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Objectives: To determine antimicrobial stewardship (AMS) programme practices in Asian secondary- and ter-
tiary-care hospitals.

Methods: AMS programme team members within 349 hospitals from 10 countries (Cambodia, India, Indonesia,
Japan, Malaysia, Pakistan, the Philippines, Taiwan, Thailand and Vietnam) completed a questionnaire via a web-
based survey link. The survey contained questions as to whether 12 core components deemed essential for AMS
programmes were implemented.

Results: Overall, 47 (13.5%) hospitals fulfilled all core AMS programme components. There was a mean positive
response rate (PRR) of 85.6% for the responding countries in relation to a formal hospital leadership statement of
support for AMS activities, but this was not matched by budgeted financial support for AMS activities (mean PRR
57.1%). Mean PRRs were >80.0% for the core AMS team comprising a physician or other leader responsible for
AMS activities, a pharmacist and infection control and microbiology personnel. Most hospitals had access to a
timely and reliable microbiology service (mean PRR 90.4%). Facility-specific antibiotic treatment guidelines for
common infections (mean PRR 78.7%) were in place more often than pre-authorization and/or prospective audit
and feedback systems (mean PRR 66.5%). In terms of AMS monitoring and reporting, PRRs of monitoring specific
antibiotic use, regularly publishing AMS outcome measures, and the existence of a hospital antibiogram were
75.1%, 64.4% and 77.9%, respectively.

Conclusions: Most hospitals participating in this survey did not have AMS programmes fulfilling the requirements
for gold standard AMS programmes in hospital settings. Urgent action is required to address AMS funding and
resourcing deficits.

© The Author(s) 2022. Published by Oxford University Press on behalf of British Society for Antimicrobial Chemotherapy.
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Introduction

Antimicrobial resistance (AMR) represents a serious threat to glo-
bal public health,* and is a particularly urgent issue in Asia.*?
Low- and middle-income countries are common in Asia and
share a disproportionate burden of AMR.** Misuse and overuse
of onstigt))iotics are driving a high prevalence of AMR in the re-
gion.

Antimicrobial stewardship (AMS) is a coordinated set of inter-
ventions designed to improve the appropriate use of antimicro-
bial agents.’®!! Effective hospital AMS programmes are
essential to reducing the emergence of AMR, and can offset or re-
duce costs while improving patient outcomes.**™*® There is con-
sensus that hospital AMS programmes comprising a core set of
components should be introduced to ensure optimal antibiotic
prescribing. Gold standard AMS programme core components in-
clude hospital administration support, an appropriately trained
AMS team, AMS programme goals and carefully planned inter-
ventions, a structured reporting system and adequate hospital
infrastructure.'®' 119721 Implementation of AMS programmes
has, however, been inconsistent across countries and regions,
and programmes often lack core components, particularly in
low- and middle-income countries.>*?%7* Surveys conducted
in hospitals in Asian countries, including high-income countries
such as Japan, upper middle-income countries such as
Malaysia and Thailand, and low- and middle-income countries
such as India, Indonesia and Pakistan indicate that much work
is required to improve AMS programmes across the region.*?3-3¢
One such survey, conducted in tertiary-care hospitals in central
Thailand, has demonstrated that assessment of core AMS pro-
gramme components can provide a useful gap analysis to help
inform the optimization of AMS programmes.?*

Here, we report the results of a similar survey of core AMS prac-
tices in secondary and tertiary acute-care hospitals within the
Asian region. As part of ongoing efforts to implement successful
AMS programmes in hospitals across Asia, these data will help to
identify gaps in the implementation of components considered
essential for effective hospital AMS programmes, thereby provid-
ing opportunities to improve AMS programmes.

Methods

Survey conduct

The survey targeted secondary and tertiary acute-care hospitals from 10
Asian countries: Cambodia, India, Indonesia, Japan, Malaysia, Pakistan,
Philippines, Taiwan, Thailand and Vietnam. Within each country, we
aimed to select hospitals that best represent local AMS practice across
different regions and states. The following types of centre were excluded:
primary care hospitals, hospitals without an intensive-care unit, ministries
and government offices, public health centres, nursing and home care
facilities.

Selected hospitals were invited to participate in the survey, which was
delivered via a web-based survey link. The survey was to be completed
only by staff involved in the hospital’s AMS programme. Respondents
were encouraged to complete the survey based on a team discussion
led by the head of the AMS programme or infection control team. Only
one completed survey was accepted from each hospital. Responses
were collected from 10 April 2020 to 9 April 2021.

Questionnaire design

A questionnaire (Table S1, available as Supplementary data at JAC online)
was developed by the study steering committee [expert infectious dis-
ease (ID) clinicians and researchers from Asia]. The questionnaire was de-
signed primarily to determine which core components of AMS
programmes are not yet in place and need to be addressed. The survey
was available in English and, at the request of the Japanese investigator,
translated into Japanese.

Elements of hospital AMS programmes relating to hospital leadership
support, AMS programme team membership and training, AMS pro-
gramme interventions, AMS monitoring and reporting, and hospital infra-
structure were subdivided into yes/no questions about 12 core
components (tagged ‘C’) considered essential to characterize an AMS pro-
gramme, and 27 supplementary components (tagged ‘S’) considered to
be additional or optional. These questions were modelled on a consensus
statement on AMS programmes for Asian acute-care hospitals.'® They
are similar to the Transatlantic Taskforce on Antimicrobial Resistance
set of core and supplementary indicators for hospital AMS programmes
(developed by a multidisciplinary expert panel through a modified
Delphi process and consensus meeting),?* and the US CDC checklist for
core elements of hospital AMS programmes.?® Question C12 (pertaining
to accessibility of microbiology services) was deemed inappropriate for
Japan, where reliable microbiology services are generally easily access-
ible, and was therefore not included in the Japanese survey. The steering
committee members also developed an additional set of questions on
challenges faced when implementing AMS programmes for inclusion in
the survey. Possible responses were ‘very much a challenge’, ‘sometimes
achallenge’, ‘not an issue’ or ‘not sure’. Collected data also included gen-
eral hospital characteristics and the background of the personnelfilling in
the survey.

Statistical analysis

Descriptive statistics were reported. Positive response rates (PRRs) were
calculated based on the total number of ‘yes’ or ‘no’ responses to ques-
tions. Blank answer fields or ‘not applicable’ responses were excluded.
Mean PRRs for core AMS elements were calculated for the 10 countries.
Overall and individual country PRRs were also calculated for all core
and supplementary AMS components.

Proportions of hospitals facing challenges were calculated based on
the total number of responses. Blank answer fields were excluded.

Ethics

Apart from Malaysia, ethics committee approval was not required be-
cause the study was non-interventional and did not collect patient
data. In Malaysia, the study required approval by the Medical Research
and Ethics Committee (approved 11 November 2020; reference no.
NMRR-20-1861-55498). As required by the National Medical Research
Register, all Malaysian respondents provided informed consent before
participating in the survey.
No financial incentives were provided for participation.

Results

Surveys were circulated to 561 hospitals within the 10 targeted
countries, and responses were received from a total of 349 hos-
pitals (62.2% response rate; Table S2). Overall, 206 (59.0%) of the
responding hospitals provided tertiary-level care and 157 (45.0%)
were private hospitals (Table 1). Indonesia had the highest pro-
portion of private hospital respondents (41/42, 97.6%), followed
by India (56/95, 58.9%). In contrast, Malaysian respondents were
predominantly from public hospitals (62/66, 93.9%), and

2 of 10


http://academic.oup.com/jacamr/article-lookup/doi/10.1093/jacamr/dlac117#supplementary-data
http://academic.oup.com/jacamr/article-lookup/doi/10.1093/jacamr/dlac117#supplementary-data
http://academic.oup.com/jacamr/article-lookup/doi/10.1093/jacamr/dlac117#supplementary-data

A survey of AMS programmes in Asia

JAR

Table 1. Characteristics of responding hospitals in each surveyed country

Overall
(n

Thailand Vietnam

Taiwan
(n

Philippines

Pakistan
(n

Malaysia
(n

Japan
(n

India Indonesia

(n

Cambodia

Hospital characteristic,

n (%)

=349)

(n=4)

(n=32)

=57)

4)

(n

31)

=66)

16)

(n=42)

=95)

2)

(n

Level of care

141 (41.0)
206 (59.0)

10 (31.3)  2(50.0)
2 (50.0)

24 (42.1)
33(57.9)

0
4 (100.0)

8(25.8)
23 (74.2)

42 (63.6)
24 (36.4)

3(18.8)
13 (81.3)

29 (69.0)
13 (31.0)

24 (25.3)
71 (74.7)

1 (50.0)
1 (50.0)

Secondary
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Type of hospital®
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1 (25.0)
4 (100.0)
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317
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3(75.0)

4 (100.0)
4 (100.0)

25(78.1)
13 (40.6)

31(96.9)
28 (87.5)
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P )
Qe ng
— N mn O
<t N O
M~ O
— N ™M
—_ —_—
o~ inin
N oo n
L2
N < 1 m
~ © ©
—_ —_—
N —~1in oo
N TN m
XL D
& — N
— — -

29 (69.0)

9 (21.4)
37 (88.1)
32 (76.2)

34 (35.8)
30 (31.6)
87 (91.6)
93 (97.9)

2 (100.0)
1 (50.0)

2 (100.0)
2 (100.0)

ID specialist
Epidemiologist
Infection control
Microbiology lab

“May not total 100% due to inclusion of some hospitals in >1 category.

®Includes one semipublic hospital.

Vietnamese respondents were exclusively from public hospitals
(4/4). There were 200 hospitals (57.3%) with >1 ID specialist, in-
cluding >69.0% of hospitals from Cambodia, Indonesia, Japan,
the Philippines, Taiwan, Thailand and Vietnam. ID specialists
were available in 35.8% to 41.9% of hospitals in India, Malaysia
and Pakistan. Most hospitals had microbiology laboratories
(90.8%) and infection control processes (93.7%) in place.

Gaps in AMS programme core components

Overall, 47 of 349 hospitals (13.5%) fulfilled all 12 core AMS pro-
gramme components (Table 2). Taiwan had the most hospitals
fulfilling all core AMS components (17/57, 29.8%), followed by
Malaysia (9/66, 13.6%).

Hospital leadership support for AMS

Despite a mean PRR of 85.6% for the 10 responding countries in
relation to a formal statement of support for AMS activities from
hospital leadership, the mean PRR for budgeted financial support
for AMS activities was 57.1% (Figure 1). Except for Vietnam, dis-
crepancies between proportions of hospitals with a formal state-
ment of support for AMS versus budgeted financial support were
observed in all countries (Table 2). In Cambodia, Japan, Malaysia
and Pakistan, for example, there was a formal statement of sup-
port for AMS in >87.1% of hospitals, but <50.0% of hospitals had
allocated budgeted financial support for AMS activities.

AMS team and ID training

Mean PRRs for the 10 responding countries were >80.0% in terms
of the core AMS team comprising at least a physician or other
leader responsible for AMS activities, a pharmacist and infection
control and microbiology personnel (Figure 1). Countries with a
physician or other leader responsible for AMS activities in
>80.0% of responding hospitals were Cambodia, Indonesia,
Japan, Malaysia, the Philippines, Taiwan and Thailand, with rela-
tively low PRRs occurring in India (53/95, 55.8%) and Pakistan
(19/31, 61.3%) (Table 2). Except for India, Pakistan, Thailand
and Vietnam, >87.5% of responding hospitals in other countries
had pharmacists working on AMS activities. Other staff working
on AMS teams to improve antibiotic use included infection control
staff in >75.0% of hospitals from each country except Cambodia
(50.0%), and microbiology staff in >73.7% of hospitals from each
country (Table 2).

AMS programme interventions

The mean PRR for the 10 responding countries was 66.5% for im-
plementation of pre-authorization and/or prospective audit and
feedback systems (Figure 1). These systems were being used in
>87.5% of hospitals in Japan, Malaysia, the Philippines and
Taiwan (Table 2). The countries with the lowest proportions of re-
sponding hospitals using pre-authorization and/or prospective
audit and feedback systems were Cambodia (0/2, 0%),
Indonesia (18/39, 46.2%), Vietnam (2/4, 50.0%) and India (49/
93, 52.7%).

Facility-specific antibiotic treatment guidelines were available
in 53.1% (Thailand) to 100% (Cambodia, the Philippines,
Vietnam) of responding hospitals (Table 2). The mean PPR for
this core AMS component was 78.7% (Figure 1).
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Hospital leadership support

C1. Does your hospital have a formal statement of support from hospital
leadership that supports AMS activities to improve antibiotic use?

C2. Does your hospital allocate any budgeted financial support for AMS activities
(eg, support for salary, training, strengthening microbiology and IT services)?

C3. Does your hospital have a physician (or other) leader responsible
for AMS activities?

C4. Does your hospital have a pharmacist working on AMS activities?

C5. Do infection control personnel work with physicians or
pharmacists to improve antibiotic use?

C6. Do microbiology personnel work with physicians or pharmacists
to improve antibiotic use?

85.6

571

AMS team

84.2

81.5

-I
=
o

874

AMS program intervention

C7. Do specified antibiotics need preauthorization®* AND/OR is there
prospective audit and feedback** of specified antibiotics?

C8. Does your hospital have facility-specific antibiotic treatment guidelines for
commonly treated infections?

AMS monitoring and reporting
C9. Does your hospital monitor use of specific antibiotics by DOT or DDD?

C10. Does your hospital regularly publish AMR data and outcome measures
associated with AMS?

C11. Is there a hospital antibiogram?

(2]
i
3

-~
o
-~

~
@
-

2
H

~
ey
©

Hospital infrastructure

C12. Does your hospital have an in-house microbiology laboratory or access
to a timely and reliable microbiology service?

90.4

0.0 200 40.0 60.0 80.0 1000

% Responding YES (mean positive
response rate from 10 countries)

Figure 1. Core AMS components and corresponding mean PRR from the 10 surveyed countries. *Specified antibiotics need to be approved by a phys-
ician or pharmacist before dispensing or <48 hours after dispensing. **A physician or pharmacist reviews courses of therapy and provides suggestions
for use of specified antibiotics <48 hours after prescription. DDD, defined daily dose; DOT, days of therapy; IT, information technology.

AMS monitoring and reporting

Monitoring use of specific antibiotics by days of therapy or defined
daily dose occurred in >81.3% of responding hospitals from
Cambodia, Indonesia, Japan, Malaysia and Taiwan (Table 2),
but the lower PRR from other countries led to a mean PRR of
75.1% (Figure 1). Indian hospitals had the lowest PRR in relation
to such antibiotic monitoring (37/88, 42.0%).

The mean PRR for the 10 countries was 64.4% for regular pub-
lishing of AMR data and AMS outcome measures (Figure 1). As
shown in Table 2, this occurred in 93.8% (15/16) of Japanese hos-
pitals and 86.8% (46/53) of Taiwanese hospitals, as well as all re-
sponding hospitals in the Philippines. AMS data and outcome
measures were published regularly in <50% of responding hospi-
tals from Cambodia, India, Pakistan and Vietnam.

Hospital antibiograms were available in >83.3% of responding
hospitals from several countries, including Japan, Thailand and

Taiwan. Pakistan and Vietnam were the only countries in which
antibiograms were available in <50.0% of responding hospitals.

Microbiology services

The mean PRR for the 10 responding countries was 90.4% for ac-
cess to a timely and reliable microbiology service (Figure 1).
Except for Indonesia (71.1% PRR), >80.0% of hospitals from all
countries had an in-house microbiology laboratory or access to
a timely and reliable microbiology service (Table 2).

Gaps in AMS programme supplementary components

Responses to supplementary component questions (Table S3)
showed that 68.0% of AMS leaders and 54.3% of pharmacists
working on AMS activities had specialized ID training.
Guidelines for de-escalation of broad-spectrum antibiotics and
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Knowledge gaps/lack of understanding (n=321)
Inadequate practice (n=318)

Staff concerns (n=321)

Lack of manpower (n=321)

Lack of information technology (n=321)
Lack of funding (n=321)

Staff resistance (n=319)

Lack of resources (n=320)

Lack of administrative support (n=322)
Lack of administrative awareness (n=299)
Lack of hospital policy (n=322)

Lack of national policy (n=321)

Proportion of hospitals reporting sometimes or very much challenging (excluding hospitals with no response)

Figure 2. Challenges faced when implementing hospital AMS programmes.

intravenous-to-oral conversion of antibiotics were available in
49.4% and 54.7% of hospitals, respectively. Among hospitals
with antibiograms, 92.1% had them regularly updated. Rapid
diagnostic testing and selective susceptibility reporting were
used in 72.2% and 85.7% of hospitals with access to reliable
microbiology services, respectively. Many hospitals did not have
[T systems to support the AMS programme: 48.8% had the IT cap-
ability to gather and analyse AMS data, 64.7% used electronic
health records and 56.0% used computerized physician order en-
try. Educational activities on improving antibiotic prescribing
were provided for clinicians and other relevant staff in 77.0% of
hospitals overall. Such educational activities were provided in
>86.4% of hospitals from Japan, Malaysia and Taiwan. Overall,
only 45.7% of hospitals that provided such educational activities
made them mandatory and certified, most commonly in Japan
(76.9%) and Taiwan (84.6%).

AMS programme challenges

Some of the most commonly faced challenges when implement-
ing AMS programmes were related to knowledge gaps and lack of
understanding, and inadequate practice, which were considered
sometimes or very much challenging by 87.2% and 84.6% of re-
sponding hospitals, respectively (Figure 2). Further to this, staff
concerns that AMS strategies, such as antibiotic restriction, may
lead to poor patient outcomes were considered sometimes or
very much challenging by 82.6% of responding hospitals. Staff re-
sistance to AMS programmes was a challenge for >60% of re-
sponding hospitals from all countries except Japan and the
Philippines (Figure S1).

As shown in Figure 2, lack of funding and resources, including
manpower and IT capabilities, were also common barriers to im-
plementing AMS programmes in Asian hospitals. Challenges re-
lated to lack of resources and manpower were considered

sometimes or very much challenging by >60% of responding
hospitals in each of the surveyed countries (Figure S2).

Overall, almost 60% of hospitals indicated that there was a
lack of administrative AMS awareness, and that lack of adminis-
trative support for AMS posed a challenge for the implementation
of hospital AMS programmes (Figure 2).

Discussion

The results of our survey have shown that only 13.5% of 349
secondary- and tertiary-care hospitals surveyed across 10 Asian
countries with wide-ranging economic development levels ful-
filled all 12 AMS programme core components.

In a similar survey of tertiary-care hospitals in central Thailand
that assessed the same AMS programme core components in-
cluded in the current study, 60.0% of 45 surveyed hospitals ful-
filled all 12 core components.?® In our survey, a much lower
proportion of Thai hospitals (12.5%) had implemented all core
AMS programme components. It is possible that, on average,
the tertiary-care hospitals in the central Thailand survey had
more experience with AMS programmes than the hospitals re-
cruited from throughout Thailand in our survey, 31.3% of which
were secondary-care hospitals as opposed to the more advanced
tertiary level of care. Only 59.4% of the 32 Thai hospitals partici-
pating in our survey had a formal statement of AMS support from
hospital leadership; such a statement was available for all hospi-
tals in the central Thailand survey.?®

Ultimately, resource constraints pose a barrier to the imple-
mentation of comprehensive AMS programmes in many Asian
hospitals. Although a high proportion of hospitals participating
in our survey had formal hospital leadership statements to sup-
port AMS, this was not reflected in the level of financial support
for AMS activities. This was the case evenin Japan (a high-income
country), where there was no budgeted financial AMS support in
62.5% of 16 responding hospitals. Unsurprisingly, therefore, lack
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of funding and resources, including adequate manpower, IT and
funding, were commonly identified as posing challenges for AMS
programmes. To help overcome funding gaps, hospital adminis-
trators need to be provided with a credible business case to per-
suade them that funding an AMS programme is beneficial to the
hospital.'®?° It is recommended that programmes start small
and build capacity over time, gradually introducing AMS interven-
tions by hospital unit or ward.*®

Once formal approval and support have been obtained from
hospital administration, an AMS team, ideally including an ID spe-
cialist and a clinical pharmacist (with ID training, if possible), in-
fection control personnel and microbiology personnel, should
be recruited.'® In resource-limited settings, the minimum per-
sonnel for an effective AMS team comprises an interested clin-
ician, a pharmacist and a collaborating microbiologist.*®***?
Overall, responding hospitals generally performed well in terms
of core AMS team members, but some countries fell short in rela-
tion to ID specialists. India, Malaysia and Pakistan were the only
countries in which <50% of responding hospitals employed ID
specialists. A shortage of hospital ID specialists was also identi-
fied in an Asia-Pacific survey by Lee and colleagues.® This survey,
conducted in 2014, included a number of countries from our sur-
vey but, unlike our study, Pakistan (n=0), India (h=1) and
Indonesia (n=2) were not well represented.3 As seen in our sur-
vey, particularly in India and Pakistan—where only 55.8% and
61.3% of hospitals, respectively, had a physician responsible for
AMS, and 42.1% and 61.3% of hospitals, respectively, had a
pharmacist working on AMS—a number of hospitals may strug-
gle to find the personnel to build a highly effective AMS team, par-
ticularly in low- and middle-income countries.*'° Training more
ID physicians and pharmacists would bolster the ability of hospi-
tals to implement effective AMS programmes,®* but, if this is not
feasible, hospitals should work within their available resources to
create the most effective AMS team possible.® A positive step in
India was the recent National Medical Commission advisory for
the establishment of AMS programme committees in all medical
colleges and attached hospitals.

Although most hospitals in the current survey had access to a
timely and reliable microbiology service, up to approximately
20% of these hospitals relied solely on conventional techniques
for pathogen identification and susceptibility testing, and ap-
proximately 15% did not use selective susceptibility reporting.
True diagnostic stewardship prioritizes diagnostics-quided ther-
apy and use of optimal testing methods.?’ Although it is import-
ant to strive towards strengthening laboratory capacity to deliver
technologically advanced testing, optimal testing methods are
unavailable in many settings.>” Cost is therefore likely to remain
prohibitive for true diagnostic stewardship in many Asian hospi-
tals, particularly in low- and middle-income countries.*?*® For ex-
ample, selective antimicrobial susceptibility reporting would also
be beneficial but it requires the specialized expertise of a clinical
microbiologist and could be difficult to implement in many Asian
hospitals.™”

All hospital AMS programmes should include some form of
prospective audit and/or formulary restriction to curb prescribing
behaviours that promote AMR.*® The relatively low mean PRR of
66.5% for the responding countries in our survey suggests a
wide gap in relation to these core interventions. This was of par-
ticular concern for hospitals in Cambodia, Indonesia, Vietnam

and India. Results from the survey by Lee et al. also indicate
that such interventions were not always implemented in Asia-
Pacific hospitals.® Formulary restriction and pre-authorization is
likely to be less labour-intensive than prospective audit and feed-
back, and can be implemented on a small scale by evaluating
antibiotic usage patterns and resistance trends.'® Interventions
targeted at a single antibiotic agent or class thought to be mis-
used may be more practical rather than wide-ranging formulary
restriction in many resource-limited Asian hospitals.!?397
However, prospective audit and feedback is inherently better sui-
ted to the prescribing culture in Asian countries, where physicians
tend to practice social bedside medicine and like to be personally
involved in patient care.*®

Facility-specific guidelines for infections commonly treated in
hospitals can be adapted from pre-existing national or inter-
national guidelines, and compared with other core AMS interven-
tions, require a relatively small amount of manpower and funding
to develop.>*® Encouragingly, facility-specific quidelines for anti-
biotic therapy of common infections were generally in place, with
a mean PRR of 78.7% for our surveyed countries. Similarly, three
quarters of respondents in the Asia-Pacific survey by Lee et al. re-
ported having such guidelines in their institutions.’

In relation to the core components for AMS monitoring and re-
porting, publication of AMR data and AMS outcome measures
was the widest gap in our survey. Regular reporting of AMS per-
formance to prescribers and other stakeholders may encourage
administrative support for AMS programmes, reduce prescriber
resistance to AMS and assuage concerns that AMS strategies
could lead to poor patient outcomes,*®?**? all of which were
common challenges for AMS programmes in our surveyed hospi-
tals. Monitoring the use of specific antimicrobial agents and pro-
vision of hospital antibiograms are integral for effective AMS
monitoring and reporting. India had the lowest PRR in relation
to monitoring specific antibiotic use, followed by Vietnam and
Pakistan. In line with this observation, tracking and reporting of
antibiotic use and outcomes have previously been identified as
particularly neglected core components of AMS programmes in
Pakistani hospitals, and should therefore be prioritized.?32 In
our survey, the absence of hospital antibiograms was also of par-
ticular concern in Pakistan, as antibiograms were available in
<50% of responding hospitals. Antibiograms are important tools
for quiding empiric antibiotic therapy,**** and should therefore
also be highlighted as a priority area for Pakistani and other
Asian hospitals.

One of the limitations of our study is the very small number of
respondents from certain countries: Cambodia (n=2), the
Philippines (n=4) and Vietnam (n=4). Responses from hospitals
in these countries may not be representative of each country
overall. Whereas the survey response rate for hospitals in the
Philippines was low (33%), the small numbers of hospitals partici-
pating in the survey from Cambodia and Vietnam were a conse-
quence of limited survey distribution networks in these countries
rather than poor response rates (100% in both countries). In
many countries, distribution of the survey during the COVID-19
pandemic may have contributed to low survey response rates,
which could potentially have been improved with a less compre-
hensive, user-friendly survey (i.e. exclusion of supplementary
component questions) translated into the languages of each par-
ticipating country for ease of comprehension.
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As well as being potentially susceptible to nonresponse bias,
particularly in countries with response rates <60% (Indiq,
Indonesia, Philippines, Taiwan), our results may have been influ-
enced by reliance on data reported by staff involved in the hos-
pital AMS programmes. No pilot testing was performed to
validate the survey questions.

In addition to differences in AMS programmes between coun-
tries, there are also large differences between facilities within
countries.*> Another potential limitation of our study pertains
to potential over-representation of relatively well-resourced ter-
tiary hospitals, which may have been AMS centres of excellence
within their countries. This may have contributed to some unex-
pectedly high rates of implementation of core AMS programme
components relative to country income status. Furthermore,
over half of the responding hospitals from Cambodia, Indig,
Pakistan, the Philippines, Taiwan, Thailand and Vietnam were
medical school-affiliated, which was found to be an independent
factor associated with fulfilment of all core hospital AMS pro-
gramme components in the previous survey of AMS programmes
in central Thailand.”> However, although similar proportions of
Thai hospitals in the central Thailand survey and our survey
were medical school-affiliated (53.3% and 59.4%, respectively),
a relatively low proportion of Thai hospitals had implemented
all core AMS programme components in our survey (12.5% versus
60.0%), suggesting that other factors influenced the fulfilment of
all core AMS programme components.

Another limitation of our study relates to the absence of ques-
tions and data regarding the outcomes of interventions, such as
rates of multidrug-resistant bacterial infection and antimicrobial
consumption and expenditure. Future studies focusing on out-
come data are needed to help to determine which AMS pro-
gramme core elements contribute to the success of AMS
programmes in Asian hospitals.

Conclusion and recommendation

The results of our survey show that gaps in core components of
hospital AMS programmes in a range of Asian countries relate
to lack of funding, failure to implement necessary AMS interven-
tions (prospective audit and/or formulary restriction) and failure
to monitor and report AMS outcomes. Country- and hospital-
specific solutions to funding and resourcing shortfalls are urgent-
ly needed to improve AMS programmes in Asian countries.
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