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Abstract

Background Vietnam is among 11 countries in the Western Pacific region that has developed a National Action Plan
for Antimicrobial Resistance (NAPCA).

Methods This scoping review characterises health system barriers to the implementation of the Vietnam NAPCA,
with reference to the WHO Health Systems Framework.

Results Over 7 years, between 2013 and 2020, the Ministry of Health (MOH) of Vietnam has been implementing
activities to achieve the six NAPCA objectives. They include revision of regulations needed for antimicrobial resistance
(AMR) prevention programs; formation and operation of national management bodies; improvement of antimicrobial
stewardship (AMS) in hospitals; maintenance of surveillance systems for AMR; provision of trainings on AMR and anti-
biotics use to doctors and pharmacists; and organization of nation-wide educational campaigns. Limited cooperation
between MOH management bodies, shortages of human resource at all health system levels, a low degree of agree-
ment between national and hospital guidelines on antibiotic use, low capability in the domestic supply of stand-
ardised drugs, and unequal training opportunities for lower-level health professionals present ongoing challenges.
Actions suggested for the next period of the NAPCA include a final review of what has been achieved by the plan

so far and evaluating the effectiveness of the different components of the plan. Different options on how to improve
coordination across sectors in the development of a new NAPCA should be put forward.

Conclusions The 6-year implementation of the Vietnam NAPCA has yielded valuable lessons for AMS in Vietnam,
guiding the development of future national plans, with a central focus on scaling up AMS in hospitals and promoting
community AMS programs to combat AMR.
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Introduction

Antimicrobial agents are critical to the treatment of
bacterial infections. They also protect patients against
infection during a wide range of contemporary medi-
cal procedures including surgery, neonatal care, inten-
sive care, transplantation, and cancer treatment [1-3].
However, the overuse and misuse of antimicrobials have
attributed to escalating rates of antimicrobial resistance
(AMR) [4, 5]. A surge in drug resistance globally over the
last 2 decades [4—7] has driven the World Health Organi-
zation (WHO) to label AMR as one of the three greatest
threats to public health today [8].

The increase in AMR, along with a shortage of new
alternatives to antimicrobials, have contributed to the
expansion of multidrug resistant (MDR) bacteria which
have particularly serious consequences for patients in
hospital settings [5, 6]. By 2050, the problem of AMR is
estimated to cost £66 trillion and 10 million deaths per
annum worldwide [9]. Prime areas for action include
AMR surveillance, infection control and antimicrobial
stewardship [8].

Vietnam, a middle-income country in Southeast Asia,
is a hotspot for the emergence of drug resistant diseases,
epitomising the regional challenges facing health sys-
tems in combating AMR [10]. Changes to pharmaceuti-
cal industry regulation following Vietnam’s “D6i Méi”
economic reforms in the 1980s have contributed to
widespread overuse of antibiotics [8, 10]. These reforms
led to legalization of private pharmacies, the liberali-
zation of the production and sale of pharmaceuticals
and a proliferation of drugstores and pharmaceutical
companies. Consequently, a previously universal public
health system shifted to a model of largely unregulated
public—private antibiotic supply [11]. At the same time,
Vietnam continues to experience a high prevalence and
incidence of infectious diseases, with substantial associ-
ated morbidity and mortality [10, 12]. This combination
of factors has contributed to selective pressure upon
microorganisms, leading to high rates of drug resistance
for a range of pathogens including M. tuberculosis [12]
, pneumococcus [13], gram negative bacteria [10], and
malaria [14]. Surveillance data reveal prevalent antibiotic
resistance, where most clinics and hospitals are facing
the rapid spread of bacteria. Resistance to a wide range of
antimicrobial agents has been reported, including peni-
cillins [15, 16], erythromycin [15, 16], methicillin [15],
quinolone [15, 17], lincosamides [15], cefuroxime [18],
ceftriaxone [18], amoxicillin/clavulanic [18], gentamicin
[18], third and fourth generation cephalosporins [17],
and aminoglycosides [17]. The financial and healthcare
burdens of AMR are associated with higher treatment
costs, prolonged hospitalization, and increased mortality
[19].
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In response to this major public health challenge,
the Vietnamese Ministry of Health (MOH) developed
a National Action Plan on Combating Antimicrobial
Resistance 2013-2020 (NAPCA). The plan included
six blocks of activities (Fig. 1) that comprised a detailed
plan for strengthening the control of AMR in the coun-
try [20]. The strategies to implement the NAPCA include
(a) improving policy and management, (b) promoting
information, education and communication, (¢) rein-
forcing technical expertise, (d) training the healthcare
workforce, (e) financing, and (f) enhancing research and
international cooperation [20]. However, little data are
publicly available regarding the barriers to the imple-
mentation of the current NAPCA that could provide les-
sons for the development of future interventions into the
2020 NAPCA. In addition, lessons from Vietnam could
inform policy and intervention development in other
middle-income countries. This scoping review character-
ises health system barriers to the implementation of the
Vietnam NAPCA, with reference to the WHO Health
Systems Framework [20, 21] (Fig. 1).

Methods

The methods applied in this study were qualitative
research, using document review and in-depth interviews
(IDI). Document reviews were done in advance to pro-
vide researchers the initial picture of research topic. This
was followed by IDIs with open-ended questions, while
continuing to search and review relevant documents.
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Fig. 1 Six blocks of activities in the Vietnam NAPCA [20]
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Data collection and analysis was informed by the WHO
Health Systems Framework [21]. The current situation
and implementation barriers were analysed according
to each of the six building blocks of governance, health
workforce, medications and technologies, service deliv-
ery, health financing, and information.

Document review

Academic databases (PubMed, the Cochrane central
register of controlled trials, and Cochrane database of
systematic reviews, Scopus, and Web of Science) were
searched from the date of inception, 01 September 2018
until 30 September 2019. To be included in the review,
articles needed to meet the following criteria: (1) The
content was relevant to antibiotic use and AMR in
humans, (2) Health system-related and hospital manage-
ment factors were mentioned, (3) Involving any level of
the Vietnamese healthcare setting, (4) Published within
the last 15 years, and (5) English language full text arti-
cles were accessible. Attempts were made to contact the
lead authors of the documents for which full texts could
not be obtained. Medical Subject Headings and relevant
search terms of the four key concepts of: (1) health sys-
tems, (2) barriers, (3) antimicrobial resistance, and (4)
the Vietnam setting were included in the search (see the
search strategies in Additional file 1: Table S1). After dis-
carding duplicates, the titles, abstracts, and full-text doc-
uments were screened.

The project team examined the physical libraries of the
Vietnamese Ministry of Health (MOH) and Vietnamese
offices of international institutions including the World
Bank, the WHO, the Oxford University Clinical Research
Unit (OUCRU) and the Woolcock Institute of Medical
Research Vietnam to collect policy documents, regula-
tions, and unpublished project documents and reports.
Unpublished works were also sourced via discussions
with MOH informants, including reports produced by
the MOH departments and national and provincial hos-
pitals which were disseminated at workshops and confer-
ences on AMR.

Peer-reviewed and grey literature, written in English or
Vietnamese, were eligible for selection.

In-depth interviews

Key informants for IDIs were selected through purpo-
sive and snowball sampling. The list of key informants for
IDIs was prepared based on the management system of
MOH on AMR, in which the Medical Services Admin-
istration (MSA), with support from the Drug Control
Administration of Vietnam and the General Department
of Preventive Medicine, was the central coordinator in
implementing the NAPCA. In an example of snowball
sampling, interviews with two MSA officials responsible
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for AMR, selected based upon relevant expertise,
revealed the critical role of a clinical pharmacist from the
Hanoi University of Pharmacy who was later invited to be
interviewed. In total there were 38 key informants were
invited for IDI and 36 of them were agreed to participate.

Two experienced qualitative researchers (GNP, NTA)
conducted the interviews in Vietnamese, using a flexible
topic guide covering issues associated with the imple-
mentation of and compliance to the NAPCA, the WHO
Health Systems Framework, obstacles and challenges
associated with implementing the plan, and suggestions
for interventions at the state level, in the provinces, and
at specific facilities. Notes were taken during in-depth
interviews, with the findings were summarized follow-
ing the IDI, for a debriefing discussion with the others
held after completion of every five interviews. Debrief-
ing conferences took place a regular interval between the
interviewers to identify emerging themes, refine research
questions, and determine whether the findings had
reached saturation.

Data analysis

A thematic coding framework was developed to assist
in extracting the key information in line with the six
blocks of data in the WHO Health Systems Framework
[21] and in each block, we used coding to describe it
(Table 1). Selected documents were read thoroughly and
coded using this framework. Audio recordings of the
IDIs to which the informants gave consent were fully
transcribed in Vietnamese. Transcripts were coded in
Microsoft Word. The final steps involved discussions of
relationships among codes, development of themes, and
extended analytical discussions with other co-authors
before writing up the report.

The study protocol was approved by the Human
Research Ethical Committee from the University of
Sydney (study number 2018/912) and the Institu-
tional Review Board at the Vietnam National Institute
of Hygiene and Epidemiology (granted number IRB-
VNO01057/IORG 0008555).

Results

Search results

Twenty-two peer-reviewed articles relevant to AMR
policy in Vietnam were included in the review. Forty-
four policy documents and unpublished reports were
also included, resulting in a total of 66 documents to be
reviewed (Table 2).

Five key informants were identified at the national
level from MSA and Hanoi University of Pharmacy.
Three, which included two MSA officials and one lec-
turer from the Hanoi University of Pharmacy, agreed to
be interviewed in person, and two gave consent to audio
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Table 2 Included literature for review
Type Quantity Theme References
Peer-review articles 22 Health system responses to AMR and antibiotic use [10, 14-18, 22-37]
Policy documents

Laws 2 Law of Examination and Treatment and Law on Pharmacy [38,39]

Decrees 3 Implementation of the above laws [40-42]

Circulars I Implementation of the above laws and decrees [43-53]

Decisions 10 Guidance on AMR [54-63]

National plan 1 The NAPCA [20]

Guideline 1 Antibiotic management and use [64]

Reports 6 Pharmaceutical system and health system [12,65-68]
Unpublished works

Reports and presentations 9 Implementation of AMR activities and initiatives [69-77]

Memorandum 1 Collaborative agreement on AMR [78]
Total 66

recordings. Reasons for refusals included not actually
being involved in any AMR-related activities and a busy
schedule.

Leadership/governance

The MOH of Vietnam is the government agency respon-
sible for coordinating all AMR-related programs in the
country. In line with international efforts in AMR, the
MOH released the NAPCA in 2013 and later signed an
inter-ministerial agreement on AMR in Vietnam (Fig. 2).
Since the release of the NAPCA, the MOH nominated
several departments to take charge of steering the direc-
tion of AMR programs, developing guidance, and imple-
menting activities. In 2014, nine AMR supervision
sub-committees were formed to assist the MOH in imple-
menting the NAPCA. A year later, a National AMR Mon-
itoring Unit was established to supervise and monitor the
implementation of AMR activities. In 2016, a National

Steering Committee on AMR was formed to steer the
direction the NAPCA. Each committee employed at least
ten officials, but our interviews found that these have not
been working full-time on AMR activities. Among them,
only three have been permanently involved in the imple-
mentation of the NAPCA (IDI-33). A MOH mid-term
review report on the first phase of NAPCA revealed that
the cooperation among these bodies has been sub-opti-
mal and their collaboration has been faced with difficul-
ties and obstacles [69]. The report acknowledged that the
AMR supervision sub-committees has not been particu-
larly active in their missions.

In 2017, the MOH launched a project to enhance the
state control for prescribing and selling prescription
medicine for the period of 2017-2020, viz. Project 4041
(see also Fig. 2). The project’s desired outcome is that
antibiotics will be 100% dispensed with prescription by
2020—though this aim was not achieved.

G20 leaders G20 leaders
World Global FAO action Tokyo commitment commitment
health action plan plan on announcem to combat to combat
day Apr on AMR AMR ent on AMR AMR AMR
2011 May 2015 June 2015 Apr2016 Jul 2017 Jul 2017

00000000000

NAPCA OIE Signing the

2013 standards, agreement
guideline among related
resolutions ministries and
on AMR organizations

May 2015 on AMR in

Vietnam
June 2015

UN High ASEAN MoH launched
level leaders' project
meeting on declaration Enhancing the
AMR on AMR control on
Sept 2016 Nov 2017 prescription &
selling
prescription
medicine
2017-2020
Sept 2017

Fig. 2 Milestones of international AMR prevention efforts and the respondence of Vietnam (modified from a MSA report) [69]
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Several MOH departments oversee different man-
agement responsibilities for the NAPCA. For example,
the MSA is responsible for central coordination and
is the focal point of running the NAPCA; the General
Department of Preventive Medicine oversees the AMR
prevention in the community; and the Drug Control
Administration of Vietnam supervises the compliance
with the Law on Pharmacy. Due to a shortage of skilled
staff, the MSA only allocated three officials to work part-
time on different aspects of AMR across these depart-
ments (IDI-36).

Health workforce

There are no specific policies or regulations on human
resources related to AMR, but several regulations issued
by the Government and the MOH have directly influ-
enced the human resources allocated to AMR programs.
They include Decree No 54/2017/ND-CP that regulates
pharmacy professional licensing, including the issu-
ing and withdrawal of practicing licenses for pharmacy
practitioners, continuing education on pharmaceuticals,
and examinations for obtaining licenses [40]. Circular
02/2018/TT-BYT on Good Pharmacy Practice (GPP)
defines the expertise requirements for operating a phar-
maceutical retail facility, which requires a facility to have
an individual in charge of the pharmacy with profes-
sional expertise and an active practice license [43]. The
level of degree awarded to that pharmacist determines
the scope of business of the retail facility. That is, to run
a pharmacy (“nha thudc”) the chief pharmacist must hold
a Bachelor of Pharmacy (at least 4-year degree). To run

12000
10000 -
8000

6000 -

4000

Number of students

2000 -
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a drug counter (“quay thudc”) the individual may hold a
diploma of pharmacy or equivalent (less than 3 years of
education).

Over the past decades, Vietnam has successfully over-
come the shortage of health professionals, including
undergraduate pharmacists, by encouraging a greater
intake of students enrolling in tertiary education in medi-
cine and pharmacy [65]. Apart from establishing new
health sciences universities and colleges, private universi-
ties such as Duy Tan University (in Danang city), Nguyen
Tat Thanh University (in Ho Chi Minh City), and Tay
Do University (in Cantho city) have also started phar-
macy training programs. As a result, the annual number
of pharmacy undergraduates increased eight-fold over a
10 year period (10,716 enrolled students and 4425 grad-
uating pharmacists in 2017 compared to 1630 enrolled
students and 590 graduating pharmacists in 2006) (Fig. 3)
[70].

Amidst this increase in the training of pharmacists,
there is little evidence however that AMR has been
included as a core part of the curriculum.

During the first phase of the NAPCA, senior pharma-
cists and doctors who have expertise on rational drug/
antibiotic use in clinical settings from national hospi-
tals, and leading pharmacy and medical universities were
invited to join a panel to develop a national manual on
antibiotic use, a manual on clinical microbiology test-
ing techniques, and several guidelines on infection con-
trol. These manuals and guidelines were used in short
courses on AMR for practicing doctors and pharmacists
at national and provincial hospitals. The courses were
intended to improve the participants’ understanding

2006 2007 2008 2009 2010

— Student intake

2011

2012 2013 2014 2015 2016 2017

Years

= e e Graduated

Fig. 3 Number of annual intake and graduation from tertiary pharmacy training programs in Vietnam between 2006 and 2017 [62]
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about antibiotic management, microbiology testing,
infectious control, and practical software for antibiotic
use management and for WHONET (a free software
developed by the WHO to assist management and anal-
ysis of microbiology laboratory data) [69, 79]. There are
greater training opportunities available for doctors and
pharmacists at national and provincial hospitals than for
those from district and lower level health facilities. Inter-
viewees noted the need for more training on AMR topics
for doctor, pharmacist and other health professionals at
the district and lower levels.

Medications and technologies

To accomplish the NAPCA objectives, the MOH has
issued and proposed several policies for regulating the
antimicrobial supply chain and pharmacy practices. The
first Law on Pharmacy, issued in 2005, authorises anti-
biotic dispensing only with a prescription [38]. A formal
GPP guideline was first released by the MOH in 2007
[54] and revisited in 2011 [44] and in 2018 [43]. Decree
176/2013/ND-CP, issued in 2013, recommended financial
penalties for administrative violations against medical
laws, with a warning or a fine of between VND200,000
(US$9) to VND500,000 (1/S$22) for dispensing of certain
prescription drugs (as determined by the MOH) without
a prescription [41]. In practice, despite the existence of
these laws and regulations, antibiotics can still be bought
and sold freely in almost all retail pharmacies throughout
the country [22, 23, 80, 81]. The substantial prevalence
of unregistered drug outlets in Vietnam poses another
significant challenge in the sale of antibiotics without a
prescription and proper diagnosis [82, 83]. Scant enforce-
ment has led to low compliance with these policies.

In 2016, the MOH issued an important technical guide-
line on AMS for hospitals at all levels. Decision 772/QD-
BYT required every hospital to establish a formal AMS
team to oversee monitoring antibiotic use in the hospital
and promoting rational use. Despite this guidance, stud-
ies reported an increase in the use of second-line antibi-
otics, as well as their over-use, at national level hospitals
[84, 85]. The degree of correlation between the MOH
guidelines and the local hospital empirical guidelines
about antibiotic use is low. A patient population in which
local guidelines for antibiotic use is particularly discrep-
ant is children under 2 months having a viral illness, in
which antibiotic use is common [24]. An increase in the
use of colistin, the second-line for MDR gram-negative
infections, saw 62.1% of patients prescribed with colistin
given without microbiology testing to establish resist-
ance to other antibiotics. These patients were not offered
the recommended loading dose of colistin and were fre-
quently given a low maintenance dose. Kidney function
was also not monitored, despite its recommendation
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for patients taking colistin [25]. A study among patients
using mechanical ventilation noted that antibiotics were
often prescribed for post-intubation, even those with-
out infections [26]. Another study at a national hospital
showed a high level of carbapenem use—continuously
increasing from 1385 Defined Daily Dose (DDD) per 100
patient-days in 2012 to 2475 DDD per 100 patient-days in
2016 [27].

At the provincial level, reports showed non-compliance
with the required dosage and microbiology testing results
in the use of many antibiotics. On average, three quar-
ters of antibiotics prescribed (73% of the original regi-
mens and 71% of alternative regimens) complied with the
MOH guideline. However, 79% of antibiotics were used
outside the range of recommended dosage range, across
all classes of antibiotics [28].

A review of international and local evidence on anti-
biotic use and AMR during the period of 1990 to 2012
showed that half of all drugs consumed in Vietnam were
locally produced. Antibiotics accounted for more than
half of those drugs—including 70% of drugs used in agri-
culture [10]. However, Vietnam is still not capable of
producing raw medicinal materials for many drugs and
has relied heavily on China (51%) and India (18%) for
their manufacture. One study showed [71] that in the
Vietnamese pharmaceutical market, popular low-cost
pharmaceuticals were mainly offered by local manufac-
turers, while the market of high-value specialised drugs
were dominated by foreign companies. Using cheap
and substandard antibiotics may lead to reduced treat-
ment efficacy, longer hospital stays, and increased risks
of AMR [69]. A study on pharmacy customers’ drug use
behaviours in Ho Chi Minh City (HCMC) conveyed that
imported drugs were preferred to locally-manufactured
drugs because of the belief that the former are always of
better quality [29]. Annually, the state drug quality con-
trol system run by the MOH Drug Control Administra-
tion has checked 35,000 batches of drugs, on average, for
quality. This helped to decrease the rate of unqualified
drugs [30]. Violations of the standards have been penal-
ised in accordance with the Pharmacy Law, together with
additional penalties such as the cancellation of operating
licenses, the suspension of importation permits, and hav-
ing the drug license withdrawn from violating companies
[30]. Despite this, the quality of antibiotics available in
the market has still not been well-controlled.

Service delivery

Since 2013, the MOH has encouraged each hospital
from national to district level to establish its own Drug
and Treatment Council. These bodies have important
regulatory roles, such as enforcing management and
use of drugs within the hospital, composing the list of
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available drugs, identifying and analysing problems
related to drug use, developing and implementing clinical
treatment guidelines, monitoring and reporting adverse
drug reactions and treatment errors inside the hospi-
tal and to National Drug Information and ADR Center,
and disseminating and managing drug information [45].
In 2016, the MOH issued guidance on antibiotic use in
hospitals. This regulation required that hospitals at every
level establish an AMS team. Team membership included
members of the Drug and Treatment Council. These
teams took charge of monitoring antibiotic use within
the hospitals, implementing interventions to encourage
appropriate use of antibiotics, and reporting the quantity
of antibiotics used and antimicrobial resistance levels at
the institutional level [64]. Three years after introducing
this guidance, only half of hospitals from national to dis-
trict levels in Vietnam had formed an AMS team accord-
ing to participant interviews. According to interviewees,
common reasons for not having this team are the short-
ages in human resource at both higher- and lower-level
hospitals.

Appropriate antibiotic use has been a longstanding
challenge in Vietnamese health facilities. The literature
has presented two approaches to decision-making about
antibiotic use that are commonly followed by doctors in
Vietnamese hospitals: (a) experience-based (i.e., based
upon the historical practice of doctors and their col-
leagues), and (b) guideline-based approaches (following
local or national guidelines). Experience-based decision-
making has typically been employed when doctors had
not established the disease etiology and were waiting for
results from microbiological tests. A study among pneu-
monia patients admitted to the ICU department of a
provincial general hospital reported that more than half
of patients had to switch from the initial empirical anti-
biotic choice to other antibiotics after obtaining a posi-
tive microbiological test result. Selection of appropriate
treatment remained a challenge for clinicians even when
a diagnosis was reached, since the patients’ microbiologi-
cal testing results and clinical symptoms were not always
concordant [31]. Another study about initial antimicro-
bial selection conducted at a national level hospital found
that just 30.1% patients were prescribed antibiotics in
compliance with local guidance [24]. Lower adherence
with guidelines was also seen in pediatric patients under
2 months with mild pneumonia.

A small number of Vietnamese hospitals have taken
proactive steps in introducing AMS to implement the
NAPCA in their facilities. In HCMC, the largest city
in Vietnam, the Department of Health (DOH) devel-
oped a city Action Plan on AMR prevention based on
the NAPCA [72]. Up to 2017, this city had developed
a database of 3399 approved treatment regimens that
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applied to all specialties and facilities [72]. An anti-
biotic guideline was developed based upon data on
microbiological isolates collected within the city hospi-
tals. The approach offers a positive example for other
settings.

One example of successful implementation of AMS
policies was Nhan Dan Gia Dinh hospital, in Ho Chi
Minh City. Real-time supervision of appropriate pre-
scriptions has also been introduced to Nhi Dong I hos-
pital, and computer monitoring has been implemented
to require an appropriate “antibiotic indication” before
antibiotics can be dispensed at Thu Duc hospital. The
HCMC DOH reported it was planning to conduct
ongoing inspection and monitoring of pharmacies in
dispensing practices for prescribed medicines. Hence
it has piloted a “clinical microbiology” model of care—
which involves developing local expertise in antibiotic
guidance. It is also drafting campaigns for strengthen-
ing the awareness of AMS among health professionals
and the community.

Cho Ray Hospital, a national-level hospital located
in HCMC, has also established its own AMS program,
which includes antibiotic use monitoring and especially
for surgical patients in which prophylactic antibiotics
are frequently inappropriately given [32, 73]. The hos-
pital’s guidance on antibiotic use has been updated fre-
quently, with internal training for healthcare staff based
upon these guidelines. Compliance with these guidelines
increased by approximately 15% in 2017 compared to
that in 2015 [32].

In Hanoi, the National Hospital of Tropical Diseases
established an Antimicrobial Resistance Surveillance
team to monitor doctors’ prescribing of antibiotics using
the hospital management database and patients’ records
[74]. The hospital also prepared a guideline on antibiotic
use, updated the its diagnostic and treatment guidelines,
and applied the classification of antibiotic use in the hos-
pital database. It has also carried out a national research
study on antibiotic resistance and cooperated with mass
media to produce a television show entitled “The correct
use of antibiotics” A private hospital, Saint Paul Hospital,
has also been monitoring pre-operative antibiotic proph-
ylaxis, organizing training to increase health workers’
awareness on the use of narrow-spectrum antibiotics,
limiting inappropriate combinations of antibiotics dur-
ing initial treatment, and switching patients from intra-
venous to oral antibiotics once clinical stability has been
established [75]. Nonetheless, inappropriate antibiotic
use persists in hospitals, notwithstanding various efforts
to alter the practice through AMS strategies. Interview-
ees identified a shortage of human resources and funding
as pervasive factors contributing to this practice, both at
higher- and lower-level hospitals.
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Health financing

The average annual medical expenditure per capita in
Vietnam has increased steadily, from US$9.9 in 2005 to
US$22.5 in 2010, to US$34.5 in 2014 [66] and US$180.7
in 2019 [86]. Government reimbursements for medi-
cines have always occupied the largest proportions of this
cost, ranging from 48.7 to 61.0% among examination and
treatment services covered by the national health insur-
ance scheme. Drug costs remain a large part of the total
expenditure for medical services [76]. In 2010, hospitals
spent 58% of their routine expenditure on medicines [87].
Expenditure on antibiotics comprised one third of total
drug costs [77].

Perverse incentives exist that may drive inappropriate
antibiotic use. Prescribing antibiotics can bring incen-
tives to individual prescribers, in the forms of financial
commissions, funding to attend conferences, gifts, and
positive feedback from patients. Interviewees indicated
that clinics and hospitals may also receive funding for
infrastructure upgrading, and hospitals may receive com-
missions from their drug sales [10]. Private pharmacies
also rely upon antibiotic sales for their financial viability
creating incentives for overuse that are not conducive to
AMS [88].

Information

Several channels for health information associated with
AMR prevention have been set. In late 2012, 16 large
national and provincial hospitals across Vietnam part-
nered with the Oxford University Clinical Research
Unit (OUCRU) and Linkdping University in the Viet-
nam Resistance (VINARES) project, aimed at develop-
ing the country’s capacity to deal with AMR including
establishment of a national reference lab and surveillance
network [33]. A Clinically Oriented antimicrobial Resist-
ance surveillance Network (ACORN) was also piloted in
Vietnam and is now being scaled up to other hospitals
to provide hospitals with more useful data for clinical
decision-making on AMR [89]. Hospitals were equipped
with resources from international donors to establish
their own AMS programmes. This included monthly
data reporting about antibiotic consumption, infection
control surveillance, and testing of local susceptibility of
bacterial pathogen. These reports were reviewed by pro-
gramme experts, with feedback given to the hospitals.
Hospitals were also offered data about their performance
relative to other hospitals, to motivate quality improve-
ment [33].

As one part of the NAPCA, an AMR surveillance sys-
tem, inherited from the VINARES project (2012-2013),
extracting data from project hospitals was established
and operated during the period of 2013 to 2016 [34].
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Hospital laboratories were also asked to collect data as
indicated in the surveillance protocol and submitted
monthly to MSA for analysis. To support this system,
the MOH issued Circular 33/2016/TT-BYT, which reg-
ulated the activities of hospitals’ microbiology laborato-
ries and mandated the use of WHONET to report AMR
to the central government’s MSA [46]. International
organisations have also played a role in local AMS.
The US CDC and PATH Vietnam have supported the
MOH in improving the protocol for above mentioned
AMR surveillance, as an interviewee reported. Follow-
ing the protocol, the MSA and its partners have helped
to standardise the information collected about AMR
from the 16 hospitals’ laboratories. This has helped to
determine where local technical support was needed.
Technical consultation has also been provided to hospi-
tals to identify issues that could be improved by under-
taking small-scale interventions. For example, a local
AMS program was introduced in Hue Central Hospital
according to one interview participant. Furthermore, a
strategy to prevent carbapenem-resistant Enterobacte-
riaceae (CRE) has been initiated at the HCMC Medi-
cal and Pharmacy University Hospital. However, an
interviewee reported that this AMR surveillance sys-
tem experienced delays in data submission from several
hospitals to the MOH. Some hospitals did not find the
feedback resulted in benefits to them.

Nationally, health promotion has been an important
strategy for encouraging appropriate consumer behav-
iours [69]. A communication plan for AMR prevention is
issued annually and its objectives are customised for each
period. The WHO also initiated an annual World Anti-
biotic Awareness Week campaign that aims to increase
awareness of global AMR and to encourage best prac-
tices among the general public, health workers and pol-
icy makers to avoid the further emergence and spread
of AMR [12]. This has included talk shows on national
television addressing antibiotic use and AMR. The web-
site includes a link for healthcare workers and members
of the community to sign a commitment on safe and
appropriate use of antibiotics. The national Ministry has
also produced leaflets, posters, and banners with slogans
such as “No action today, no cure tomorrow” (Khong
hanh déng hom nay, ngay mai khong thuéc chita), “Only
dispensing antibiotics with doctors’ prescription” (Ban
thudc khéng sinh phai c6 don cua y, béc sy). Local AMR
prevention campaigns have also been held annually in
the provinces of Hanoi, HCMC, and Vinh Phuc prov-
ince. These have included local and international part-
ners including the WHO, the UN Food and Agriculture
Organization, OUCRU, CDC, PATH, British Embassy,
French Embassy, Belgium Embassy and other relevant
ministries.
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Discussion

Vietnam is one among 11 countries in the Western Pacific
region that has developed a National Action Plan for
AMR [90], however, major challenges, such as the lim-
ited cooperation between national management bodies, a
shortage of human resources at all health system levels,
and a low degree of agreement between the national and
the hospital treatment guidelines remain.

National consensus, but barriers to local implementation
remain

AMS is an important component of the Vietnam
NAPCA, which became compulsory in hospitals in Viet-
nam since the issue of Decision 772/QD-BYT in 2013
(Decision 772) [64]. Though the mid-term review of the
NAPCA in 2017 reported some positive effects of the
AMS programs—with a reduction in the prevalence of
AMR at some national hospitals and in other large hos-
pitals in Hanoi and HCMC [90]. This positive finding is
similar to that what is achieved in other countries when
AMS programmes were introduced [13, 91]. However,
inappropriate antibiotic use persists in hospitals, despite
AMS guidelines, due to a range of factors: limited aware-
ness and education among healthcare providers, patient
and family pressure for antibiotics, easy over-the-counter
access to antibiotics, resource constraints hindering diag-
nostics, regulatory and enforcement gaps, cultural influ-
ences, financial incentives, lack of local resistance data,
inconsistent guideline enforcement, and rural-urban
healthcare disparities. These factors collectively contrib-
ute to the continued inappropriate use of antibiotics in
the Vietnamese healthcare system.

However, 3 years after the introduction of the Deci-
sion 772, only 50% of hospitals had established the AMS
teams, according to an interviewed MSA official. This
number was lower than it was in the US, where 71% of
hospital had AMS programs in 2014 [92] and in China
where 95% hospitals had AMS programs [93]. Despite
the fact that the AMS guidelines introduced in Decision
772 applied to all hospitals, localised guidelines with pri-
oritised activities for each specific level of the health sys-
tem, especially in lower level facilities, are not available.
In general, most NAPCA activities have occurred in large
cities and in large hospitals with relatively fewer actions
taken place in district or community facilities. Treatment
guidelines for infections for which antibiotics are fre-
quently used have been developed for all health facilities
in Vietnam. Hospitals have been advised to customise the
guidelines according to their clinical context, although
limited local data is often a barrier to this occurring [94].
As a result, the differences between AMS Ministry of
Health guidelines and local empirical guidelines can be

Page 10 of 14

attributed to various factors, such as regional variations
in disease prevalence and resistance patterns, dispari-
ties in resource availability, adaptation to local antibiotic
resistance patterns, the influence of healthcare profes-
sionals’ clinical experience, logistical considerations, and
the impact of local regulations and legal requirements.
To address these disparities, healthcare institutions
should regularly update their guidelines, incorporating
the latest evidence and local epidemiological data, with
the involvement of a multidisciplinary team to ensure
evidence-based guidelines that align with both local con-
text and broader national or international recommenda-
tions whenever possible.

Hence, national consensus guidelines for provincial
and district hospitals should be a priority given the high
proportion of community dwellers being treated at these
primary care levels. It would be a major barrier for the
validity, reliability, and consistency of the national AMR
data if hospitals were to collect data without a uniform
system.

Limited surveillance hinders progress

AMR surveillance has been shown to play an important
role in many developed countries [95]. Vietnam adapted
this approach to its own AMR surveillance system. The
established core platform for data reporting, adapted
from the VINARES project, has helped policy-makers to
bridge the policy-action gaps that is present in many low-
and middle-income countries (LMICs) [96]. Lower level
surveillance is also an important area for the NAPCA to
address because having surveillance only at the high level
may overestimate AMR, since it is taken within the ter-
tiary settings, including ICUs where second line antibiot-
ics are used very frequently. If guidelines are based upon
these results, a biasing of reporting towards tertiary facil-
ities may also lead to inappropriate use of second-line
antibiotics in lower-level facilities. If a comprehensive
surveillance system from both lower and higher level of
the healthcare system can be developed, the Vietnamese
government will be able to improve the AMR policies.
Vietnam is also not yet a contributor to the WHO Global
Antimicrobial Resistance Surveillance System (GLASS),
despite being a member since 2015 [97].

Human resources required to drive improvement

Human resource constraints remain an important bar-
rier to implementation of AMS [98]. The shortage is
experienced in the national management agency leading
to inconsistent coordination and supervision in facilitat-
ing the NAPCA activities, and in the hospitals leading
to limited implementation of AMS programs. The pro-
vision of training on AMR to doctors, pharmacists and
other health care professionals who play critical roles in
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antimicrobial prescription and dispensation has been
identified as an important strategy in combatting AMR
[91, 99, 100]. Many hospitals in Vietnam have provided
training on AMR and antibiotic management in combi-
nation. Policies that enable ongoing supervision are criti-
cal to improvements in appropriate antibiotic use [32].

For any AMS team, a (clinical) pharmacist plays a vital
role [99]. The steady increase in the number of pharmacy
graduates opens opportunities to reinforcing AMS in
both hospital and community settings [101-103]. How-
ever, specific training regarding appropriate dispensing
and AMR is still lacking for many graduates. It however
can potentially create competitive pressure for sales,
which may drive excess antibiotic use in the private sec-
tor. Because the criteria required to open a pharmaceuti-
cal salespoint are relatively easy to achieve, and there is a
plethora of places to purchase antibiotics retail, the drug
market is highly competitive. In turn, these pharmacies
are driven to make a greater number of sales to remain
economically viable.

Importance of health literacy and community engagement
While numerous efforts have been undertaken to
enhance community-level awareness and prevent AMR,
the persistently limited knowledge within the community
regarding the proper use of antibiotics remains a signifi-
cant component of the AMR challenge [29, 94, 104—106].

The ineffectiveness of AMR health promotion cam-
paigns in Vietnam can be attributed to limited informa-
tion accessibility, cultural and linguistic barriers, varying
health literacy levels, inadequate resources, persistent
antibiotic misuse, a lack of sustainable strategies, insuf-
ficient monitoring and evaluation, and the complexity of
the AMR message, requiring tailored and simplified com-
munication approaches.

In addition to lack of health literacy regarding AMR.
This discrepancy persists knowledge and behaviour of
patients mainly due to patients enjoy affordable and con-
venient access to pharmaceutical care via self-medication
practice and pharmacists benefit from selling antibiotics
and other health supplements [10]. Relatively small fines
for violations of selling antibiotics without a prescription
and financial incentives for antibiotic use from pharma-
ceutical companies encourages sellers to keep dispensing
antibiotics inappropriately. This ecosystem of perceived
mutual benefit reinforces current inappropriate prac-
tices. The importance of having AMR programmes in the
community or primary care setting that are aligned with
hospital programmes should be acknowledged [107]. In
addition to strict policy changes in regards to access to
antibiotic, improved continuous education for the public
and community pharmacists and pharmacy attendants is
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an essential prerequisite to enhance the sustainability of
AMR programmes [108].

Recommendations for future action

Vietnam is continuing with the current NAPCA for
the period 2022-2023, with a new national plan cur-
rently under development. We suggest actions for the
next period, including a deep review of what has been
achieved by the NACAP to date by independent bodies.
This will include monitoring its outcome indicators and
evaluating the past effectiveness of the plan. Vietnam
can also draw upon the experience internationally. Col-
laboration between Vietnam and other countries is likely
to contribute to future success. Key stakeholders will
include international governments, academia, faith-based
and non-governmental organizations [109], as well as cli-
nicians and patients. A range of different options should
be developed to help guide the new national action plan.
As these plans are developed, the MOH should ensure
that its programs are evaluated using rigorous study
designs and that study results are made widely available.
Strategies that address the health system drivers of inap-
propriate behaviours will be essential, since inappropri-
ate use largely stems from dysfunction within parts of the
health system [33].

Study strengths and limitations

To our knowledge this is the first study that synthe-
sized evidence about the implementation of the NAPCA
in Vietnam. The study evaluates the successes of the
NAPCA in understanding the local situation, in devel-
oping and implementing the plan. It draws upon a wide
range of sources, including local policies, respondent
interviews and national strategy documents. Neverthe-
less, a potential limitation of our approach is the use of
non-peer-reviewed documents, such as workshop pres-
entations, in which the evidence may not be robust.
Another weakness is a possible omission of local initia-
tives that have not yet been reported or published.

Conclusions

The 6-year implementation of the Vietnam NAPCA has
taught several valuable lessons about AMS in Vietnam.
These lessons will help to guide Vietnam as it develops its
next national plan. Scale-up of AMS must play a central
role in antibiotic management in hospitals at all levels,
as well as promotion of community AMS programs to
reduce AMR in Vietnam and in the region.
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