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Abstract

Introduction Antimicrobial resistance (AMR) is a pressing global health concern that threatens the efficacy of antibiot-
ics and compromises the treatment of infectious diseases. The private health sector, including private hospitals, private
clinics, private doctors, and private drug stores, play crucial roles in accessing antibiotics at the primary health care level,
particularly in low- and middle-income countries (LMICs), however, it also brings high risks of AMR to communities, for
example, non-prescriptive antibiotic sales. In Vietham, AMR is highly prevalent due to the inappropriate use or overuse
of antibiotics in clinical settings and in the community. This study aimed to assess the regulatory framework governing
antibiotic resistance in Vietnam'’s private health sector by examining international and national successful strategies and
approaches to control AMR in the private health sector.

Methods The literature search was used to gather international experiences and official Vietnamese documents related
to AMR control in the private health sector. Web of Science, PubMed, and Cochrane were utilized as the main sources for
academic database, meanwhile, Google Search Engine was used as the additional source for grey literature and interna-
tional guidelines and reports. The methodological framework of the scoping review was based on Arksey and O’Malley’s
guidelines. The selection criteria were articles and documents pertinent to AMR control, antibiotic use and dispensing
regulations in the private health sector.

Results Analysis from 118 documents (79 of them on international experience) revealed various successful strategies
employed by countries worldwide to combat AMR in the private health sector, including the establishment of surveil-
lance networks, antibiotic stewardship programs, interagency task forces, public—private partnerships, and educational
initiatives. Challenges in AMR control policies in Vietnam's private health sector existed in AMR surveillance, intersectoral
coordination, public—private cooperation, resource allocation, and regulatory enforcement on the sale of antibiotics
without prescriptions.

Conclusion The findings highlight the role of surveillance, medical education, regulatory enforcement in antibiotic pre-
scription and sales, and public—private partnerships in promoting rational antibiotic use and reducing the burden of AMR
in the private health sector. Addressing AMR in Vietnam'’s private health services requires a multifaceted approach that
includes regulatory enforcement, surveillance, and educational initiatives for private health providers and communities.

Supplementary Information The online version contains supplementary material available at https://doi.org/10.1186/s12982-024-
00174-1.
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Abbreviations

AIDS Acquired Immune Deficiency Syndrome

AMR Antimicrobial resistance

CARB Combat antibiotic-resistant bacteria

CDC Centre of Disease Control

EU European Delegation

GAPP Good Antibiotic Prescribing Practices

GLASS Global Antimicrobial Resistance Surveillance

HAI Healthcare-associated infection

LMICs Low- and middle-income countries

MRSA Metbhicillin-resistant Staphylococcus aureus

PPP Public—private partnerships

RAISIN The Réseau d'alerte, d'investigation et de surveillance des infections nosocomiales, Regional Coordination
Center for Hospital Infection Control

UK United Kingdom

USA United States of America

usbD US Dollar

WHO World Health Organization

WPRACSS  Western Pacific Regional Antibiotic Consumption Survey

VNASS Vietnam Antimicrobial Resistance Surveillance System

VND Vietnham Dong

1 Introduction

Antimicrobial resistance (AMR) is a global challenge that threatens the ability to treat common infectious diseases with
antibiotics. Antimicrobial resistance directly causes more than 1.27 million deaths worldwide each year and represents a
significant economic burden on health systems [1-4]. Within 30 years, AMR is predicted to be one of the leading causes
of death globally, disproportionately affecting populations in low- and middle-income countries (LMICs) [5].

The private health sector, including private hospitals, private clinics, private doctors and private drug stores, offer con-
venient access to antibiotics for individuals seeking primary healthcare services. This is particularly important in LMICs,
where urbanization is increasing and public healthcare facilities may be limited, especially in rural communities [6, 7]. The
high demand for antibiotics in the private sector, combined with a lack of regulatory controls over antibiotic dispensing
atlocal levels, has led to increased consumption and overprescription of antibiotics, exacerbating the spread of AMR [7,
8]. According to a systematic review of 52 countries, the non-prescriptive antibiotic distribution in community settings
was 63.4% [9]. In AMR prevention and control, these entities are instrumental in promoting responsible antibiotic use
practices through patient education, prescription monitoring, and adherence to treatment guidelines [10].

AMR is highly prevalent in Vietnam, especially in urban areas where health services are easily accessible. Due to eco-
nomic incentives for drug sellers to satisfy consumer demands and lack of knowledge on AMR from both drug sellers
and consumers, many private clinics and pharmacies dispense antibiotics without prescriptions, leading to overuse and
misuse of antibiotics [11]. This inappropriate use of antibiotics in communities contributed largely to the increasing
incidence of drug-resistant infections in Vietnam [12, 13]. A national survey of 360 private drugstores in nine Vietnamese
provinces in 2017 showed more than 80% of antibiotic purchases were without prescriptions and mainly for respiratory
infections [14]. According to a report from Ministry of Health (MOH) of Vietnam, approximately one-third of antibiotics
used each year in Vietnamese hospitals were considered unnecessary [15], and this rate was likely to be even higher
at the primary health care levels, especially among private pharmacies and informal sellers serving local markets [15].

The Vietnamese government has recognized AMR as one of national health security priorities [16]; however, to date,
regulations aimed at addressing the inappropriate use and supply of antibiotics have had limited impacts, particularly
with private pharmacies. Besides, the current interventions to reduce AMR have focused on hospital-level stewardship
programs, and was lack of attention to the large quantities of antibiotics consumed at the community level [17]. Under
the increased pressure on the public health system and economic loss for business owners, the enforcement of the
regulations to control antibiotic use and AMR in the private health sector is limited in practice [7, 13, 17] and restrictive
provisions are imposed to address their consequences [18]. A recent study identified health system challenges in AMR
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interventions, such as limited cooperation between national management bodies and shortages of human resources
at all levels [19]. However, the gaps and challenges in controlling antibiotic use and AMR in the private health sector
were not clearly addressed.

This study aimed to identify successful approaches and interventions from countries and organizations around the
world and reflect them with AMR control policies in Vietnam. The findings from the study could provide evidence and
recommendations for strengthening the legal framework governing the prescription, distribution and use of antibiot-
ics to control AMR in the private healthcare sector in Vietnam and similar countries.

2 Methods

A perspective literature search was conducted to collect international experiences; interventions; strategies; official
Vietnamese documents (national action plans, legal documents, etc.); scientific documents; reports (evaluation and
analysis reports) related to AMR control and rational use of antibiotics in the private health sector. To ensure a reliable
and reflective examination of the literature, Arksey and O'Malley’s methodological framework [20] was used as outlined
below to ensure the rigor, transparency, validation, and replication of the current findings. This method proved effective
in identifying key practices and providing evidence to suggest necessary changes to previous literature [19, 21].

2.1 Research questions

Three major questions were considered for this study, aligning with the main objectives: (i) What the strategies,
approaches, and interventions have been successfully implemented to control AMR in the private health sector accross
different countries? (ii) What are Vietnam'’s legal provisions related to AMR in the private health sector? (iii) What are the
key factors affecting AMR control in the private health sector worldwide and in Vietnam?

2.2 Identify relevant documents
2.2.1 Search strategy

Electronic database searches were performed with the Web of Science, PubMed, Cochrane as the main sources for
academic papers [22-24], and the Google Search Engine as an additional source for grey literature, governmental poli-
cies and institutional reports [25-27]. A Boolean algorithm was used to search for variations in spelling, and the global
terminology was adjusted using the following keywords: AMR/antibiotic resistance/antimicrobial resistance/antibiotic
use/antibiotic prescription/Antibiotic Stewardship Program, control/ regulation/law/enforcement/policy, and private/
private sector. Lists of references and relevant articles for identified articles were also searched manually. The keywords
and syntax for searching was described in the Supplementary Material.

2.2.2 Selection criteria

Various definitions and concepts of the private health sector were considered. For example, WHO defined the private
health sector as “individuals and organizations that are not directly owned or controlled by the government and are
involved in the provision of health services”[28]. By this definition, the private health sector can be classified into for-profit
and nonprofit, formal and informal, and domestic and international groups. According to a 2017 study on the role of the
private sector in health coverage in Vietnam [29], the private health sector included “private hospitals, private clinics,
traditional medicine diagnostic rooms, units providing paraclinical services and other medical services”. In another article
titled “Antibiotic resistance and the private sector in Southeast Asia”, Marco Liverani mentioned the private healthcare
sector, which consisted of “large private hospitals, clinics and small pharmacies to informal drug sellers, drug vendors
and traditional healers”[30].

In the context of this study, we defined the private health sector as anyone of four groups: private hospitals, private
clinics, private pharmacies/drug stores, and private doctors. These individuals/units are directly involved in prescribing
or providing antibiotics to people. These subjects are also regulated by the Law on Medical Examination and Treatment
issued in 2009 [31], the revised Law on Medical Examination and Treatment in 2023 [32], and by the Law on Pharmaceu-
ticals in 2016 [33]. Only articles in English and Vietnamese documents published from Japanuary 1, 2010 to December
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31,2023 were included. For empirical research, scientific validity assessments or statistical calculations are not used to
draw conclusions.

2.2.3 Exclusion criteria

Documents specific to animals or those that did not respond to the research questions were excluded because the focus
of this review was on regulations of AMR control and appropriate use of antibiotics in human. Other actors in private
sector, such as pharmaceutical companies, traditional medicine clinics, traditional healers and drug sellers (in person or
online), were not included in the study.

2.3 Study selection

Based on our search strategy, we found 595 articles from three sources including Web of Science (285), PubMed (273) and
Cochrane (37). After removing duplicated publications, all the rest articles (523) were screened for its titles and abstracts.
As aresult, 166 articles were identified for full text assessment. In this step, we checked the eligbility of documents and
an additional 118 articles were excluded, leaving 48 articles for review.

For the AMR prevention guidelines and strategies from international organizations and countries, we found 31 docu-
ments from the WHO, Centers for Disease Control and Prevention (CDC) of the United States of Ameria (USA), Canada,
Australia, the European Union, the United Kingdom (UK), Denmark, Japan, and Korea, via Google Search Engine.

Regarding drug resistance control and prevention policies in Vietnam, we found 39 relevant documents in Vietnamese
and English languages for reviewing and analysis (Tables 1 and 2). In total, 118 documents were finally recruited for this
scoping review. The study was conducted from November 2023 to February 2024.

2.4 Charting the data

All the articles were compiled and put into analysis matrix tables according to the following contents: author, year of
publication, country, data source, research objects, study design, and main findings (covers topics of interest such as AMR
regulations, community engagement, the role of the private health sector, policy impacts, positive factors, and barriers).

2.5 Collating, summarizing and reporting results

After reviewing each document, the authors discussed the main findings and categorized them into the nine themes
stated in the analytical framework. The global AMR strategies and good examples from other countries were served to
provide a comprehensive benchmark for assessing Vietnam’s current approaches. Besides, these international examples
could also offer practical, evidence-based solutions to enhance the control of AMR in Vietnam'’s private healthcare sector.

3 Analysis framework

The analytical framework is based on the WHO Guidelines for AMR Action Plan Development and a review of the
2020-2021 global response to antibiotic resistance in 114 countries [142]. The former one offers 13 strategic interven-
tions for countries when developing, implementing and monitoring national action plans to control AMR [143]. These
interventions address the needs and barriers that people and patients face when accessing health services through a
person-centered approach to AMR (Fig. 1). This approach is based on two foundations (Investigation—Research and
Administration—Education—Awareness) and four pillars (Prevention; Access to essential services; Fast and accurate
diagnosis; and Appropriate treatment management, quality). In this paper, the arrangement of strategies, plans, and
good practices of subjects in private health sector were also based on these foundations.

Research and analysis of National Action Plans of 114 countries evaluate the strength of strategies to manage and
respond to antibiotic resistance at the global, national, regional and international levels [142]. This study is based on
Anderson and colleagues’ analytical framework, which includes 53 indicators related to 18 areas divided into three
phases: policy design, implementation tools, and monitoring and evaluation. Among the groups of implementation tools,
this study classifies seven tool groups, namely, Investigation—Surveillance, Management Leadership on Antimicrobial
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Red d and sl d lop 1t of AMR
Reduced mortality and morbidity due to AMR

@)

Pillar 1: Prevention Pillar 2: Access to essential Pillar 3: Timely, accurate Pillar 4: Appropriate, quality-

6. Universal access to WASH health services diagnosis assured treatment
and waste management to 9. AMR diagnosis and 11. Good-quality laboratory 12. Up-to-date evidence-based
mitigate AMR management health services system and diagnostic treatment guidelines and

7. Implementation of IPC are affordable for all stewardship to ensure programmes for antimicrobial
components to mitigate AMR  10. Uninterrupted supply of clinical bacteriology and stewardship

8. Access to vaccinesand quality-assured, essential mycology testing 13. Regulation to restrict
extended immunization to antimicrobials and health sales of non-prescription
manage AMR products for AMR antimicrobials

Foundational step: Strategic information through surveillance and research
3. National AMR surveillance network to generate good-quality data for patient care and action on AMR
4. Surveillance of antimicrobial consumption and use to guide patient care and action on AMR
5. AMR research and innovation including behavioural and implementation science

Foundational step: Effective governance, awareness and education
1. AMR advocacy, governance and accountability in the human health sector, in collaboration with other sectors
2. AMR awareness-raising, education and behaviour change of health workers and communities

Fig. 1 Measures to reduce the incidence of AMR and reduce the incidence of death and AMR infection, as proposed by the World Health
Organization (WHO) [143]

Resistance, Infection Prevention and Control, Education, Community Awareness, Policy on Drug Resistance Use of Drugs,
and Research and Development of New Antibiotics.

Based on the WHO's strategies and analytical models for research on 114 countries, the research team proposed a
framework to analyze the strategies, policies, and approaches of countries as well as Vietnam, focusing on group policies
and implementation levels, as described in Table 1. The list of documents included in the analysis is provided in Table 2.

4 Results

4.1 Successful strategies and approaches for preventing and controlling AMR in the private healthcare
sector

The summary of good practices from international and national strategies and guidelines were presented in Table 3. First,
global efforts to combat AMR have highlighted the role of national and regional AMR monitoring networks. The global
standardization of AMR surveillance was led by the WHO with the Global Antimicrobial Use and Resistance Surveillance
System (GLASS) in 2015 [81]. By 2021, GLASS had 111 participating countries [144]. High-income countries such as France
established regional networks for AMR surveillance before GLASS, while LMICs lacked such systems.

The national surveillance network on AMR was successfully implemented in France with the active role and high
effectiveness of private hospitals. The Regional Coordination Center for Hospital Infection Control (RAISIN) established a
surveillance system with a focus on healthcare-associated infection (HAI) prevention and antibiotic stewardship programs
in both public and private hospitals. This system was integrated into the European surveillance of HAl and controlled
by the European Centre for Disease Control [145]. Under the RAISIN, the HAI in acute care settings in France decreased
38% between 2001 and 2006 for methicillin-resistant Staphylococcus aureus (MRSA) [145]. The use of flouroquinolone
in private acute care hospitals, which leads to comprehensive antibiotic resistance programs, decreased by 10% from
2006 to 2009 [82].

Specialized task forces to address AMR prevention were established to ensure that the participants from different sec-
tors were private healthcare providers [146]. The US National Action Plan to Combat Antibiotic-Resistant Bacteria (CARB)
coordinated efforts across 17 agencies to combat antibiotic resistance, emphasizing policies for sustainable investment
and access to new interventions [83]. Similarly, India initiated policy interventions and established a National Task Force
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on AMR Prevention, integrating AMR prevention into national programs [76]. They established a Statewide Task Force
along with a Core Committee at the State level with the aim of improving basic antibiotic prescribing practices [76].

Public—private partnerships play a crucial role in AMR prevention and control at the global and national levels in
many countries. The Global Leaders Group on Antimicrobial Resistance initiated by the United Nations works as an
advocate for policies and actions to address AMR [84, 85]. The Call to Action on Antimicrobial Resistance—2021, signed
by 113 member states and supported by 35 non-state actors, urges stakeholders to take concrete steps in combating
AMR through promoting innovation and access and enhancing governance and accountability [86]. The US National
Action Plan emphasizes private sector involvement through collaborations such as CARB-X to facilitate public—private
collaboration to accelerate the discovery of new treatments for AMR [88]. In India, partnerships involving 18 medical
associations developed Antibiotic Prescribing Guidelines and promoted rational antibiotic use. This collaboration spans
the human, animal, and environmental sectors; engages civil society; and was a task force that focused on state funding
for rational antibiotic use and active participation in research on AMR [76].

One Health Policy Approach is widely adopted to address AMR, emphasizing the interconnectedness of human, animal,
and environmental health. Countries such as the USA, the EU, Australia, Denmark, and Singapore are implementing One
Health strategies through surveillance, research, education, and regulation of antibiotic use in various sectors [90-92].
The AMR challenge initiated by the US aimed to accelerate the fight against antibiotic resistance and promote a One
Health approach globally [93]. EU policy involves Commission and Member States on strengthening AMR combat through
a One Health approach [89]. Their guidelines on antibiotic use targeted the promotion of prudent antibiotic use with
specific recommendations for various healthcare facilities, including the private sector [94, 95]. The Australian Commis-
sion on Safety and Quality in Health Care has published a study on Antimicrobial Stewardship in Australian Health Care,
which outlines a One Health approach to reducing AMR [99]. Similar approaches were also found in Denmark [100] and
Singapore [101].

At primary health care level, Point-of-care testing (POCT) in private pharmacies and drug retail settings in LMICs can
improve treatment-seeking behavior, reduce inappropriate antimicrobial use and resistance, and ease the burden on
public healthcare services [48]. This intervention was particularly effective for early diagnosis and treatment at com-
munity level for malaria, pneumonia and respiratory tract infection. A narrative review highlighted that POCT is feasible
and welcomed by both shops and customers when supported by community sensitization, training, reasonable pricing,
infrastructure support, and healthcare integration. A study from Nigeria demonstrated that access to C-reactive protein
(CRP) test kits and staff training in private community pharmacies significantly reduced the non-prescription dispensing
of antibiotics for respiratory tract infections, with a reduction of 15.66% to 16% [42].

Interventions at hospitals and medical facilities focus on optimizing antibiotic use and infection control. The USA and
Japan have implemented strategies to reduce antibiotic use in healthcare settings, including reimbursement incentives
and infection control standards. The CDC provides resources such as the Core Elements of Hospital Antibiotic Stewardship
Programs and offers educational materials to promote appropriate antibiotic use and infection prevention [103]. Besides,
the Antimicobial Stewardship (AMS) program was also highly recommended by WHO and was applied successfully in
hospital settings of many countries like India and France [37, 46]. Some other countries provided financial incentives
to encourage AMR control in hospital, for example, in Japan. Both public and private hospitals in Japan could receive
payments for infection control to reduce antibiotic use even in small ones (which had fewer than 200 beds). Starting in
2010, hospitals meeting infection control standards could receive reimbursement of 1000 yen (approximately 9 to 10
USD) per patient per admission. This was also a significant economic motivation to hire an infection control specialist
with full-time certification [147]. By 2021, among Japan’s 8,300 hospitals, 69.5% were small hospitals. Health insurance
reimburses 4000 yen per patient per admission for infection control measures in large hospitals and 1000 yen for small
hospitals. This measure has significantly decreased drug-resistant bacteria rates in both types of hospitals [104].

Educational initiatives target private healthcare professionals and pharmacies to promote appropriate antibiotic use.
Countries such as Canada, India, and South Africa emphasize guidelines, awareness campaigns, and regulatory frame-
works to combat overprescription and ensure rational antibiotic use. In Canada, key areas for intersectoral cooperation
include promoting appropriate antibiotic use in human and veterinary medicine and collaborating with the livestock
industry to regulate veterinary drugs and promote alternatives to antibiotics [105]. In India, collaboration with medical
associations has led to Clinical Guidelines on Prescribing Antibiotics, curriculum revisions in medical schools, and the
implementation of Good Antibiotic Prescribing Practices (GAPP) across healthcare facilities [106]. In South Africa, a strict
legal framework [67] ensures that only trained providers can prescribe or dispense medications.

Health communication and community awareness campaigns are essential for raising public awareness and engaging
stakeholders in the fight against AMR. Governments in the USA and the UK collaborate with civil society organizations to
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educate the public and policymakers about AMR and implement national and local strategies to address this issue. This
strategy has succeeded in increasing public awareness, reducing unnecessary antibiotic prescriptions, and improving
surveillance capacity. However, ensuring consistent implementation at local levels remains a challenge [107]. A systematic
review of 13 studies in LMICs found that educational interventions alone were insufficient to curb inappropriate anti-
biotic use in outpatient settings. However, multi-faceted interventions combining education with audit and feedback,
rapid diagnostic tests, or peer-to-peer comparison are more effective. For example, in Hanoi, Vietnam, such interventions
reduced antibiotic dispensing from 45 to 30% in pharmacies [39].

Efforts to reduce unnecessary and unreasonable prescribing involve policy interventions, regulatory frameworks,
and awareness campaigns in countries in Latin America (particularly in Brazil), India and South Africa. In Brazil, a policy
restricting over-the-counter (OTC) antimicrobial sales was implemented in November 2010 by the National Health Sur-
veillance Agency (ANVISA), requiring a medical prescription for such purchases. Studies have shown that this policy led
to a significant reduction in antimicrobial sales, particularly amoxicillin and trimethoprim/sulfamethoxazole [36, 49]. The
impact was more pronounced in urban areas with better socioeconomic conditions and access to healthcare. In India, the
government amended drug regulations in 2011 and engaged medical associations through the Chennai Declaration in
2012 to reduce the health costs associated with drugs. Schedule H1 was introduced in 2013 to better manage antibiotic
usage [70]. Other methods for controlling AMR include improving vaccination rates and leveraging technology for better
antibiotic prescribing practices [108-110].

4.2 Current regulatory documents in Vietnam on antibiotic control and antimicrobial resistance
in the private health sector

The current regulatory documents in Vietnam regarding antibiotic control and antimicrobial resistance in the private
health sector focus on six major challenges: surveillance, the AMR task force, the One Health approach, medical educa-
tion, health communication and antibiotic sales.

First, while Vietnam established a national surveillance system for antibiotic resistance (VNASS) in 2016 involving 16
hospitals nationwide, private medical facilities are notably absent from this network [133]. Despite guidelines issued
by the Ministry of Health in 2019 for implementing national surveillance of antibiotic resistance, private sector involve-
ment remains limited [148]. In 2023, in the latest National Strategy for Antimicrobial Resistance Prevention for the period
2023-2030, with a vision to 2045, the role of the private sector was not mentioned clearly [128]. In many previous reports,
the private sector (healthcare facilities and antibiotic business sector) lacked antibiotic resistance and antibiotic use
surveillance strategies in humans [149].

In recent initiatives, Vietnam has made progress toward enhancing surveillance efforts [150]. According to the national
strategy for treating AMR in 2023, Vietnam has committed to annually publishing a National Monitoring Study on AMR
from 2023 and joining international systems such as the Global Health Safety Scale (GLASS) and the Western Pacific
Regional Antibiotic Consumption Survey (WPRACSS) by 2027 [128]. The third goal of the strategy was to reduce the
spread of viruses and infectious diseases with the goals of (i) improving the proportion of hospitals implementing proac-
tive surveillance of HAls and implementing interventions; and (ii) reducing the incidence of these infections in district
hospitals to 20% by 2025 and 40. % by 2030 [128].

Second, the establishment of an AMR task force at the national level demonstrates Vietnam’s commitment to address-
ing drug resistance comprehensively. This task force, comprising representatives from four ministries, aims to coordinate
efforts in combating AMR [12]. However, challenges persist at the provincial and district levels, where intersectoral
coordination remains limited.

Third, Vietnam's commitment to the One Health approach highlighted its recognition of the interconnectedness of
human, animal, and environmental health in combating AMR. The One Health Partnership Framework from 2021 to 2025
and the National Action Plan on One Health exemplify efforts to promote interdisciplinary collaboration [151, 152]. To
date, 33 official member partners have been involved, and nearly 100 programs and projects are being prepared and
implemented in an effort to support the implementation of the plan under the One Health Partnership Framework [151,
153]. However, the role of the private sector in antibiotic resistance has been mentioned mainly in livestock and poultry
production [154].

Fourth, interventions at hospitals and medical facilities, from primary to higher levels, emphasize the importance of
appropriate antibiotic use and infection control, particularly to improve antibiotic prescribing practices and reduce the
spread of drug-resistant bacteria. For example, the Decision 2115/QD-BYT dated May 11, 2023, already approved “Guide-
lines for implementing the antibiotic use program for district hospitals” [129]. In 2014, Vietnam approved the National
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Strategy for Pharmaceutical Industry Development for the period up to 2020 and vision to 2030 [125]. The Plan on AMR
in 2023 sets the target of compliance with good practices on infection prevention and control and biosafety, in which
provincial and central levels reach at least 40% by 2025 and 70% by 2030 [128].

Fifth, educational policies on drug use in the community started in 2015, but not much involved the private health
sector, especially private pharmacies. The Ministry of Health determined that the most important thing to do is to increase
people’s awareness about using drugs effectively for themselves and for the community [155]. The National Strategy for
AMR Prevention 2023 sets clear goals to raise awareness and understanding of medical and veterinary staff about drug
resistance prevention and control, of which the second goal is to increase the correct understanding of drug resistance
prevention and control to 60% by 2030 among medical staff [128].

Finally, in Vietnam, the widespread sale of prescription drugs without prescriptions persists despite numerous prohib-
iting regulations. Challenges include inadequate postinspection mechanisms, an excessive number of pharmacies, and
limited human resources within regulatory bodies. Sanctions for violations are also insufficient to deter non-compliance.
According to regulations, the act of retailing prescription drugs without a prescription is fined from 200,000 VND to
500,000 VND. For drugs that are not fully, clearly, or accurately prescribed, the fine will be from 1,000,000 VND to 2,000,000
VND [156]. Various decisions and circulars have been issued to enhance control over drug prescriptions and sales, with
a focus on reducing antibiotic overuse and associated risks for people and outpatients [114, 123, 130, 131, 157].

Recently, the Ministry of Health went further in antibiotic prescription by introducing electronic prescriptions in 2021
and requiring medical facilities and pharmacies to adopt information technology infrastructure for prescription process-
ing and storage, such as electronic prescriptions [120]. In Circular 27/2021/TT-BYT, medical examination and treatment
facilities and drug retail establishments must ensure information technology infrastructure, send electronic prescriptions
according to procedures, and store them properly according to regulations [120].

5 Discussion

Global efforts to combat AMR involve multiple strategies across surveillance, medical education, community awareness,
the One Health approach, and public—private partnerships. In Vietnam, these strategies were also implemented, but the
extent and effectiveness of these activities varied, with limited evidence to support their impact.

Vietnamese private medical facilities have not been included in the AMR surveillance network, challenging the national
and local authorities in AMR controlling the private sector. Though the government has initiated the VNASS nationwide
since 2016 to monitor AMR, no private health facility was recruited into this system so far [128]. According to some stud-
ies in LMICs, private sector facilities offer better data collection opportunities because of superior resources, and private
networks in LMICs can help bridge AMR surveillance gaps [76]. The surveillance network under RAISIN of France could
show a good model of involving private hospitals to national AMR control program [145].

While the number and distribution of private pharmacies and drug stores were very high in Vietnam, the knowledge
and attitude of the drug sellers regarding AMR was limited, which contributed to the spreading of unnecessary antibiotic
use. In the community, these facilities were considered as an informal “fifth level” primary care points (under central,
provincial, district and commune levels) [18, 158], with the advantages of convenient opening hours, availability of
generic medications, ability to purchase medications in small quantities, and geographic accessibility [159]. According
to a report in 2015, the number of registered drug dispensaries was estimated around 66/100,000 people, not including
unregistered drug stores, meanwhile, the number of pharmacists was 33.9/100,000 people [140]. This meant that many
stores were managed by staff with minimal formal pharmacy training. In some countries, continuing medical education
has been applied to improve knowledge and attitudes concerning appropriate antibiotics and AMR [55, 56, 80].

Since 2013, the AMR awareness campaigns have been conducted very frequently, particularly during the World AMR
Awareness Week (WAAW), but no evidence of the outcome of these campaigns regarding the public awareness of AMR
were officially reported. While the AMR problem is requiring cross-sectoral and systematic interventions at the national
and regional levels, many literature reviews reported the efforts to address consumption tended to focus on the indi-
vidual level [160, 161]. A recent research recognized that the focus on improving knowledge and changing the behavior
of individuals has been largely unsuccessful in changing patterns of antibiotic use [160]. Therefore, antibiotic and AMR
education program should be on a longer-term basis, both for clinicians and parents, to lower inappropriate antibiotic
prescribing rates, as demonstrated in a recent RCT conducted in the US [80].

In the Vietnamese community, knowledge about antibiotics and awareness of the people on AMR were still low, espe-
cially in rural areas [140]. Research conducted by Giang et al. highlights the remaining challenges in public awareness

@ Discover



Discover Public Health (2024) 21:53 | https://doi.org/10.1186/512982-024-00174-1 Review

and prevention of AMR, which stemmed from their access to convenient pharmaceutical care and affordable prices,
self-medication, and the ability of pharmacists to benefit from the sale of antibiotics and other health supplements [19].
The unregulated prescription drug sales in Vietnam are also driven by real demand and high consumer awareness of
antibiotics [7, 18]. Despite laws requiring the use of prescription medications [139], antibiotics are still widely sold with-
out prescription in pharmacies and private drug stores. The most commonly purchased antibiotics are broad-spectrum
penicillins, such as amoxicillin and ampicillin, and first-generation cephalosporins, such as cephalexin [7, 17].

For the One Health approach, while Vietnam has demonstrated commitment to the One Health Policy through part-
nerships and national action plans, private sector involvement in AMR prevention and control has remained limited,
particularly outside the livestock and poultry farming sector. This underscored the need for expanded roles and col-
laboration to address AMR comprehensively [154].

The use of PPPs for AMR prevention and control in Vietnam is weak, and PPPs are not recognized as key measures for
improving AMR control and prevention in the private health sector. While some private sector stakeholders have shown
interest in partnering with the government, challenges such as inappropriate regulations and conflicts of interest hinder
effective implementation. A study by Bordier et al. revealed that private medical facilities and the antibiotic business
sector are absent from the strategy for monitoring antibiotic resistance and antibiotic use in humans [149]. Addressing
these barriers is crucial for harnessing the potential of PPPs for combating AMR.

5.1 Limitations

This study has several limitations that should be considered. First, there is a reliance on non-peer-reviewed documents,
such as workshop presentations, which may introduce bias into the analysis due to the lack of rigorous scrutiny. Addition-
ally, the scope of the literature search using Google searches potentially caused some bias in selection of documents due
to the algorithm of Google Search Engine was personalized by the user. Therefore, it might excluded valuable insights
from gray literature sources. Furthermore, the selection criteria may limit the breadth of perspectives considered by
excluding certain actors within the private healthcare sector. Finally, the study did not incorporate empirical research or
statistical analyses to validate the findings, potentially constraining the depth of understanding.

6 Conclusions

The findings of this study highlighted the role of international and national surveillance, education for both health
providers and consumers, community awareness campaigns, public—private partnerships, One-Health approaches to
effectively address AMR in the private health sector. Greater investment in medical education, surveillance, one-health
approaches, and regulatory enforcement in antibiotic prescription and sales in the private health sector is pivotal for
promoting rational antibiotic use and alleviating the burden of AMR. Moreover, fostering public—private partnerships and
community awareness in countries like India could mobilize more resource and expertise to enhance capacity building
in AMR management and improve the effectiveness of AMR programs in LMICs such as Vietnam.

6.1 Future activity recommendations

To enhance AMR control in the private health sector of Vietnam, this study recommends following possible strategies.
First, an expanded AMR monitoring network involving private medical facilities and hospitals should be established. This
should be supported by government policies promoting active participation. Second, interventions in primary healthcare
and hospitals, coupled with education on appropriate antibiotic use for private doctors and pharmacies, are needed to
improve awareness and quality of diagnosis and treatment. Third, strengthening community awareness through targeted
health campaigns and reducing unnecessary antibiotic prescription by promoting electronic prescribing can mitigate
AMR risks. Fourth, the government should take high consideration of public—private partnerships and create incentives
for private sector involvement in AMR prevention and control, including investments in research and development.
Fifth, the government need to continue the implementation of One Health Policy. A coordinated approach across health,
agriculture, and environmental sectors is needed to address AMR comprehensively. And finally, enhancing the regula-
tory framework for antibiotic control, including postinspection work and enforcement of prescription-only regulations
should also be considered to implement in the long term.
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