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ABSTRACT

Introduction. Antimicrobial resistance (AMR) is a mounting public health threat in Indonesia, fueled by widespread non-prescription antibiotic
sales and limited regulatory effectiveness.

The purpose of the study. The purpose of this study was to assess prescription adherence, patterns of antibiotic supply, and regulatory
violations by analyzing 2023 data from the Indonesian Food and Drug Authority’s Jakarta Regional Office.

Materials and methods. This study analyzes 2023 inspection data from 105 Jakarta pharmacies, randomly and purposively sampled from
2,735 registered facilities, to assess prescription compliance, supply patterns, and regulatory breaches. Using a cross-sectional approach, we
examined antibiotic dispensing against prescription records, documented stock levels, identified frequently supplied antibiotics, and explored
the reasoning for non-prescription sales.

Results. Results revealed that 37% of antibiotics were provided without prescriptions, highlighting pervasive self-medication. Amoxicillin
dominated supplies (63%), followed by Cefixime and Metronidazole, heightening resistance risks. Regulatory tools, mainly administrative
reprimands, proved inadequate; notably, 20% of non-prescription antibiotics were distributed to unregulated midwives, underscoring oversight
weaknesses. Fragmented education among health providers and the public further limits efforts to curb AMR.

Research limitation. The study is limited by its reliance on inspection data from a single year and region, which may not capture trends
elsewhere in Indonesia or ongoing changes in pharmacy practice.

Conclusions. To address these systemic issues, we recommend stronger penalties, enhanced oversight — especially regarding midwife
practices — real-time sales monitoring, integrated public education campaigns aligned with WHO guidance, and coordinated efforts across
agencies to control online antibiotic sales.
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Amxenr Unmactpus Po3anmHa

YceuniieHnne Haa30pa co CTOPOHBI YIIPaBJIeHHUS 110 KOHTPOJIIO

3a NPOAYKTAMU NUTAHUA U JekapcTrBamu UnnoHe3nu B 00pnoe
C aHTHOMOTHKOPE3UCTEHTHOCTHIO: NP00e/bl B PeryJ1upoOBaHUH
U KOMILJIEKCHbIE peleHust

PervonansHOe OTAENEHUE YIIPaBICHUs 10 KOHTPOIIO 32 IPOAyKTaMH NUTaHus U Jekapcrami, 13870, lxakapra, PecrryOnyka MHnoHe3us

PE3IOME

BBenenne. B VHnoHe3un pacTyuiyo yrpo3y 1uis oOLIECTBEHHOTO 3[paBOOXPAHEHHS MPEACTaBIsIET C000il aHTHOMOTHKOPE3UCTEHTHOCTD,
ycyry0OisieMasi IPOKO paclpocTpaHEHHON Oe3penenTypHOi nponaxeld aHTHOMOTHKOB (AB) 1 orpannueHHON 3((EKTUBHOCTBIO PETyiH-
pOBaHHS.

Iens uccienoBaHus — OLEHUTH COOIONCHUE PEXUMA MTPUEMA JICKAPCTB 110 PELeNTY, CTPYKTYpy HOCTaBOK AB 1 HapyleHus HOPMATUBHBIX
TpeboBaHMi IMyTEM aHamM3a JaHHbIX 3a 2023 I U3 PernOHAIBHOTO OTJETICHHs YIIPABICHHS 10 KOHTPOJIO 33 MPOLYKTaMH ITUTAHMS U JIeKap-
ctBamu Hnone3uu B Jakapre.

MarepuaJibl 1 MeToAbI. [IpoaHanu3upoBaHbl JaHHbIC TPOBEPOK, MpoBeAEHHBIX B 2023 1. B 105 anrekax J[)kakapTbl, 0TOOPaHHBIX CIIy4ailHBIM
1 IieJIeHanpaBiIeHHBIM 00pa3oM U3 2735 3aperucTpupoBaHHBIX YUPEKACHHH, IS OLEHKH COOIIONEHHS PELeNTypHbEIX TPeOOBaHUH, MoeIei
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MOCTAaBOK U HAapyLIEHUH HOPMAaTUBHBIX TpeOoBaHMi. FIcroab3ys MeTo] MOMEPeyHbIX CPe3oB, MpoaHaIu3upoBann otnyck Ab mo perenry,
3aI0KyMEHTHPOBaJIN 00BbEM 3a11acoB, yCTaHOBUIIM 4acTo OTITyckaeMble Ab 1 uccienoBany moBozs! 1uist Oe3penenTypHOi Ipogaxy.
Pe3yasTarsl. Oxazanocs, uto 37% Ab Obutn oTmymieHs! 6€3 perenta, 9To NOAYEPKUBACT IMUPOKYIO PACTIPOCTPAHEHHOCTh CAMOICUEHSL.
B ocHOBHOM, oTIycKanu aMOKCHIMILIHH (63%), 32 KOTOPBIM Cle0BaIn He(UKCUM U METPOHHA30J1, YTO MOBBIIIAET PUCK Pa3BUTHS PE3U-
CTEHTHOCTH. AIMUHHCTPATUBHEBIE MEPHI, B OCHOBHOM aJIMUHHCTPAaTHBHBIE, OKA3aINCh HeI((PEKTUBHBIMH; B 9acTHOCTH, 20% Ge3penentyp-
HBIX AB ObUIM 3aKyIUICHBI HEJIEralbHBIMHU aKyIIepKaMH, YTO YKa3bIBaeT Ha HECOBEPIICHCTBO Mep Hai30pa. @parMeHTHPOBaHHOE 00y4YeHHE
MEIUIUHCKUX PAa0OOTHHKOB M HaceNeHus eme Oopllie OrpaHnYuBaeT yCuiIns o 6ops0e ¢ ycroitunBocthio k Ab.

Orpannvenne ncciaegoBanus. VccienoBanyue orpaHuueHO yI€TOM JaHHBIX HHCIIEKIMH 3a OIMH T'0J], U3 OJHOTO PETHOHA, YTO MOXKET
HE OTpa)kaTh TCHICHLUUH B IPyTUX pernoHax VHIOHE3UH WK TEKyIIHe H3MECHEHUs B (papMaleBTHYECKO# MpaKTHKe.

BbiBoabl. [[jis pelieHus 3THX CHUCTEMHbIX NMPOOIEM Mbl PEKOMEHJYEM Y)KECTOUHTh HaKa3aHWs, YCHIMTbh HAaa30p, OCOOCHHO B OTHOIICHUU
aKyIIepCKON MPaKTHKH, OCYIIECTBIATH MOHUTOPUHT MPOAAX B PEXKHUME PEaIbHOTO BPEMEHH, IIPOBOIUTH KOMILUIEKCHbIE KaMITaHUH 110 MHPOP-
MHPOBaHHUIO OOIIECTBEHHOCTH B COOTBETCTBHH C peKkoMeHaanusMu BO3 1 KOOPAMHUPOBATH YCHIIMS Pa3IMYHBIX BEAOMCTB 110 KOHTPOJIO 32
oHNalH-nponaxeil Ab.

Knruesvte cnosa: anmubuomuropesucmenmuocms, Hudonesutickoe ynpagieHue no KOHMpouo 3a RPOOYKMaMU RUMAHUS U IeKApCMeamu,
€60000HAs NPOOAdICa AHMUOUOMUKOS, KOHMPOIb 3d COONI00EeHUEeM HOPMAMUSHBIX mpebosanull 6 papmayesmuyeckol ompaciu

CobaroneHue 3 THYECKUX CTAHAAPTOB. J[J1sI MPOBEICHNS MCCIICAOBAHUS HE TpeOyeTcs MPEI0CTaBICHUE 3aKITIOUCHUST KOMUTETa TI0 OHOMe -
LUHCKOW 3TUKE WIH APYTUX JOKYMEHTOB.

Jas uurtupoBanus: Amxenr Vnnacrpus Po3anuna. Yeunenue Hai30pa co CTOPOHBI YIIPABJICHHUS MO KOHTPOIIO 32 NPOAYKTAMH IMTAHHS U JIEKAPCTBAMU
WNupone3un B 60psOe ¢ aHTHOMOTHKOPE3UCTEHTHOCTRIO: TIPOOEIIBI B PETYJIMPOBAHUU M KOMIUIEKCHBIC pelieHus. 30pasooxpanenue Poccutickoti @edepayuu.
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Introduction

Antimicrobial resistance (AMR) is a natural occurrence
in which bacteria adapt to resist the effects of antibiotics,
rendering them seemingly ineffectual [1]. The advent of
antibiotics in clinical practice was undoubtedly the most
significant medical advancement of the 20™ century [2].
Antibiotics not only treat infectious infections but also enable
numerous contemporary medical operations, such as cancer
therapy, organ transplantation, and open-heart surgery [3].

The absence of effective antibiotics will significantly
impede various medical disciplines, including surgery,
neonatal care, oncology, critical care, and transplantation, all
of which rely on effective antibiotic treatment. Our capacity
to address national security threats, such as bioterrorism and
pandemics, is significantly compromised. The depletion of
effective antibiotics will lead to a significant rise in morbidity
and mortality due to infections. AMR is a significant global
issue, prompting the World Health Organization (WHO) to
choose it as the primary theme for World Health Day 2011 [4].

Antibiotic overuse and misuse, which are the result of
irrational prescribing and dispensing, self-medication, and
irrational prescribing, may result in serious adverse events,
recurrent infections, AMR, increased treatment costs, and
poor health outcomes [5]. The sale of antibiotics without
prescriptions is dangerous as it contributes to the promotion
of AMR; consequently, it is predominantly prohibited on a
global scale [6]. However, the practice of self-medication with
antimicrobial agents is extensively documented among patients
worldwide [7]. Self-medication with antibiotics, which are
typically obtained from retail outlets [8] which encompassed
retail pharmacies, groceries, medicine stores, and medicine
peddlers, from which it was effortless and convenient [9]. In
addition to physical outlets, antibiotics can be easily obtained
online without the need for a prescription. Even worse, the
inherent framework of these transactions promotes self-
medication and diminishes the quality of care, which further
exacerbates the issue of antibiotics from the online market [10].

Several factors contributing to the phenomenon of
self-medication encompass inadequate regulation of

prescription practices, insufficient understanding of
pharmacological effects, elevated expenses associated
with accessing healthcare services, recommendations from
peers, prior personal experiences, extended waiting periods,
and considerable distances to healthcare facilities [11]. The
primary motivation for purchasing antibiotics directly from
retail outlets rather than through a clinical consultation was
to minimize the direct costs of treatment (such as the cost
of medical consultation and travel to the clinic) and the
indirect costs of lost income. This was especially crucial for
individuals with low-paying or insecure jobs [12].

AMR is a catastrophic global health threat that has the
potential to undermine fundamental healthcare interventions and
jeopardize decades of medical progress. Indonesia acknowledges
the urgency of this issue and has explicitly incorporated AMR
management into its national policy framework for 2020-2024.
The strategic emphasis is on disease control through AMR
mitigation [13]. The Indonesian Food and Drug Authority is a
critical player in this endeavor, as it is the national regulatory
authority responsible for the implementation of targeted
programs to combat AMR. These initiatives encompass
supervisory activities that enforce prescription-only dispensing at
healthcare facilities and educational initiatives that are intended
to discourage the public from self-medication with antibiotics.

Nevertheless, a critical implementation deficit continues
to exist. Despite the operational activities of Indonesian
Food and Drug Authority and its alignment with core WHO
recommendations for enhancing AMR awareness through
education and communication [14], these essential programs
lack formal integration and dedicated resourcing within the
overarching national AMR Action Plan. This disconnects leads
to a fragmented and disjointed approach, in which BPOM’s
regulatory and pedagogical endeavours operate in isolation
rather than as a coordinated 14 component of the national
strategy. As a result, the potential impact of these initiatives
is substantially diminished, thereby impeding comprehensive
progress against AMR drivers, such as the pervasive non-
prescription antibiotic sales identified in Jakarta.

Therefore, the objective of this research is to identify
improved, multifaceted regulatory, educational, and
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Fig. 1. Prevalence use of antibiotic in Jakarta, Indonesia, %.
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operational strategies for BPOM to enhance Indonesia’s
AMR containment. It specifically assesses intricate strategies
to address identified gaps in enforcement, surveillance,
practitioner supervision, and, most importantly, the strategic
integration of societal education within the national
framework.

The purpose of the study was to assess prescription
adherence, patterns of antibiotic supply, and regulatory
violations by analyzing 2023 data from the Indonesian Food
and Drug Authority’s Jakarta Regional Office.

Methods

Data management. Data obtained from inspection
activities conducted by Indonesian FDA Regional Office in
Jakarta concerning pharmaceutical facilities during the year
2023. The evaluation is whether all antibiotic dispensing is
based upon a medical prescription or whether it is dispensing
without a medical prescription. The evaluation is conducted
by comparing the amounts of antibiotics that have been
dispensed with the prescription archive held in storage.

Additionally, supporting data included assessments of stock
record for antibiotic products, the categories of antibiotics most
commonly dispensed, personnel who dispensed antibiotics
to patients without a medical prescription, the provision of
information, education, and communication regarding the
dispensing of antibiotics without a medical prescription, and
the rationale for dispensing antibiotics without a physician’s
prescription beyond patient use.

Population and sample size. During the year 2023,
the Indonesian FDA Regional Office in Jakarta conducted
inspections of 105 pharmacy facilities. The numbers were
collected from a population of 2,735 pharmacies distributed
across the DKI Jakarta Province. The selection of the analyzed
pharmacy facilities was based on both random and targeted
criteria. Targeted sampling based on multiple criteria,
including records from prior inspections, pharmacies that
acquire substantial quantities of drugs from distributors, and
newly established pharmacies that have not been previously
inspected.

Results

Total prevalence of antibiotic supply. The findings from
this study clearly illustrate a significant reliance on Amoxicillin,
Cefixime, and Metronidazole among antibiotic supplies
dispensed in the studied pharmacies (Fig. 1). The prominence
of Amoxicillin, constituting the highest percentage, highlights
its prevalent use as a broad-spectrum antibiotic preferred for
common infections due to its availability, affordability, and
perceived effectiveness. This aligns with global trends, as

Amoxicillin remains one of the most frequently prescribed
antibiotics worldwide, often resulting in increased resistance
patterns [8]. The evidence aligns with that obtained by
A.K. Owusu-Ofori et al., indicating that Amoxicillin
predominates as the principal agent, underscoring its
extensive availability and perceived efficacy in addressing
common infections. Metronidazole is probably utilized
for gastrointestinal and dental diseases. Ciprofloxacin and
Erythromycin constitute minor yet significant quantities,
potentially associated with their use in urinary tract and
respiratory infections, respectively [15].

The sale of antibiotics without a prescription. Self-
medication may assist in managing acute illnesses that may not
require medical treatment, or recurring conditions previously
diagnosed during prior visits. When executed appropriately,
it may expedite patient alleviation by ensuring timely
access to medication. It can be an economical alternative
in environments with constrained resources, especially in
low- and middle-income countries. Nonetheless, improper
self-medication exposes the patient to numerous risks and
disadvantages, including bad drug reactions, the emergence of
AMR, the concealment of a more serious underlying ailment,
and the failure to seek timely medical consultation [16].

Figure 2 illustrates the prevalence of antibiotic self-
medication in Jakarta. The chart outlines the distribution of
antibiotic sales, categorizing them according to whether they
were acquired with or without a medical prescription. The
data indicates that 63% of antibiotic sales were conducted
with a medical prescription, whereas 37% were dispensed
without a prescription, thereby highlighting a considerable
prevalence of self-medication. The notable incidence of
antibiotic distribution without prescriptions revealed in the
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study (37%) highlights a crucial obstacle to regulatory efficacy
in Indonesia. Notwithstanding the regulatory frameworks
created by the Indonesian FDA to mitigate unlawful antibiotic
sales, these findings indicate deficiencies in implementation
or enforcement, facilitating ongoing self-medication and
improper antibiotic usage.

Among the total antibiotics provided without a medical
prescription, 20% of pharmacies acknowledged distributing
them to independent midwives and independent practitioners,
in addition to directly supplying patients. In fact, Indonesian
FDA absences the jurisdiction to conduct oversight on
independent midwifery practices. In 2018, an escalation of
vaccine oversight, which also encompassed independent
midwife practices involved in vaccine administration, revealed
that 12 of the 20 midwife practices assessed were improperly
storing and dispensing antibiotics to patients. This is contrary
to the provisions of laws and regulations.

Discussion

The total supply of antibiotics showed a heavy reliance
on Amoxicillin. This pattern reveals potential hazards, such
as increased AMR, and underscores the necessity for public
education on prudent antibiotic use [15]. The development
of resistance correlates with the frequency of antibiotic
utilization. Resistance to a particular antibiotic might result in
resistance across an entire class of related antibiotics, as several
belong to the same category of medications. Resistance that
arises in a single organism or place can disseminate swiftly
and unpredictably, for example, via the exchange of genetic
material across diverse bacteria, thereby impacting antibiotic
efficacy against a broad spectrum of illnesses and disorders
[14]. The 2019 Antibiotic Resistance Threats Report by the
Centers for Disease Control and Prevention (CDC) indicates
that over 2.8 million antibiotic-resistant infections occur
annually in the United States, leading to more than 35,000
fatalities [17].

The widespread prescription of Cefixime and
Metronidazole signifies prevalent prescribing patterns that
may suggest inappropriate antibiotic utilization, especially
for gastrointestinal and respiratory infections, which could be
addressed with alternative clinical strategies or more targeted
antibiotics [18, 19]. Furthermore, these findings indicate

an urgent need for enhancing pharmacists’ accountability,
perhaps through structured training and certification processes
designed to ensure adherence to appropriate dispensing
practices. Policymakers must leverage these insights to refine
current regulations, expand monitoring capabilities, and
enhance public health education campaigns, thus fostering a
responsible antibiotic stewardship culture and significantly
reducing the risk of further AMR development in Indonesia.

The WHO’s recent Global Antimicrobial Surveillance
System (GLASS) indicates pervasive AMR among 500,000
individuals with documented bacterial illnesses across
22 nations. Escherichia coli, Staphylococcus aureus,
Streptococcus pneumoniae, and Klebsiella pneumoniae
were the most often reported resistant bacteria. Resistance to
ciprofloxacin, a commonly utilized antibiotic for urinary tract
infections, varied from 8.4% to 92.9% for E. coli and from
4.1% to 79.4% for K. pneumoniae, while penicillin resistance
reached up to 51% in countries reporting to GLASS. In 2019,
GLASS obtained data on MRSA bloodstream infections
from 25 nations, regions, and zones, and E. coli bloodstream
infections from 49 countries. The median incidence of
methicillin-resistant S. aureus was 12.11% (IQR 6.4-26.4),
while the median rate of E. coli resistant to third-generation
cephalosporins was 36% (IQR 15.2-63.0) [20].

Antibiotic sale without medical prescription also reported
by G. Nepal et al. (2018). In the Southeast Asian region,
antibiotics are commonly utilized without a physician’s
prescription. Self-medication with antibiotics is associated
with the potential for inappropriate drug utilization, which
endangers patients through unpleasant drug reactions,
obscuring symptoms of underlying conditions, and fostering
microbial drug resistance [21].

Research indicates that individuals opted for self-
medication with antibiotics for many reasons (Fig. 3):

+ additional expenses incurred due to facility custody;

* presumed information regarding antibiotic usage;

* prolonged waiting periods necessitating referral to healthcare
facilities;

* prior experience with analogous symptoms or antibiotics;

* the disease perceived as minor by the patient;

* advice from acquaintances or family; insufficient time for
referral;
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« financial constraints; discourteous conduct of healthcare
personnel;

« lack of confidence in the effectiveness of antibiotics;

* uncertainty regarding the efficacy of antibiotics;

» experience with similar symptoms, coupled with a
layperson’s inability to recognise whether the administered
medication is an antibiotic, leading to confusion and
negligence in completing antibiotic therapy [22].

In addition to the factors mentioned above, F. Alhomoud
et al. discovered in their study that the majority of pharmacists
would administer antibiotics to patients without a prescription
because they believed they had the requisite knowledge
and experience. They also stated that they would only feel
comfortable managing specific types of infections, such as
throat infections, wound infections, or urinary tract infections.
In contrast, complex infections require a physician’s
consultation [5].

Presently, the distribution of controlled substances (list G)
without a physician’s prescription at pharmaceutical service
establishments is classified as a significant infraction. where
the highest penalty imposed is an administrative sanction in the
form of a formal reprimand [23]. Overseeing the distribution
of pharmaceuticals is a significant difficulty in managing the
drug supply chain, which comprises an integrated system
involving the movement of items from suppliers, producers,
and retailers to the final consumer. It entails a linkage among
supervisory sectors, encompassing pharmaceutical industries,
major pharmaceutical distributors, healthcare institutions,
and retailers before to the delivery of pharmaceuticals to
consumers or patients.

Indonesian FDA program

One of the objectives of the Indonesian government’s
policy for 2020-2024 is to enhance disease control, with
a specific strategy focused on managing AMR [13]. The
government’s current solution to this issue is to increase
public education and awareness of the risks associated with
purchasing controlled medications without a prescription.
This is a component of the government’s initiative to establish
health check-ups with physicians as a critical step prior to the
acquisition of medications [24].

Educate. Currently, educational initiatives within
Indonesia’s AMR strategy are operating in isolation.
Indonesia’s implementation of the World Health Organization’s
(WHO) explicit identification of the enhancement of public and
professional awareness through communication, education,
and training as a core pillar for combating AMR [14], remains
fragmented. The Ministry of Health conducts specialized
programs to educate physicians on the rational prescription of
antibiotics, with a particular emphasis on minor infections [13].
At the same time, the Indonesian FDA (BPOM) implements
campaigns to inform the public about the dangers of self-
medication with antibiotics and initiatives to educate pharmacies
on the prevention of non-prescription antibiotic sales.
Although these educational initiatives are crucial, they are not
strategically integrated or adequately funded within the national
2020-2024 AMR Action Plan. This gap between foundational
WHO guidance, operational activities, and overarching national
policy is substantial, and it has the potential to undermine the
coherence and impact of educational interventions that are
designed to alter the prescribing and consumption behaviors
that are essential for AMR containment.

Preventive measures encompass the provision of health
education to highlight the problems associated with antibiotic
self-medication. These concerns are to utilizing a physician’s

prior prescription to get antibiotics, administering antibiotics
for minor ailments such as a sore throat, altering medications
during self-medication, and discontinuing antibiotics upon
symptom resolution. To educate and raise awareness, targeted
advertisements will enlighten the public about various ailments
and the importance of getting medical care from hospitals [25].
Education should also promote infection prevention techniques,
and improve accessibility to information to avert the establishment
of antimicrobial-resistant microorganisms [26].

Supervision and Sanctions. The WHO recommends
that all retail outlets be registered and that antimicrobials be
dispensed solely with a prescription [27]. Numerous studies
in the country have demonstrated a substantial prevalence of
over-the-counter antibiotic sales, resulting in self-medication
practices [28].

The Indonesian FDA is responsible for the implementation
of policies regarding the supervision of therapeutic products,
narcotics, psychotropics, other addictive substances,
traditional remedies, complementary products, and food
safety. As a result, the supervision of pharmacies as providers
of therapeutic products is a critical responsibility of FDA in
each region [24].

B. Godman et al. (2021) assert that enhancing regulatory
measures and oversight procedures is essential for combating
AMR. Stringent regulatory enforcement measures, such as
rigorous prescription audits and systematic monitoring of
pharmaceutical dispensing processes, have been highly effective
in diminishing inappropriate antibiotic usage across diverse
international settings. The execution of targeted measures,
including prescribing audits, obligatory prescription restrictions,
and pharmacist responsibility, has shown considerable efficacy
in regulating illogical antibiotic distribution behaviors
worldwide. B. Godman et al. emphasize successful case
studies in which augmented pharmacist education, uniform
public health communication, and strengthened regulatory
enforcement resulted in significant reductions in antibiotic
abuse. Therefore, implementing such comprehensive strategies
in Indonesia can significantly reduce AMR dangers. Strategic
initiatives encompassing policy reforms, routine inspections,
stringent penalties for non-compliance, and heightened
awareness via targeted educational campaigns are highly
advocated as effective measures to maintain antibiotic efficacy
and protect public health in Indonesia [29].

Pharmacies also play a substantial role. Pharmacies are
required to maintain the necessary licenses and comply
with established pharmaceutical regulations, in addition
to participating in government-sponsored educational and
awareness campaigns. The government must implement
stringent sanctions in the event of noncompliance and enhance
oversight of pharmacies that dispense controlled medications
without prescriptions [24]. N. Torres et al. conducted a study
that concluded that the sale of antibiotics without a prescription
could be resolved by enforcing compliance and accountability
measures through law enforcement and accountability
mechanisms. This would progressively eliminate the practices
of self-medication with antibiotic and non-prescribed antibiotic
dispensing by educating proprietors, pharmacists, and clients
about the optimal way to use these medications [30].

Consideration of policy frameworks
in various nations

The prevention of AMR requires a multidisciplinary
approach involving coordinated efforts and strategic
planning among diverse stakeholders. In the United States,
a key strategy to address AMR has been the reinforcement
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of interagency collaboration across relevant federal entities
to ensure cohesive policy implementation and resource
allocation. Federal agencies involved in AMR, stewardship,
and product research and development involve the HHS’s
CDC, FDA, NIH, BARDA, Centers for Medicare and
Medicaid Services, Agency for Healthcare Research and
Quality, Health Resources Services Administration, as well
as the US Departments of Agriculture, Defense, Veterans
Affairs, Homeland Security, State (including the US Agency
for International Development), and Education [4].

Numerous initiatives have been implemented to enhance
antimicrobial utilization and regulate its restricted application
in nations like Azerbaijan. Following the price adjustments,
distributors and corporations face substantial penalties if a
pharmacy distributes medications to customers at unregulated
prices. As a result, total antibiotic usage in Azerbaijan has
been consistently decreasing in recent years [31]. In the past
decade, prescription limitations and audits have proven to be
the most effective intervention in Slovenia, leading to a reduced
utilization of restricted antibiotics compared to unrestricted
antibiotics [32]. In recent years, the Republic of Srpska has
exhibited a reduced antibiotic consumption rate, potentially
attributable to the Republic’s healthcare and health insurance
regulations that guarantee all patients access to quality
healthcare services, including pharmaceuticals and alternative
therapies [33]. In contrast to Poland, where authorities and
various groups have initiated relatively minimal operations,
the country had one of the highest rates of antimicrobial usage
in Europe from 2007 to 2018 [34].

Research limitation. The study is limited by its reliance on
inspection data from a single year and region, which may not
capture trends elsewhere in Indonesia or ongoing changes in
pharmacy practice.

Conclusion

The pervasive misuse of antibiotics in Indonesia has
exacerbated AMR, which poses a significant threat to public
health. Significant issues that contribute to this challenge
are revealed by key findings. According to the 2023 BPOM
data, 37% of antibiotics in Jakarta are dispensed without
prescriptions, indicating a high prevalence of self-medication.
This practice promotes the development of AMR and
irrational use. Enforcement gaps persist in spite of BPOM’s
regulatory supervision of pharmacies, as sanctions such as
formal reprimands are insufficient deterrents. Furthermore,
midwives operate independently of regulatory oversight,
which complicates their endeavours. Resistance risks are
further exacerbated by the market’s dominant position of
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