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care (PC) settings in Pakistan. Furthermore, this review aims to identify potential solutions to promote appropriate
use of antimicrobials in Pakistan. Following the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses extension for scoping reviews (PRISMA-ScR) checklist, a comprehensive scoping review was conducted to
review the literature of antimicrobials used, prescribed and dispensed in PC settings in Pakistan. Google Scholar and

Keywords:
Antibiotic prescribing
Antibiotic dispensing

Retail pharmacy dispensing Pub-Med were searched for the period 2000-2023. Papers were analyzed on the basis of eligibility i.e., included
Dentist prescribing antibiotics antimicrobial use, prescribing and dispensing practices by general population at homes, by prescribers in out-
Hand hygiene patient departments of hospitals and by pharmacists/dispensers in community pharmacies, respectively. Two
Primary healthcare center researchers analyzed the articles thoroughly and disagreements were resolved through discussion with a third
Pakistan reviewer. Both quantitative and qualitative research studies were eligible for inclusion. Additionally, the selected
Outpatient departments papers were grouped into different themes. We identified 4070 papers out of which 46 studies satisfied our

Ambulatory care eligibility criteria. The findings revealed limited understanding of antimicrobial resistance (AMR) by physicians and

community pharmacists along with inappropriate practices in prescribing and dispensing antibiotics. Moreover, a
notable prevalence of self-medication with antibiotics was observed among the general population, underscoring a
lack of awareness and knowledge concerning proper antibiotic usage. Given the clinical and public health im-
plications of AMR, Pakistan must prioritize its policies in PC settings. Healthcare professionals (HCPs) need to
reduce inappropriate antibiotic prescribing and dispensing, improve their understanding of the AWaRe (access,
watch and reserve antibiotics) classification and guidance, monitor current usage and resistance trends, as well as
implement antimicrobial stewardship (ASP) activities starting in targeted locations.
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Introduction

Antimicrobial resistance (AMR) is a global threat arising from the
misuse and overuse of antibiotics among humans as well as animals,
being compounded by sub-optimal prevention of infection through
e.g., vaccination. Antibiotic overuse is very common in low- and
middle-income countries (LMICs) such as Pakistan [1,2]. The
sparking of resistance is contributed to primary care centers where
initial treatment is provided to many patients. Therefore, primary
care centers (hospital out-patient/ambulatory departments, com-
munity pharmacies and dentists) play a likely major role in emer-
ging cases of AMR in Pakistan. In 2019,globally, there were 4.95
million deaths associated with AMR, which includes 1.27 million
deaths directly attributable to AMR [3], with some authors pre-
dicting deaths due to AMR could reach 10 million a year by 2050
unless addressed [4]. As a result, potentially exceeding deaths due to
cancer [4]. These high mortality rates are a concern, noted by the
World Health Organization (WHO), stating in 2017, stating that the
global supply of antibiotics is at risk of depletion as current anti-
biotics in clinical practice are typically derived from modifications to
existing classes and exhibit short impact cycles [5]. Even if new
antibiotics are found, AMR continues to be a major concern unless
there are human behavior changes [6]. In addition to the consider-
able impact of AMR on morbidity and mortality, there are also
considerable economic consequences associated with AMR [7-9]. As
a result, AMR is increasing seen as a “Silent Pandemic”, unless ad-
dressed|10], requiring international, regional and national initiatives
to reduce its burden. [11-15].

Pakistan continues to struggle with a high and increasing pre-
valence of AMR despite the introduction of the AMR National Action
Plan (NAP) [16]. Between 2000 and 2015, there was a 65% increase in
antibiotic consumption in Pakistan [17,18], which resulted in Paki-
stan being the fourth highest consumer of antibiotics among LMIC in
2015 when adjusted for the size of the populations [17]. Of concern,
was a 61.5% increase in the utilization of antibiotics in the WHO
antibiotic “Watch” group between 2014 and 2018, with the utiliza-
tion of cephalosporins in the “ Reserve” group doubling during this
period [19]. This increase was facilitated by the readily availability of
‘Watch’ antibiotics at national level with 8 out of 10 currently mar-
keted antibiotics, alone or in combination, being from the ‘Watch’
list [20,21]. Alongside this, the current extent of inappropriate an-
timicrobial usage (AMU) as well as a culture of self-medication in-
cluding the purchasing of antibiotics without a prescription, all
contribute to the rise in AMR in Pakistan [21-24]. Coupled with this,
a lack of effective diagnostic facilities, a shortage of surveillance
systems as well as a habit of aggressively treating patients by typi-
cally prescribing and dispensing broad-spectrum antibiotics all en-
courage the development of AMR [25].

The rising burden of AMR in Pakistan resulted in the develop-
ment of the NAP[16]. However, there are concerns with its im-
plementation including both personnel and resource issues [26]. In
the meantime, healthcare organizations, as well as key health pro-
fessional groups alongside patients, need to work to protect current
antibiotics by ensuring they are used appropriately. A key area of
focus is ambulatory care in LMICs as this can account for up to 95% of
antibiotic utilization in humans [27,28]. In Pakistan, the PC serves as
the initial point for interaction for a large portion of the population,
making it an important setting for combating AMR. However, in-
appropriate practices, including overprescribing and poor adherence
to recommendations, promote AMR as well as result in poor patient
outcomes, higher healthcare expenses, and avoidable medication-
related side effects [18,29]. This is not helped by the fact that most
antimicrobials are currently prescribed in Pakistan without culture
sensitivity reports and prescriptions.

Consequently, to enhance appropriate use of antibiotics in PC in
Pakistan, there is a need to comprehensively review the current
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literature on antimicrobial prescribing, dispensing, and usage pat-
terns and the challenges linked with AMR in PC settings in Pakistan.
In addition, provide potential ways forward, including policy
changes at the provincial level to promote appropriate antibiotic use
and battle the increasing danger of AMR in the country. This includes
investigating the many factors that contribute to inappropriate
prescribing practices while comprehending the obstacles associated
with AMR. This also includes investigating the current situation with
respect to the NAP in Pakistan in order to give future guidance to
healthcare professionals and general population.

Methods

A scoping review was performed to identify the available litera-
ture relating to the prescribing, dispensing and use of antimicrobials
at the PC level in Pakistan. The PC system serves as the initial point
for interaction for an appreciable portion of the population in
Pakistan, making it an important setting for combating in-
appropriate antibiotic use and AMR. In Pakistan, healthcare facilities
are classified into three types: primary, secondary, and tertiary care.

The Preferred Reporting Items for Systematic Reviews and Meta-
Analyses extension for Scoping Reviews (PRISMA-ScR) checklist was
used to guide the conduct and reporting of this scoping review. The
authors subsequently specified the study questions, objectives,
search technique, and inclusion/exclusion criteria.

Eligibility criteria

Given the projected scarcity of published literature on the issue,
the qualifying criteria were purposefully wide in order to maximize
the sensitivity of the search. A manual search of grey literature was
also conducted, and relevant references were included. The popu-
lation-concept-context framework, as proposed by the Joanna Briggs
Institute for scoping reviews, was used to develop the research se-
lection criteria [30]. We only included published papers in English,
as English is the international scientific language used in Pakistan.
Other key characteristics included:

e Population: PC i.e., Rural, basic, outpatient department, ambu-
latory care, community pharmacy, retail pharmacy, physicians,
primary-care hospital pharmacist, dispensers, community phar-
macists, dentists, health workers and retail pharmacist.

e Concept: Antibiotic consumption, prescribing and dispensing
knowledge, awareness, common hand hygiene practices, in-
appropriate prescribing, types of frequently prescribed anti-
microbials by physicians and dentists at PC.

e Context: Primary care (PC) settings

Recognizing and generating research questions (RQ)

This review focuses solely on the extent of knowledge and
awareness, prescribing & dispensing practice, along with the use of
antimicrobials among the general population at the PC level. The
finalized research questions were:

RQ1: What is the extent of knowledge/awareness, attitude and
practice regarding antimicrobialsfAMR among healthcare profes-
sionals and general population at the PC level?

RQ2: What classes of antibiotics are frequently prescribed, dis-
pensed and used?

RQ3: What is the role of physicians, pharmacists, dispensers,
nurses and microbiologists in contributing to AMR or inappropriate
use of antibiotics at the PC level?

RQ4: What are the contributing factors to the inappropriate use
of antibiotics?

RQ5: What interventions have been implemented at the PC level
to avoid AMR including ASPs?
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RQ6: How do the relevant studies assess the trend of anti-
microbial use at the PC level in Pakistan?

Search strategy

We searched the following databases: Google Scholar and
PubMed for the period 2000-2023. The search strategies were
drafted according to a database protocol using search terms related
to antimicrobial prescribing, antibiotic prescribing, antibiotic dis-
pensing, antibiotic community pharmacy, retail pharmacy dispen-
sing, dentist prescribing antimicrobials, hand hygiene, primary
healthcare center, primary level care, Pakistan and outpatient de-
partments, ambulatory care, basic health units, rural health units
and irrational prescribing. The “All fields” search option was used.

Study selection

Potentially relevant studies were identified on the basis of their
titles and abstracts. Furthermore, the relevant studies were read in
full and selected according to the eligibility criteria. (Fig. 1).

Identification and screening of articles

After the removal of duplicates, a total of 4070 articles published
were identified. Pre-selection according to title and abstract reduced
the articles to 200 for full text analysis, and among them, only 46
fulfilled the pre-established criteria and were included in the final
analysis (Fig. 1). The remaining 3740 articles did not fit our inclusion
criteria as they were not conducted at the primary care level, did not
include antibiotics prescribed to the patients, were not conducted in
Pakistan, the study was a review, an editorial or correspondence or
the full text of the article was not available or were not in the English
language.

Synthesis of results

Data charting

We summarized the key research conclusions of each study as
well as organized them in a chart using the following topics after we
studied the articles and determined their eligibility: First author,
year of publication, study design, study population, sample size,
study setting, study duration, knowledge, attitude, practice, objec-
tive, commonly used antibiotics, sample, microbes, most resistant
antibiotics, most sensitive antibiotics, factors influencing irrational
prescribing and conclusion. These topics were subsequently ad-
dressed under relevant themes including: Knowledge, attitude &
perception: trend of prescribing and dispensing, antimicrobial sur-
veillance, drivers of irrational antibiotic prescribing & suggested
interventions, antibacterial stewardship: securing the future
strategy, counseling standards, antimicrobial markets and ease of
access to ‘Watch’ antibiotics.

Results
Collated findings

Table 1 presents findings from multiple studies focusing on
knowledge, attitudes/perceptions, and practices relating to AMR and
antibiotic usage in various populations and settings in Pakistan. The
studies encompass both quantitative and qualitative research
methodologies. Among the key findings, community members,
pharmacists, and physicians displayed limited understanding of
AMR, while community pharmacists exhibited poor knowledge
about appropriate dispensing and inadequate attitudes, with most
retailers dispensing non-prescribed antibiotics.
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In contrast, HCPs in various healthcare settings demonstrated
varying degrees of knowledge, positive attitudes, but mixed prac-
tices regarding hand hygiene. The knowledge, attitude, and practice
gap were also observed among the general population, with con-
sumers lacking awareness about antibiotic use and engaging in poor
prescribing practices. Similar themes emerged among physicians,
pharmacy technicians, and non-pharmacist pharmacy workers,
emphasizing the need for improved knowledge dissemination,
training, and guidelines to enhance rational antibiotic use and mi-
tigate AMR [32,33].

These various studies collectively suggest the necessity for
comprehensive interventions to improve future appropriate use of
antibiotics. Potential interventions include educational campaigns
targeted at all key stakeholder groups, instigation of ASPs among
primary healthcare institutions as well as increased awareness
generally to address the multifaceted issue of AMR in Pakistan.

Table 2 includes a series of quantitative studies focused on trends
in antibiotic prescribing and dispensing practices in Pakistan. The
studies cover various settings and populations, employing diverse
methodologies to understand the patterns and issues related to
antibiotic usage. These studies collectively reveal concerning prac-
tices. For instance, community pharmacies in Rawalpindi and Isla-
mabad widely dispense antibiotics without legal prescriptions [34],
private practitioners prescribe antibiotics in a higher percentage of
cases compared to public sector providers [35], and dental practi-
tioners in different cities exhibit varied habits in antibiotic pre-
scribing [36,37]. Additionally, the trend of irrational prescribing
among outpatients is evident, with a notable percentage of antibiotic
doses being incorrect or irrational. The studies underscore the need
for regulatory interventions, tailored guidelines, education, and
quality surveillance systems to enhance rational prescription prac-
tices and reduce inappropriate antibiotic usage, thereby mitigating
the threat of AMR in Pakistan’s healthcare system.

Table 3 includes a comprehensive overview of studies examining
the frequency of commonly prescribed antibiotics, their sensitivity,
and resistance patterns among various primary healthcare settings
across Pakistan. The quoted studies employed diverse methodologies
to investigate antibiotic prescribing practices, focusing on different
populations and regions. The research findings revealed significant
patterns and variations in antibiotic prescription trends across the
country. Commonly prescribed antibiotics included quinolones, ce-
phalosporins, and penicillin, with notable variations based on geo-
graphic locations, healthcare facilities, and patient demographics
[38,39]. The studies highlighted key concerns, which included high
rates of antibiotic prescriptions for essentially viral infections in-
cluding upper respiratory tract infections (URTI) [40], as well as self-
medication and the dispensing of antibiotics without prescriptions
particularly during the COVID-19 pandemic [41]. The findings un-
derscore the need for stringent regulatory measures; however,
mindful of the economic circumstances of patients especially those
struggling to fund both medicines and take time off work to see a
physician. In addition, the need for evidence-based guidelines en-
hanced by the recent availability of the WHO AWaRe book giving
treatment guidance for a range of infections in ambulatory care
[28,42], as well as educational interventions to enhance rational
antibiotic use, combat AMR and enhance patient care within Paki-
stan’s healthcare system. Our research findings also emphasize the
importance of continuous surveillance of AMR patterns to guide
empiric prescribing as well as the development of novel antibiotics
to address emerging challenges.

Antibiotic stewardship and securing the future
Our findings suggest currently limited application of ASPs in

primary care settings in Pakistan [77], which is not helped by typi-
cally poor awareness and practices of ASPs among HCPs in Pakistan
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Identification of new studies via databases and registers

=
o
E Records identified from: Records removed before screening:
= Databases (n = 4,070) Duplicate records (n = 130)
®
=
Records screened Records excluded
(n =3,940) (n =3,740)
o
E Reports sought for retrieval Reports not retrieved
5 (n = 200) ™ (n = 120)
3]
(%]
Reports excluded:
Reports assessed for eligibility reports/correspondence (n = 15)
(n=280) s no access to full text(n = 12)
notin English (n =7)
E New studies included in review
= (n=46)
Qo
£

Fig. 1. PRISMA flow chart showing exclusion and inclusion of studies [31].

as well as concerns with instigating these even in tertiary hospitals
[78-81]. This is illustrated in a study undertaken among hospital’s
outpatient departments (OPDs) of Punjab, Pakistan [82]. According
to this study, the frequency of ASPs currently practiced in all hos-
pitals in Pakistan is relatively low, and the success of ASPs relies on
the adoption of multidisciplinary strategies and the presence of
trained staff. Nevertheless, this study is focused on ASP in all types of
hospitals with 8% in primary care settings. Furthermore, patient
counseling, being a part of ASPs, ensures safe and appropriate an-
timicrobial use thereby helping to reduce AMR; however, currently
such practices are very limited in primary care in Pakistan.

Aziz et al. (2023) recently examined both the standard of anti-
biotic counselling delivered in community pharmacies and the level
of awareness exhibited by pharmacy personnel regarding antibiotic
drug interactions [83]. The authors found unsatisfactory antibiotic
counseling practices, inadequate antimicrobial knowledge among
dispensing staff and absence of guidance regarding antibiotic-drug
interactions. This was illustrated by the fact that only 34.1% of the
simulated patients were counseled about the antibiotics and only
45% of them received counseling on demand [83]. Alongside this,
Mustafa et al. (2022) in their recent study found very low knowledge
regarding the core elements and purpose of ASPs among pharmacy
technicians working in ambulatory care in Pakistan [48]. This builds
on similar findings by Sarwar et al. (2018) among community
pharmacists in Pakistan [84]. Having said this, successful ASPs have
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been implemented in hospitals in Pakistan providing guidance at the
PHC level [85].

Legal framework and challenges for primary care centers in
Pakistan

Pakistan has a decentralized health system with autonomous
provinces that have their own AMR focal persons. These persons are
in charge of setting the health goals, making and implementing
plans to tackle AMR at provincial level[86| Along with that, The
National Institute of Health (NIH) being the AMR focal point at the
national level under the ministry of NHSR & C, monitors and reports
AMR in different areas of Pakistan [86]. Despite all the AMR strate-
gies devised by the governing bodies, AMR-related health activities
are, yet, not being practiced as a priority in Pakistan because of re-
stricted resources and inadequate funding from Health Department
of Pakistan.[87]. Therefore, Pakistan, being signatory to international
health regulations, has received a caution in a mission report from
World Health Organization about the future health and social threats
due to negligence of the Health Department of Pakistan in exhibiting
poor AMS practices [88].

According to schedule D of Punjab Drug Rules, 2007, antibiotic sales
without prescription is prohibited in Pakistan [89]. Whereas, at present,
the practice of such a law is minimal in Pakistan and the antimicrobials
are being freely sold without any restrictions resulting in high dispensing
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Table 3 (continued)

Commonly Used antimicrobials

Conclusion

Antibiotic 3 (%)

Antibiotic 2 (%)

Antibiotic 1 (%)

Antimicrobials
prescribed (N)

Study

Study Setting

Study Population &

Sample size

Study Design

Objective

Ref, Author
& year

duration

Uro-pathogen

Fosfomycin,

(64.35%)
(76.54%),

Escherichia coli Ceftriaxone

Urine Samples

N

9 months

Out-patient

OPD patients

N

Quantitative
study

To identify the

Taimoor Hussain

Haseeb et al.

monitoring, next

Cefoperazone/
Sulbactam,

cefotaxime

123/266 (46.24%)
Staphylococcus

=400

department

=400

bacteria that cause

urinary tract

et al. 2021

[76]

generation antibiotics,

=(49.43%),
(53.44%),

ceftazidime
cefepime

Positive for
microbes

Balochistan

and rapid diagnostic

tests are in

Meropenem,

saprophyticus

=266

infections along

with their

Amoxicillin/
Clavunate

=(71.26%),

levofloxacin
amoxicillin/

59/266 (22.18%) &
Klebsiella pneumonia

49/266 (18.42%)

urgent need.

susceptibility to

clavulanate (70.31%)

various antibiotics.

daily defined dose; WHO =World Health Organization

upper respiratory tract infection; DDD=

URTI
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generally positive towards abandoning such practices if adequately
guided or counselled providing direction for the future.

The introduction of ASPs, including potential prescribing and
dispensing targets, should help to improve appropriate antibiotic
utilization in Pakistan (Supplementary Tables S1 and S2). However,
there are concerns with current knowledge and a lack of im-
plementation of ASPs among HCPs working in ambulatory care in
Pakistan [77,80,82]. This is similar to other LMICs [116]. However,
this is changing and we are beginning to see multiple ASPs being
instigated across LMICs typically in hospitals [117-120], progressing
now to ambulatory care clinics (Supplementary Table S1).

The published studies also revealed poor practices regarding the
dispensing of antibiotics, including without a prescription, as well as
a lack of counselling regarding their use and disposal
[32,33,43,44,55,58|. Whilst a number of studies demonstrated that a
number of community pharmacists possessed sufficient knowledge
about antibiotics and AMR; there were concerns about their
knowledge relating to potential ASPs [45,48,59]This is a concern as
convenient access to antibiotics gives rise to considerable misuse of
antibiotics and increasing AMR.

It is evident from the current review that insufficient knowledge
and poor practice of patients and community pharmacists regarding
antibiotic use is a major contributing factor to increasing AMR at the
PHC level of Pakistan. AMR is further enhanced by the extent of
‘Watch’ antibiotics sold as opposed to ‘Access’ antibiotics [20]. There
are also considerable concerns regarding current prescribing of an-
tibiotics at the PHC level in Pakistan (Table 3). These prescribing
practices also need to be urgently addressed to reverse rising AMR
rates in the country. We also see appreciable inappropriate pre-
scribing of antibiotics in ambulatory care in other LMICs [121-128]
that also needs to be addressed.

Going forward, the instigation of standard treatment guidelines
(STGs) based on the AWaRe book, problem-based pharmacotherapy,
and pharmacovigilance can also be incorporated into the main
medical curriculum in Pakistan to promote implementation of ASP in
the healthcare system of Pakistan. These activities can be part of
planned educational activities starting in university and continuing
post qualification as part of planned ASPs.

AMR is a multidisciplinary, multisectoral, and multi-institutional
problem. Qualitative studies may also play an essential role to better
understand how to improve the social norms as well as require-
ments of primary care that impact antibiotic prescription behavior.

We are aware of a number of limitations with this study as we
were not able to retrieve 120 studies in the initial screening phase.
Firstly, we are aware that this study was not a full systematic review
and meta-analysis since we also searched the grey literature.
However, we employed a robust methodology. Secondly, we also
restricted publications to being in English for the reasons docu-
mented for the reasons documented. Thirdly, we did not subject the
various publications to a quality check using for instance the
Newcastle-Ottawa scale [129-132]. However, this was deliberate as
we wanted to be as inclusive as possible to try and fully capture the
current situation in primary care in Pakistan. We also did not un-
dertake a thematic analysis as this was difficult due to the variability
of the papers included in the review in terms of different meth-
odologies and results reporting. As a result, we categorized several
studies based on research questions as displayed in Tables 1, 2 & 3.
Consequently, we believe our findings are robust and offer good
guidance to all key stakeholders in Pakistan going forward.

Limitations in terms of research gap

Research gaps identified mainly include: No assessment of anti-
biotic use specifically in the pediatric population at primary care in
Pakistan. Not a single study has been identified that specifically fo-
cuses on the extent of use of “Watch” and “Reserve” antibiotics in the



M. Alam, Z. Saleem, A. Haseeb et al.

Table 4

Research area & recommendations.
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Serial#

Research Area

Recommendations

1

Awareness/
perception and
human behavior

o =

e N

m L[] [ I °

. Government/ Ministry of Health (MOH):

Implement stricter laws and policies to improve healthcare governance throughout ambulatory care

Work with all key stakeholder groups to prepare agreed guidelines (and potential indicators) for the management of infectious diseases in
ambulatory care building on the recently launched AWaRe book [28,42].

Subsequently introduce systems, including potentially mobile telephone applications to regularly monitor prescribing and dispensing practices
against agreed guidelines/ indicators and feedback the findings to improve future antibiotic use especially for self-limiting conditions such as
URTIs. Agreed guidelines increasingly based on the WHO AWaRe Antibiotic Book [92], Prior to this, the MoH needs to instigate comprehensive
drug seller awareness programs and agree on subsequent dispensing practices especially in more rural areas where there can be high co-
payments. These can again be based on the WHO AWaRe book to limit any dispensing of ‘Watch’ and ‘Reserve’ antibiotics, as well as encourage
non-antibiotic treatments for essentially self-limiting conditions

Instigate educational activities among all key stakeholder groups to improve knowledge of antibiotics, AMR and ASPs including working with
key Universities to ensure current curricula meets future needs. In addition, instigating pertinent public awareness campaigns surrounding
inappropriate use of antibiotics for self-limiting conditions such as URTIs, and monitoring their impact.

Enhance current AMR surveillance systems building on current activities especially post COVID-19 given resistance concerns [93-95], with the
findings used to inform future empiric prescribing

Uropathogen monitoring, resistance, medications, and diagnostic tests are urgently needed to improve antibiotic use in these indications. These
diagnostic tests and surveillance systems can build on activities instigated during the recent COVID-19 pandemic

Educate pharmacists and the public on any introduced antibiotic self-purchasing restrictions alongside potential alternatives especially for self-
limiting viral infection

Promote handwashing among all key stakeholder groups and ensure necessary detergents and other personal protective equipment (PPE) is
readily available at key outlets

Accelerate the introduction of the National Antimicrobial Stewardship Plan (NASP) in Pakistan involving all key stakeholder groups (https://
nasp.nih.org.pk/)

To execute the NAP, participation of all of the key stakeholders of Pakistan is required. Moreover, separate funding is needed to achieve the goals
and outcomes of NAP i.e., to conduct activities to reduce AMR in collaboration with the central as well as state governments.

. Physician/ Physician Societies

Work with all key stakeholder groups to update guidelines and agree potential indicators to enhance appropriate antibiotic prescribing in
ambulatory/ primary care - principally based on the recently launched AWaRe book

Work with the MoH to seek ways to introduce electronic records into primary care/ ambulatory care to better monitor prescribing habits
building on the ADILA project and App currently being researched in Pakistan (https://www.ndph.ox.ac.uk/news/new-project-aims-to-inform-
national-action-plans-to-combat-antimicrobial-resistance; https://cnpi-amr.org/research/adila/). This includes monitoring current prescribing
habits in ambulatory/ primary care as a baseline for monitoring the impact of any targeted ASP

Assist with the introduction of ASPs in ambulatory/ primary care building on successful exemplars in LMICs (Supplementary Table 1). As part of
this, instigate pertinent studies in ambulatory/ primary care to evaluate the subsequent impact of ASPs on antibiotic use and clinical outcomes
Work with Universities to ensure the training of medical students fully captures all aspects of prescribing antibiotics including AMR and ASPs. In addition,
seek to improve continuing professional development (CPD) activities were pertinent post qualification to help combat inappropriate education of HCPs
by pharmaceutical companies especially where pharmaceutical companies are the main source of information on antibiotics for HCPs [96-98].

. Dentists/Dental Societies

Dentists must prioritize prescribing antibiotics to immunocompromised patients or to patients at risk of systemic infection due to dental problems.
There is a greater necessity, in the field of dentistry, to develop and implement prescribing guidelines and standards to avoid irrational
prescribing of antibiotics.

Ongoing education is vital in order to upgrade knowledge regarding antibiotics among the dentists as well as to avoid rising cases of
antimicrobial resistance.

Regulatory authorities need to play an active role to develop prescribing guidelines on the basis of updated literature and regulate the proper use of
antibiotics. Guidelines should increasingly be based on the AWaRe book, with monitoring increasingly electronic based with ‘real time’ feedback to
prescribers

There is a greater need to stress correct methods for dental diagnosis to avoid unnecessary prescribing of antibiotics and analgesics [62].

The dental professionals should follow proper prescribing protocols and must focus on the need, treatment duration and antibiotic choice to
improve future prescribing [99].

. Pharmacy groups

Work with the MoH to seek ways to enhance appropriate dispensing of antibiotics. This includes instigating guidelines to improve the management of
essentially self-limiting conditions similar to other LMICs [100]. Guidelines should increasingly be based on the AWaRe book. It is recognized that any
Government initiative needs to take account of the availability of different HCPs especially in rural areas as well as issues of co-payments

Work with Universities to ensure current curricula for pharmacists and technicians fully captures all necessary knowledge of antibiotics, AMR
and ASPs given concerns with current knowledge, and seek to enhance CPD activities.

It is envisaged that Pharmacist should participate actively in the implementation of the AWaRe book in the primary care setup, building on their
increasing role during the COVID-19 pandemic.

Agree on possible indicators, and their monitoring, to improve the dispensing of antibiotics among community pharmacies/ medical stores. The
should increasingly be based on the AWaRe book, with regular monitoring of dispensing practices through mobile technologies and other means
Help with implementing ASPs in community pharmacies to enhance appropriate dispensing of antibiotics — again increasingly based on the AWaRe book
to help reduce AMR - building on exemplars among LMICs (Supplementary Table S2) and monitor subsequent activities. Instigate additional ASPs if needed
Pharmacy leaders to work with community pharmacies/ dispensers to improve the disposal of antibiotics and discourage sharing/ stopping of
antibiotics among patients when feeling well in order to keep part-courses for future infections

Universities

Rapidly appraise current curricula for HCPs regarding antibiotics, AMR and ASPs to ensure this meets current demands. Similarly, for CPD
activities

Continually re-assess the knowledge of key HCPs to ensure their knowledge is adequate especially surrounding the AWaRe classification and
book, and the implications for future prescribing and dispensing

Work with all key stakeholder to help implement and monitor the impact of any ASP in ambulatory care, with successful ASPs subsequently used
as exemplars.

Microbiological labs/Implementation of point of care testing:

Rapid antigen diagnostic tests (RADTs) must be advised to identify pertinent pathogens.

Continuous support and education in the application of POC testing are required, as are systems for monitoring the quality of POC tests in order to
reach their full potential. It is likely that the use of POC tests will grow as more become available at affordable costs to healthcare systems and
patients

(continued on next page)
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Table 4 (continued)
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Serial# Research Area Recommendations

2 Prescribing & ® Regularly conduct research activities with key University personnel and others to monitor prescribing and dispensing patterns against agreed
dispensing practices indicators and guidelines.

(in addition to 1) ® Subsequently, use the findings to instigate future activities if needed to improve future antibiotic use Implement/ expand quality antimicrobial
surveillance systems in healthcare institutions
® [mplement non-regulatory and regulatory interventions to enhance healthcare providers’ prescription practices.
® Emphasize accurate diagnosis and contextualized prescription guidelines to improve future prescribing and dispensing of antibiotics
® [mprove medication rationalization through managerial and regulatory actions.

3 Antibacterial ® ASPs require multifaceted and multidisciplinary strategies involving the participation of all key healthcare professionals, e.g. physicians,
stewardship: pharmacists, microbiologists, nurses and dentists, clinical leadership, and motivated employees to support government efforts to lower AMR
securing the future rates in Pakistan.
strategy ® Focus on a small set of feasible goals, which is essential for Pakistan.

4 Counseling ® The MoH should establish strategies for community pharmacy services in accordance with current scientific evidence.
standards ® Staff training on a continual basis would help to enhance patient counselling.

outpatient department of hospitals of Pakistan. It will be highly
appreciable if the future researchers identify the key factors behind
irrational antibiotic prescribing practices at the primary care level
(qualitative studies) in Pakistan.

Conclusion

In conclusion, given the clinical and economic implications of
AMR, Pakistan must prioritize its policies in PHC settings. HCPs must
appreciably reduce inappropriate antibiotic prescribing and dis-
pensing, improve their understanding of the AWaRe classification
and guidance, monitor current usage and resistance trends, as well
as increasingly implement ASP activities starting in targeted loca-
tions. All of these build on recommendations in Table 4. We will
continue to monitor the situation in Pakistan given ongoing con-
cerns.
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