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Summary

Antimicrobial resistance (AMR) poses a multifaceted threat to the human, animal, and environment sectors. In
response, China has formulated a series of policies since the 2000s. Thus far, there has been no comprehensive
assessment of these policy documents. This study aims to review the content of AMR policy documents at the na-
tional level using a governance framework covering three areas: Policy Design; Implementation Tools; and Monitoring
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and Evaluation. We identified 44 AMR documents from 2003 to 2022 sourced from government agency websites. Our
findings have revealed noticeable discrepancies across the three governance areas. The Policy Design and Monitoring
and Evaluation areas should be strengthened, particularly in the domains of ‘Coordination’, ‘Accountability’,
‘Sustainability’, and ‘Effectiveness’. From a ‘One Health’ perspective, the environment sector has received less
attention compared to the human and animal sectors. Effectively addressing these challenges requires a stronger
commitment and widespread support from diverse stakeholders.
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Introduction
Antimicrobial resistance (AMR), particularly antibiotic
resistance, has emerged as one of the greatest contem-
porary public health problems. In 2019, 4.95 million
deaths were associated with AMR, including 1.27
million deaths considered to be attributable to AMR.!
AMR is driven by antimicrobial use.” It is estimated
that global antimicrobial consumption increased by 66%
between 2000 and 2015.° However, a large portion of
this consumption is considered to be irresponsible’
involving practices such as unnecessary use, irrational
dosing, and inappropriate treatment durations. The
irresponsible use of antimicrobials is present in both
human health and extends to animal agriculture, for
example, as growth promotors.®” Additionally, wide-
spread access to antimicrobials leads to increased
amounts of antibiotic residues entering the environ-
ment. These residues can encourage the emergence of
AMR genes in environmental bacteria, potentially
transferring to both commensal and pathogenic bacteria
in humans and animals.®®

In response to the complex threat posed by AMR, the
World Health Organization (WHO) called in 2015 for
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governments to make political commitments, beginning
with the development of individual, ‘One Health’
approach-based National Action Plans (NAP) on AMR,
guided by the Global Action Plan (GAP). To date, 120 of
194 WHO member states, including China, have
developed NAPs."

In China, between 2011 and 2018, the compound
annual growth rate of total antimicrobial consumption
in hospitals was 4%."" Bacterial resistance to commonly
used antibiotics is still on the rise."? For example, from
2005 to 2023, the rate of carbapenem-resistant Acineto-
bacter baumannii increased from 39% to 74%." The
Chinese government has demonstrated its determina-
tion to combat AMR, actively developing policies and
steering actions to implement AMR governance since
the 2000s. However, previous research shows that
issuing policies alone is not indicative of robust sur-
veillance or optimized antimicrobial use, not to mention
comprehensive governance,”* even if such efforts do
reflect the political will and constitute an important step
towards mitigating AMR.

The evaluation of AMR policy contents is thus a clear
and pressing priority. Most existing assessments have
focused exclusively on the content and implementation
of NAPs, in individual countries,”'® specific regions,”
or worldwide.”*" A number of these studies adopted


Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:qiangs@sdu.edu.cn
http://crossmark.crossref.org/dialog/?doi=10.1016/j.lanwpc.2024.101111&domain=pdf
https://doi.org/10.1016/j.lanwpc.2024.101111
https://doi.org/10.1016/j.lanwpc.2024.101111
https://doi.org/10.1016/j.lanwpc.2024.101111
http://www.thelancet.com

Health Policy

Anderson’s governance framework”on AMR, analyzing
NAPs in terms of Policy Design, Implementation Tools,
and Monitoring and Evaluation areas.''* Furthermore,
there has been research focusing on specific topics, such
as ‘Transparency’ and ‘Accountability’,”’ or solely on
human health." In China, some recent studies have had
a narrower focus on the implementation of antimicro-
bial stewardship (AMS) efforts in the human sector,
including surveys in hospitals and assessments of policy
documents (including the NAPs) and other related
materials.”??* While the NAP serves as a programmatic
policy document guiding the national and local strate-
gies and actions, it is also crucial to consider the role of
other AMR policy documents for a more comprehensive
understanding of the policy approaches taken to address
AMR in a country.

To our knowledge, a comprehensive review of AMR
policy documents across human, animal and environ-
ment sectors in China is still lacking. The goal of this
study is, therefore, to use an AMR governance frame-
work to assess all AMR policy documents at the national
level, including but not limited to the NAPs from a ‘One
Health’ perspective, in order to inform policymakers in
identifying priorities and designing concrete strategies
to tackle AMR.

Methods

We searched public-facing government agency websites
for official policy documents (including laws, regula-
tions, guidelines, announcements, etc.) from 2003 to
2022 and assessed identified documents using an AMR
governance framework.”

Conceptual framework

AMR presents a multifaceted challenge characterized
by its dynamic nature, and AMR governance is a pro-
cess that constantly requires improvement and
adjustment. Anderson’s framework® aligns with this
requirement, conceptualizing a cyclical process
encompassing 18 domains in three key governance
areas (Policy Design, Implementation Tools, and Moni-
toring and Evaluation). In adapting this framework to
the Chinese context, our study made slight modifica-
tions by merging the domains of ‘Antimicrobial stew-
ardship’ and ‘Medicine regulation’ into a new domain,
‘Optimizing antimicrobial usage’, due to partial over-
lap. Additionally, we introduced a new domain called
‘International collaboration’. The final framework
comprised three overarching areas and a total of 18
domains (Fig. 1).

Document search and selection criteria

Documents written in Mandarin Chinese were collected
in parallel by two authors (DY, WM) until the end of
January 2023. This was achieved by searching docu-
ments from a wide range of government agency

websites (including the National Health Commission
(NHC), the Ministry of Agriculture and Rural Affairs,
the National Medical Products Administration, the
Ministry of Ecology and Environment, the National
Healthcare Security Administration, the Ministry of
Education, the Ministry of Finance, the National
Development and Reform Commission, and the Min-
istry of Science and Technology). We searched for
documents containing ‘antibiotics’, ‘antimicrobial
agents’, ‘antimicrobials’, ‘antibiotic resistance’, or
‘AMR’ in either the title or the text. Furthermore, we
searched for potentially relevant additional policy doc-
uments referenced in the retrieved documents and
other publications. All included policy documents were
those i) officially issued by national government orga-
nizations, possessing unique document numbers, and
ii) where the sole or primary focus of the policy docu-
ments was AMR. These criteria applied irrespective of
whether they focused on specific domains or took an
overarching approach. We, therefore, did not include
policy documents that, for instance, mentioned AMR
but were primarily focused on general aspects of hos-
pital quality management or management of pharma-
ceuticals. No date restrictions were set in the above
searches.

Data management and analysis

Data extracted from identified documents were orga-
nized into an Excel spreadsheet featuring one row per
record. The extracted data consisted of the date of pub-
lication, unique document number, title, Chinese title,
and lead issuer. First, we coded all documents by indi-
cating their relevance to sectors such as human, animal,
and environment or across two or three of these sectors.
Second, we disaggregated the policy content of each
identified document and coded it according to the 18
domains. Additionally, we assessed the extent to which
each of the 18 domains was covered by either NAP or
non-NAP documents to identify specific deficiencies.
The process was led by two authors (DY, WM), and any
queries regarding content disaggregation were dis-
cussed extensively among the co-authors until a
consensus was reached.

Results
The findings are presented in two sections: 1) summary
of search results and 2) assessment of policy contents.

Summary of search results

The search strategy identified 81 potentially relevant
documents. Following an initial review, one document
was excluded because it was not government-issued.
The full texts of 80 documents were carefully exam-
ined, resulting in the exclusion of a further 36 docu-
ments due to their lack of a specific focus on AMR. This
left a total of 44 documents for analysis (Fig. 2).
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Fig. 1: Antimicrobial resistance governance framework with 3 areas and 18 domains. AMR = Antimicrobial resistance.

Table 1 provides an overview of the 44 documents
identified spanning from 2003 to 2022 (further infor-
mation is listed in the Appendix). Of these, 61% (27/44)
exclusively focus on human health. Among these hu-
man health documents, 63% (18/27) relate to improve
antimicrobial use, with mainly targeting secondary and
tertiary hospitals and one directed at retail pharmacies.
Thirty percent (13/44) of the documents are dedicated to
addressing animal health concerns. Many of these

documents primarily aim to improve veterinary prac-
tices and surveillance. Examples of such efforts include
detailed regulations that prohibit the use of lome-
floxacin, pefloxacin, ofloxacin, and norfloxacin in food
animals,” and the ban on colistin sulfate premix as a
growth promoter.”® There is only one document related
to the environment sector, specifically addressing anti-
biotic residues. Additionally, one document pertains to
both human and animal sectors, with the objective of
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Fig. 2: Flow diagram summary of inclusion process.
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No. Year Document number Policy Sectors
1 2003 (2003) No. 286 Carrying out Publicity Activities to Strengthen the Supervision of Antimicrobials and Promote Rational Use Human
2 2003 (2003) No. 289 Strengthening the Supervision of Antimicrobials Sales in Retail Pharmacies and Promoting Rational Use Human
3 2004 (2004) No. 285 Guideline on Clinical Use of Antimicrobials (2004) Human
4 2005 (2005) No. 176 Establishing Surveillance Networks on Clinical Use of Antimicrobials and Bacterial Resistance Human
5 2006 No. 48 Administrative Measures for Hospital-acquired Infections Human
6 2006 (2006) No. 133 Further Improving Surveillance on Clinical Use of Antimicrobials and Bacterial Resistance Human
7 2008 (2008) No. 48 Further Improving Clinical Use of Antimicrobials (2008) Human
8 2008 (2008) No. 130 Strengthening Control of Nosocomial Infections by Multi-Drug Resistant Bacteria Human
9 2008 (2008) No. 22 Surveillance Plan for Antimicrobial Resistance from Animal Origin (2008) Animal
10 2009 (2009) No. 38 Further Improving Clinical Use of Antimicrobials (2009) Human
11 2009 (2009) No. 10 Surveillance Plan for Antimicrobial Resistance from Animal Origin (2009) Animal
12 2009 (2009) No. 80 Implementing Special Inspection on Generation and Disposal of Hazardous Waste such as Antibiotic Residue Environment
13 2010 (2010) No. 111 National Joint Remediation Plan on Antimicrobial Management Human&Animal
14 2011 (2011) No. 56 National Special Campaign on Clinical Use of Antimicrobials (2011) Human
15 2012 (2012) No. 32 National Special Campaign on Clinical Use of Antimicrobials (2012) Human
16 2012 No. 84 Administrative Measures for the Clinical Use of Antimicrobials Human
17 2012 (2012) No. 72 Strengthening Surveillance on Clinical Use of Antimicrobials and Bacterial Resistance Human
18 2012 (2012) No. 731 National Training Program on Clinical Use of Antimicrobials for Healthcare professionals Human
19 2013 (2013) No. 37 National Special Campaign on Clinical Use of Antimicrobials (2013) Human
20 2014 (2014) No. 300 Further Implementation of National Special Campaign on Clinical Use of Antimicrobials Human
21 2015 (2015) No. 6 National Five-Year Action Plan on Comprehensive Management of Veterinary Drugs (Antimicrobials) (2015-2019) Animal
22 2015 (2015) No. 42 Further Improving Clinical Use of Antimicrobials and Surveillance on Antimicrobial Resistance (2015) Human
23 2015 (2015) No. 43 Guideline on Clinical Use of Antimicrobials (2015) Human
24 2015 No. 2292 Ministry of Agriculture Announcement No. 2292 Prohibition of Four Antibiotics in Food Animals Animal
25 2016 No. 2428 Ministry of Agriculture Announcement No. 2428 Prohibition of Colistin sulfate premix as a growth promoter Animal
26 2016 (2016) No. 43 National Action Plan on Antimicrobial Resistance (2016-2020) One Health
27 2017 (2016) No. 1281 Enhancing the diagnosis and treatment capabilities of bacterial and fungal infections in secondary and tertiary Human
comprehensive hospitals
28 2017 (2017) No. 15 Establishment of Expert Committee on Clinical Use of Antimicrobials and Evaluation of Antimicrobial Resistance Human
29 2017 (2017) No. 10 Further Implementation of National Action Plan on Antimicrobial Resistance (2017) Human
30 2017 (2017) No. 22 National Action Plan on Antimicrobial Resistance from Animal Origin (2017-2020) Animal
31 2018 (2018) No. 5 Surveillance Plan for Antimicrobial Resistance from Animal Origin (2018) Animal
32 2018 (2018) No. 13 Work Program for Reduction of Veterinary Antimicrobial use (2018-2021) Animal
33 2018 (2018) No. 9 Further Implementation of National Action Plan on Antimicrobial Resistance (2018) Human
34 2018 (2018) No. 822 Expert Consensus on Clinical Practice of Carbapenem Antibiotics and Tigecycline Human
35 2019 (2019) No. 11 Surveillance Plan for Antimicrobial Resistance from Animal Origin (2019) Animal
36 2019 (2019) No. 12 Further Implementation of National Action Plan on Antimicrobial Resistance (2019) Human
37 2020 (2020) No. 8 Veterinary Drug Residue Monitoring Plan for Animals and Animal Products and Surveillance Plan for Antimicrobial Animal
Resistance from Animal Origin (2020)
38 2020 (2020) No. 601 Surveillance on Clinical Use of Antimicrobials and Bacterial Resistance in Children Human
39 2020 (2020) No. 8 Further Implementation of National Action Plan on Antimicrobial Resistance (2020) Human
40 2021 (2021) No. 7 Veterinary Drug Residue Monitoring Plan for Animals and Animal Products and Surveillance Plan for Antimicrobial Animal
Resistance from Animal Origin (2021)
41 2021 (2021) No. 73 Further Strengthening Clinical Use of Antimicrobials and Curbing Bacterial Resistance (2021) Human
42 2021 (2021) No. 31 National Action Plan on Reduction of Veterinary Antimicrobial Use (2021-2025) Animal
43 2022 (2022) No. 2 Veterinary Drug Residue Monitoring Plan for Livestock and Livestock Products and Surveillance Plan for Antimicrobial Animal
Resistance from Animal Origin (2022)
44 2022 (2022) No. 185 National Action Plan on Antimicrobial Resistance (2022-2025) One Health
Table 1: List of AMR policy documents in China.

strengthening the management of various links such as ~ Assessment of policy contents

production, distribution, and use of antimicrobials. Using the AMR governance framework, all included
Lastly, there are two documents that adopt a ‘One  policy documents were analyzed across three gover-
Health’ perspective, and these are the two versions of  nance areas and 18 domains (Fig. 3). The Implementa-
the NAP (2016-2020 and 2022-2025). tion Tools area exhibited the highest frequency of
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Fig. 3: Frequency on governance domains of 44 documents. AMR, Antimicrobial resistance.

mentions, with four domains being the most frequently
discussed. Notably, ‘Optimizing antimicrobial use’ and
‘Surveillance’ stand out, referenced in 27 and 23 docu-
ments, respectively. Following closely are ‘Public
awareness’ and ‘Education’. In contrast, domains with
relatively lower frequencies of mentions are found in
the Policy Design and Monitoring and Evaluation areas,
including ‘Reporting’, ‘Coordination’, ‘Transparency’,
and ‘International collaboration’.

Policy Design
The Policy Design area focuses on addressing general
and procedural aspects to ensure the effective imple-
mentation of these measures. The assessment of this
area comprises seven domains: ‘Strategic vision’, ‘Co-
ordination’, ‘Participation’, ‘Accountability’, ‘Trans-
parency’, ‘Sustainability’, and ‘Equity’ (Table 2).
‘Strategic vision’ entails the presence of well-defined
goals and objectives to effectively guide interventions.
The objectives in the two versions of the NAP for AMR
are largely modelled on the GAP, encompassing all GAP
objectives to varying degrees. The NAPs place greater
emphasis on optimizing antimicrobial use, featuring
three related objectives, while giving less attention to
evidence-based research and sustainable investment.
Compared to the first NAP, the updated NAP introduces
more measurable and quantifiable objectives and out-
lines an overarching goal aimed at reducing the preva-
lence of AMR or its growth rate (Fig. 4).
‘Coordination’, ‘Participation’, and ‘Accountability’
are fundamental components in establishing a
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governance mechanism. In China, this mechanism is
maintained by the NHC, the central coordinating and
leading ministry, but there is no multisectoral coordi-
nating committee in place. The development of the
NAPs involves relevant competent authorities, with each
ministry assigned specific subject matters, as detailed in
the NAPs.**** However, it remains unclear to what
extent these ministries actively participate in the devel-
opment process. Furthermore, uncertainty exists about
the involvement of other stakeholders. The text of the
NAPs does not specify any nominated responsible in-
dividuals within each ministry, nor does it outline any
consequences for failing to meet the objectives set forth
by the NAPs within the designated timeframe.

“Transparency’ can empower various stakeholders,
especially those in professional organizations, industry,
and academia, by keeping them informed and encour-
aging them to generate knowledge and translate it into
practice. Policy documents, AMR surveillance data, and
progress reports for selected years are publicly available.
However, there is no policy recommendation that
funding allocations and antimicrobial use data should
be openly and readily accessible.

Regarding ‘Sustainability’, three key elements are
necessary: a consensus agreement among all relevant
ministries, the allocation of resources and dedicated
budgets for specific activities, and the establishment of a
technical advisory group to provide ongoing support for
AMR containment.”” While the technical advisory group
was established for human health in 2017, the other
two requirements have not been fulfilled.


http://www.thelancet.com

Health Policy

No. Domains NAP (2016-2020)/NAP (2022-2025) Non-NAP documents Deficiencies/Missing parts

1 Strategic vision Objectives increase from six (first NAP) to NA No mention of situational analysis.

nine (second NAP) and become more

specific and measurable, such as: the

appropriateness rate of antibiotic

prescription as an intervention target is set

to 75% for the first time, and the target rate

for dispensing veterinary antibiotics with a

prescription is increased from 50% to 80%.

2 Participation All related governmental stakeholders NA None of the documents mention the

engage, especially the NHC, the MARA, and involvement of non-governmental

the MEE, across One Health. stakeholders, such as medical and veterinary
professions, universities and research
institutions, food and pharmaceutical
industries, wholesale and retail distributors,
and the general population.

3 Coordination The NHC is in charge. Provincial and NA Without an intersectoral committee.

municipal level sectors benchmark national-
level authorities to carry out their work.

4 Accountability The NHC is mainly accountable to the Human sector—Designating the head of No mention of consequences if targets are

government. All ministries have specific local health authorities”” and healthcare not achieved.
measures they are responsible for. institutions”® to be responsible for

antimicrobial clinical use within a region or

institution.

5 Transparency Progress reports to be published timely. The CARSS is established by the NHC for Funding plans and annual reports after 2018
information sharing regarding AMR trends, are unavailable in the human sector.
pathogen, and strain distribution of selected
hospitals. (http://www.carss.cn/sys/Htmls/
dist/index.html#/).

6 Sustainability The MoF are assigned for allocating funds A technical advisory group, the EC for Budget plans and resource allocations are

and strengthens fund management and Human, is set up for human health sector.” missing.
supervision in the old NAP (2016-2020).
7 Equity Emphasize adhering to the Administrative Special attention to vulnerable groups such

NAP, National Action Plan. NHC, National Health Commission. MARA, Ministry of Agriculture and Rural Affairs. MEE, Ministry of Ecology and Environment. CARSS, China Antimicrobial Resistance
Surveillance System. MoF, Ministry of Finance. EC for Human, Expert Committee on Clinical Use of Antimicrobials and Evaluation of Antimicrobial Resistance.

Measures for the Clinical Use of
Antimicrobials,*® and the Guideline on Clinical
Use of Antimicrobials (2015)*"

woman.*

as children, the elderly, and pregnant

Table 2: Analysis of governance area—Policy design.

‘Equity’ requires responsible use and equal access to
essential antimicrobials. Several regulations have been
introduced to optimize the judicious use of antimicro-
bials. Each secondary and tertiary hospital is mandated
to have an Antimicrobial Stewardship Working Group
to ensure compliance with these regulations among
health professionals. Furthermore, targeted initiatives
have been launched to improve antimicrobial use
among vulnerable populations, such as the elderly and
children.

Implementation Tools
The Implementation Tools area predominantly centers
around various interventions, encompassing seven do-
mains: ‘Surveillance’, ‘Optimizing antimicrobial usage’,
‘Infection prevention and control’, ‘Education’, ‘Public
awareness’, ‘Research and development of novel prod-
ucts’, and ‘International collaboration’ (Table 3).
‘Surveillance’ systems were established across the
human and animal sectors in 2005 and 2008,*
respectively, supported by laboratory capacity. In the

human sector, surveillance sites have been set up in
selected secondary and tertiary sentinel hospitals across
all provinces. These sites collect samples from both in-
patients and outpatients to monitor resistant organisms
and levels of antimicrobial use. In the animal sector,
surveillance aims to monitor consumption and priority
resistant organisms isolated from selected farms, as well
as the presence of antimicrobial residues in chicken,
cattle, sheep, pigs, and their products. However, there is
no surveillance plan for the environment sector.
Meanwhile, ensuring standardized and reliable labora-
tory practices is a crucial aspect of surveillance. Both
NAPs state the establishment of national reference lab-
oratories and biological specimen banks. They also
emphasize the establishment of standardized and
quality-assured systems and protocols for antimicrobial
susceptibility testing to provide technical support for
AMR surveillance.

The promotion of ‘Optimizing antimicrobial usage’
can be achieved through AMS, which consist of a co-
ordinated set of interventions within healthcare
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GAP

No. 1 Improve awareness and understanding
of AMR through effective communication,
education, and training

NAP (2016-2020)

No. 6 To train medical staff, veterinarians, animal producers; to
educate students in primary and secondary schools; to set up an annual
antibiotic awareness week

NAP (2022-2025)

No. 3 To implement 80% and 60% of accuracy rate of awareness and
behavior among residents and 100% education of students in primary
and secondary schools

No. 4 To Train medical staff and veterinarians to achieve 80%
accuracy rate of knowledge rate

No. 2 Strengthen the knowledge and evidence
base through surveillance and research

No. 3 To optimize surveillance; to set up AMR reference laboratories
and bacterial strain banks; to establish an evaluation system for AMC
and AMR in both the healthcare and animal husbandry sectors

No. 7 To keep scaling up monitoring networks; to improve the
evaluation system

No. 9 To establish a clinical antimicrobial susceptibility standard system
tailored to actual situation

No. 3 Reduce the incidence of infection through
effective sanitation, hygiene, and infection
prevention measures

No. 1 To keep falling the incidence of infection in medical institutions
and community-acquired infection

No. 4 Optimize AMU in human and animal
health

No. 2 To achieve 100% dispensing of AMs with prescription in retail
pharmacies and 50% dispensing of veterinary AMs with prescription

No. 4 To establish ASP in secondary and above hospitals to control the
growth rate of AMR from human origin

No. 5 To gradually discontinue veterinary AMs as growth promoter to
control the growth rate of AMR from animal origin

No. 6 To achieve 100% dispensing of AMs with prescription in retail
pharmacies and 80% dispensing of veterinary AMs with prescription

No. 5 To achieve 75% appropriate antibiotic prescriptions in secondary
and above hospitals

NO. 5 Develop the economic case for
sustainable investment, and increase investment

No. 1 To launch 1-2 new antibacterial agents and 5-10 new diagnostic

No. 8 To launch 1-3 new antibacterial agents and 5-10 new diagnostic

in new medicines, diagnostic tools, vaccines, techniques.
and other interventions

techniques

No. 2 To reduce the prevalence of AMR or its growth rate

Fig. 4: Comparison of objectives in the NAPs of China with those in the GAP. GAP, Global Action Plan, NAP, National Action Plan,
AMR, Antimicrobial resistance, AMC, Antimicrobial consumption, AMU, Antimicrobial use, AMs, Antimicrobials, ASP, Antimicrobial stewardship

program.

institutions. First, the Antimicrobial Classification List
(ACL) stipulates prescription privileges for different
categories of antimicrobials based on the professional
qualifications of doctors. Second, the Post Review of
Antimicrobial Prescription (PRAP) mandates regular re-
views of antibiotic prescriptions in all healthcare facil-
ities, with the results used to determine performance
incentives. Violations of regulations could lead to the
revocation of a doctor’s right to prescribe antimicrobials.
Third, specific indicators are used to influence pre-
scribing behaviors. Lastly, it is stipulated that antibiotic
dispensing at community pharmacies must require
prescriptions. In the animal sector, efforts are being
made to improve the use of veterinary antimicrobials,
such as reducing the use of antimicrobial combinations,
gradually reducing the variety (in terms of antibiotic
classes) and quantity of antimicrobials used as growth
promoters, and putting in place a system to trace vet-
erinary antimicrobial use.

‘Infection prevention and control’ (IPC) programs
across human, animal and environment sectors are
identified as a top priority in the new NAP, guided by
the principle of prioritizing prevention. Notably, the
government has previously introduced the Administra-
tive Measures for Hospital-Acquired Infections* and the
Strengthening  Control of Nosocomial Infections of
Multi-drug Resistant Bacteria* in 2006 and 2008, both
targeting healthcare facilities. In 2016, a policy aimed at

www.thelancet.com Vol 48 July, 2024

enhancing the diagnosis and treatment capabilities of
bacterial and fungal infections was issued, targeting
secondary and tertiary comprehensive hospitals.*

‘Education’ and ‘Public awareness’ are both essential
to providing adequate information to effectively imple-
ment AMR strategies. Regular training programs have
been established for professionals working in the fields
of human and animal health to enhance their knowl-
edge and address AMR. In 2012, the Ministry of Health
(MoH) conducted a national program for continuing
education training targeting professionals in secondary
and tertiary public hospitals.” Additionally, various
models are employed by health authorities at national,
regional, and local levels, as well as universities, to
enhance knowledge and awareness. For instance, the
annual World AMR Awareness Week campaign held
every November is widely promoted through mass
media.”*

‘Research and development of novel products’ and
‘International collaboration’ are domains that are only
discussed in the NAPs. There have been no subsequent
strategies or accompanying documents to follow up on
these matters.

Monitoring and Evaluation

The Monitoring and Evaluation area is essential for
gauging the effectiveness, efficiency, and impact of
initiatives, as well as for making informed decisions
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and control

strengthened.

Drinking water, sanitation, and personal
hygiene to be strengthened to reduce
community-acquired infections.

IPC of environmental pollution by
antimicrobials to be strengthened.

Human and animal vaccination programs to
be strengthened.

spread of antimicrobial-resistant organisms in various healthcare institutions.*’

The Strengthening Control of Nosocomial Infection of Multi-drug Resistant Bacteria
mainly highlights prevention and control of multidrug-resistant bacteria through
improvement in hand hygiene, isolation measures, aseptic technique operating
procedures, and environmental sanitation.*’

Enhancing the diagnosis and treatment capabilities of bacterial and fungal infections in
secondary and tertiary comprehensive hospitals aims to support the achievement of
objectives in the NAP, including strengthening the construction of the diagnosis and
treatment system, enhancing the allocation of personnel through training, and
implementing a multidisciplinary diagnosis and treatment model.*’

No. Domains NAP (2016-2020)/NAP (2022-2025) Non-NAP documents Deficiencies/Missing parts
1 Surveillance Surveillance to cover tertiary, secondary Human sector—Since 2005, a national surveillance system for resistant organisms Surveillance on private healthcare
public hospitals and PHCs. and antimicrobial use has been set up in 107 hospitals.>* In 2012, a significant facilities, and environmental
Surveillance data from clinical settings and expansion was made, including 1349 hospitals, and introducing new monitoring surveillance are unavailable.
livestock farming should be connected to indicators.>® In 2020, antimicrobial use surveillance systems targeting children were
maximize the value of monitoring results. expanded at all secondary and tertiary hospitals with pediatric clinics. Furthermore,
67 children’s hospitals were selected to report additional AMR data covering 31
provinces across the country.””
Standardized reference laboratories and Animal sector—National surveillance for resistant organisms has been established No mention of laboratory capacity
biobanks to be set up. since 2008 and was extended to antimicrobial residues monitoring in food supported by regular external
products in 2018.>° quality assessments.
2 Optimizing Human sector- national guidelines were Human sector—Action 1: ACL divided antimicrobials into three categories, 1) Non- No mention of rapid diagnostic
antimicrobial usage recommended to be followed, such as: the restricted antibiotics could be prescribed by physicians, 2) Restricted antibiotics tools in any settings.
Guideline on Clinical Use of Antimicrobials should be prescribed by physicians with intermediate or senior professional titles, and
(2004 and 2015), the National Essential 3) Special grade antibiotics should be prescribed by physicians with a senior
Medicines List. professional title with the consent of a multidisciplinary expert consultation, are not
allowed to be used in ambulatory care, and require biological samples to be taken
before use; and medications such as carbapenems and tigecycline adopted a special
file management, more stricter, requiring to record any information during
treatment. Action 2: PRAP was performed monthly in each secondary and tertiary
public hospitals. 25% of physicians with the right to prescribe antibiotics were
selected randomly. Each physician had no less than 50 prescriptions to be evaluated.
The hospital publicizes the review results and incorporates them into the
performance evaluation. Action 3: Indicators, the number of types of antibacterial
drugs equipped in the hospital, the rate of antimicrobial prescriptions in emergency,
outpatient, and inpatient departments, drug utilization index (DUI), the rate of
submission of microbiological test samples, the timing of antimicrobial use for
prophylactic purposes of surgical patients.
Animal sector- Administrative Regulations Animal sector—Action 1: The production, sale and use of four antibiotics No mention of corresponding
and guidelines of veterinary antimicrobial (lomefloxacin, pefloxacin, ofloxacin, norfloxacin) were prohibited for food animals.” incentives or penalties to enforce
usage to be formulated. Withdrawal plan of Action 2: Colistin sulfate premix was prohibited as a growth promoter.”® Action 3: the action plan.
antimicrobials as feed additives for growth The Administrative measures on veterinary antimicrobials and Veterinary antimicrobial
promotion was implemented. classification list have been drafted during this period, soliciting the input of
stakeholders.
PHCs and private healthcare
facilities are excluded.
3 Infection prevention IPC in healthcare institutions to be The Administrative Measures for Hospital-Acquired Infections is developed to curb the No mention of guidelines for IPC

across animal and environmental
health.

No mention of any financial and
non-financial incentives or
penalties for IPC policies.

(Table 3 continues on next page)
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No. Domains

NAP (2016-2020)/NAP (2022-2025)

Non-NAP documents

Deficiencies/Missing parts

(Continued from previous page)

4 Education

5 Public awareness

6 Research and
development of novel
products

7 International

collaboration

AMR and antimicrobial use are incorporated
in syllabuses of students in medical fields,
including physicians, dentists, nurses,
pharmacists, and veterinarians.

Healthcare and veterinary professionals from
diverse institutions are required to engage in
continuous education programs, which
include on-the-job training updates,
workshops, and examinations. This is
essential to broaden knowledge and
maintain efforts to effectively implement
guidelines.

Combination of online and offline ways to
raise awareness, including distribution of
posters, billboards, public transport signs in
print media, and dissemination of
information in press conference, websites
and social media platforms through videos
and pictures, particularly in World AMR
Awareness Week every November.

Public communication program targets
various audiences, such as residents in
urban/rural area, school children, farmers,
and livestock keepers.

The research and development of novel
antimicrobials, diagnostics, vaccines, and
alternative treatments based on the study of
molecular epidemiology and bacterial
resistance mechanism across human, animal
and environment sectors are to be
supported.

Participation in development of
international standards and guideline,
prevention strategies, personnel training.
Partnership with other countries for
surveillance, sharing relevant resistance
surveillance results with the international
community

Providing support to other countries and
regions in need to carry out AMR
governance activities.

A two-year educational program* was conducted nationwide, concerning clinical use
of antimicrobials in healthcare institutions. The training was performed in 31
provinces after compilation of training materials and organization of national teacher
training. Targeted audiences are physicians, pharmacists, nurses, administrator of
infection department from secondary and tertiary public hospitals, with a total of
20,000 professionals. Subsequently, daily small-scale training is carried out in various
healthcare institutions.

The measures in non-NAP policy are similar with those in NAPs, which aims to
promote the importance of responsible use of antibiotic to the public, and to
enhance societal awareness and involvement in addressing the challenges posed by
antibiotic misuse and inappropriate usage.

NA

NA

No mention of educational

activity on veterinary practitioners.

No mention of sustainable
executive plan, and whether the
design conception of public
awareness campaigns considers
behavioral sciences, social science,
and psychology.

Dedicated budget for innovation
was unavailable.

No data shared with GLASS.

PHCs, primary healthcare centers. ACL, Antimicrobial Classification List. RAP, Review of Antimicrobial Prescription. IPC, Infection prevention and control. GLASS, WHO Global Antimicrobial Resistance Surveillance system. AMR, Antimicrobial

resistance.

Table 3: Analysis of governance area—lmplementation tools.
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regarding policy refinement. This area comprises four
domains: ‘Reporting’, ‘Feedback mechanisms’, ‘Effec-
tiveness’, and ‘AMR research’ (Table 4).

‘Reporting’ is conducted annually in both human
and animal sectors. Progress reports in the human
sector present surveillance findings on antimicrobial
use and the incidence of resistant organisms. In
contrast, reports in the animal sector only mention the
use of veterinary antimicrobials and use sales volume to
represent usage quantity. The updated NAP mentions
the timely publication of progress reports but lacks
specifics regarding frequency and relevant content.

‘Feedback mechanisms’ involves collecting informa-
tion to guide future actions. For instance, an alert
mechanism for antimicrobial practice in healthcare fa-
cilities has been set up since 2008.* This could guide
prescribing behaviors by selecting antimicrobial regi-
mens based on the surveillance findings of the bacterial
resistance prevalence within a region.

‘Effectiveness’ requires the government to measure
the impact of various AMR interventions and specific

policies. A document issued in 2018 called for an
evaluation of the administration of clinical antimicrobial
use in hospitals, but no document or report informing
the assessment results is available. The updated NAP
suggests conducting process monitoring and outcome
evaluation annually.

‘AMR research’ is instrumental in generating infor-
mation to support AMR governance. The government
has established separate human and animal AMR expert
committees to provide evidence for policy formulation,
implementation, and improvement.

Discussion

In this study, we have comprehensively assessed the
content of 44 AMR policy documents issued by the
Chinese government from 2003 to 2022, using a
governance framework with a ‘One Health’ perspective.
The aim is to gain insights into the various policy con-
tents to inform policymakers in identifying priorities
and designing concrete strategies to tackle AMR. Our
study has revealed noticeable discrepancies across the

No. Domains

NAP (2016-2020)/NAP (2022-2025)

Non-NAP documents

Deficiencies/Missing parts

1 Reporting

2 Feedback
mechanisms

3 Effectiveness

4 AMR research

Progress is to be published.

System to be developed for risk monitoring,
assessment, and early warning of microbial
resistance.

Annual process monitoring and outcome
evaluation to be developed at a national level with
an indicator system.

The Ministry of Science and Technology oversaw
allocating dedicated budgets to support AMR
research by bidding on projects.

“Human sector—Reports from 2016 to 2018*
were released, presenting situational analyses of
antimicrobial use and the incidence of resistant
organisms, expenditure, challenges, and next steps.

*Animal sector—Reports from 2018 to 2020% were
published, presenting the classification, amount
and trend of usage, enabling public access in a
transparent fashion.

An alert mechanism was developed in 2008.“° For
antimicrobials with a resistance rate of more than
30% to the main target bacteria, early warning
information should be notified to medical staff in a
timely manner. If over 40%, empirical medication
should be cautious. If over 50%, it should be
prescribed based on drug susceptibility tests. If over
75%, it should be suspended.

Human sector—The Further Implementation of
National Action Plan on Antimicrobial Resistance
(2018)*” clarified secondary and tertiary public
hospitals were evaluated with various indicators
from the Administrative Measures for the Clinical Use
of Antimicrobials.

Human sector—The EC for Human®® set up to
study the correlation between antimicrobial use
and AMR, the pattern of AMR, infectious disease
spectrum, the economic burden of AMR. All
relevant information and update is presented on its
website (http://www.kangnaiyaopingjiawei.com).
Animal sector—The EC for Animal®’ is to set up to
provide evidence-base for the monitoring of AMR
of animal origin, the spread mechanism of AMR,
and the evaluation of veterinary AMR.

Human sector-Reports (2019-2022) published as
books, not freely available.

Animal sector—no timely update since 2020.

Animal sector-no mention of related feedback
mechanisms.

Human sector-no mention of cost-effectiveness
evaluations.

Animal sector-no mention of effectiveness related
evaluations.

Dedicated budgets were not available in either
human or animal sectors.

ASP, Antimicrobial Stewardship Program. EC for Human, Expert Committee on Clinical Use of Antimicrobials and Evaluation of Antimicrobial Resistance. EC for animal, Expert Committee on Veterinary
Drug Residue and Antimicrobial Resistance Containment. *NB, reports are not policy documents, but they were mentioned here to inform the progress and deficiencies.

Table 4: Analysis of governance area—monitoring and evaluation.
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three governance areas within the governance frame-
work. The measures in the Implementation Tools area are
well-established, with repeated inclusions in policy
documents and subsequent developments over the past
two decades, as seen in ‘Surveillance’ and ‘Optimizing
antimicrobial usage’. However, the Policy Design and
Monitoring and Evaluation areas are still at a rudimen-
tary stage, particularly in the domains of ‘Coordination’,
‘Accountability’, ‘Sustainability’, ‘Research and devel-
opment of novel products’, and ‘Effectiveness’. From a
‘One Health’ perspective, efforts have been invested in
the human and animal sectors, but the environment
sector is largely missing from the policies reviewed, as is
the importance of cross-sectoral collaboration.

The Chinese government started introducing pol-
icies exclusively targeting AMR and/or antimicrobial
use in the 2000s, which was relatively late in global
terms. For example, Sweden has formulated such pol-
icies since the 1980s, along with a ‘One Health’
perspective since 2000.* Similarly, the U.S. and certain
European states established national AMR surveillance
systems in the 1990s.* Furthermore, most policies are
at a strategic level, with few considering operational
plans and monitoring and evaluation plans. Strategic,
operational, and monitoring and evaluation plans are
considered pivotal components of a NAP, as outlined in
the WHO’s A Manual for Developing National Action
Plans, produced in 2016.” Policies identified are pri-
marily strategic plans outlining goals, priorities, and
interventions. However, they lack implementation and
evaluation arrangements such as timetables, budgets,
performance indicators, and data collection methods.
One potential reason for this absence is the disparities
among provinces in China in terms of economic con-
ditions, health resources, and AMR prevalence. These
disparities collectively contribute to the challenge of
establishing a unified national-level implementation and
monitoring plan. Although policies are formulated na-
tionally, refinement, implementation and oversight fall
to health authorities from the 31 provinces (autonomous
regions and municipalities). Another possible reason
could be restricted access to internal documents,
revealing transparency issues in AMR governance.”

Greater efforts are needed in the environment sector.
While the ‘One Health’ approach has been integrated in
the first NAP since 2016, our review revealed a signifi-
cant gap in environment governance compared to the
human and animal sectors. This observation aligns with
previous studies in other countries.”’** There is a ten-
dency to overlook the role of the environment in the
development and spread of AMR,* possibly because the
environment is the most dynamic and complicated
sector of the ‘One Health’ triad with widespread co-
existence of resistant bacteria and antibiotic resistance
genes.” The literature shows no countries have sys-
tematically implemented national environmental
surveillance systems beyond research settings.” China

www.thelancet.com Vol 48 July, 2024

has the capacity to establish sentinel surveillance and
sampling systems, beginning with high-risk environ-
mental settings such as sewage and soil near livestock
farms, fish farms, and hospitals.

Inadequate interagency coordination and account-
ability impede AMR governance progress.** The absence
of a multisectoral coordinating committee exacerbates
the challenge in China. The NHC theoretically co-
ordinates efforts, but it lacks the authority to enforce
assignments across other ministries that are at the same
‘governance level’. Additionally, the documents do not
specify any consequences for unmet objectives within
each ministry, whilst failure to meet key performance
indicators is common in other contexts in China.
Ministries still work in silos, indicating a lack of robust
inter-sectoral collaboration and accountability. This is
corroborated by findings from an earlier qualitative
interview study with individuals who have expertise in
the field and also influence on AMR policies.* There is a
need for a collective political will to simultaneously
harness the surveillance data of AMR and antimicrobial
use and foster greater accountability. Practices from
other countries could serve as valuable role models for
China. In the USA, the government established an
overarching multisectoral group, the Interagency Task
Force for Combating Antibiotic-Resistant Bacteria, in
2014. This task force adopts a ‘One Health’ strategy
involving U.S. Government agencies responsible for
human, animal, and environmental health. It actively
encourages collaboration and communication to tackle
antibiotic resistance across all pertinent sectors.” In
Sweden, a national working group, the Swedish Stra-
tegic Programme Against Antibiotic Resistance
(Strama), was initiated in 1994 to support national ef-
forts of the entities responsible for healthcare. Similar
working groups also exist in the veterinary and food
sectors.”” Strama has contributed to the sustained
reduction of antibiotic use and low bacterial resistance
levels in Sweden.* In addition, the Swedish government
also developed the NAP (2023-2025) and the intersec-
toral coordinating mechanism against AMR to coordi-
nate multisectoral work at the national level.**

Turning plans into actions, a dedicated budget is a
critical first step in ensuring practical and sustainable
implementation efforts. It is, therefore, imperative to
understand how much the actions included will cost,
which actions should be prioritized, and how to allocate
resources to maximize cost-effectiveness before making
funding decisions. Despite this, funding and resource
allocations were seldom alluded to in the identified
policy documents. Considering the conflicting priorities
of the government, it is difficult to earmark funding to
support each initiative at the national and sub-national
levels in such a large country.®® Possibly, surrogate ap-
proaches could be used instead. The WHO Costing and
Budgeting Tool for NAPs on AMR was developed in
2021.* This pragmatic and adaptable tool describes step-

11


http://www.thelancet.com

Health Policy

12

by-step processes to generate detailed costs for the ac-
tivities as well as to cost priority activities that still need
to be funded. Using the tool may help the Chinese
government to improve the appropriateness and extent
of financial support.

Innovation seems to be neglected, as evidenced by its
absence or only cursory mention in policy documents.
This is despite the inclusion of research and develop-
ment of novel products, such as new antibiotics, diag-
nostic techniques, and vaccines, in the list of objectives
in both the NAPs. Given the challenges in developing
new antibiotics, vaccination has gained recognition as
an effective approach to reducing AMR.** While
vaccination is frequently discussed in various NAPs, it is
often absent from strategic objectives or lacks detailed
operational, monitoring and evaluation plans.”
Furthermore, expanding access to and use of point-of-
care tests (such as C-reactive protein and procalcito-
nin), especially in outpatient settings,” could help to
reduce unnecessary antimicrobial use. There are sig-
nificant gaps in initiatives related to these aspects in
China, primarily due to cost increases, as well as labor
and competency requirements.** Even without issues of
funding and manpower, the deployment of these rapid
diagnostic tools also faces obstacles rooted in estab-
lished healthcare practices and habits, which demand
significant changes to the workflows of both clinical and
microbiology departments.®

AMR policies rooted in ‘Optimizing antimicrobial
use’ and ‘Surveillance’ have reduced antimicrobial use
in hospitals and antibiotic prescriptions in ambulatory
care.* Likewise, the policy of colistin withdrawal in the
animal sector also decreased colistin resistance.”” How-
ever, some refinement is still needed. First, primary
healthcare facilities and private pharmacies have been
overlooked. In 2021, it was estimated that 52% of
healthcare visits in China took place in primary health-
care facilities,”" while the majority of interventions were
predominantly conducted within secondary and tertiary
public hospitals. Twenty years since the regulation
against dispensing antibiotics without a prescription
came into effect, the practice persists in community
pharmacies, notably in rural areas and the central and
western provinces.”” Second, a similar situation exists
with surveillance, where current systems are largely
focused on secondary and tertiary care settings rather
than community-based settings. In addition, existing
programs do not include private healthcare facilities. In
2021, the proportion of private healthcare facilities was
48%, accounting for 36% of all outpatient visits.”* Third,
the underuse of antimicrobials should be given the
same weight as overuse and misuse. Delayed diagnosis,
ineffective treatment, or suboptimal antibiotic treatment
can also contribute to AMR,” associated with an
increased burden of morbidity, mortality, and increased
financial costs. A previous study in China found that
66% of patients with a diagnosis of pneumonia received

antibiotic prescriptions,”* lower than the target
‘acceptable range’ (90%-100%) according to European
antibiotic prescribing quality indicators.”” Conversely,
universal access to antibiotics has been estimated to
reduce 75% of pneumonia deaths among children un-
der five across 101 countries.”

Assessment of the Monitoring and Evaluation area
showed limited capacity for enhancing the iterative
process of policy design and implementation, particu-
larly in systematically evaluating effectiveness. Our
findings regarding this area are similar to a systematic
AMR governance analysis of 114 countries, which found
that China’s score in the Monitoring and Evaluation area
ranked 75th, although its overall score ranked 22nd in
the three areas.’ This underscores the challenge, as the
slow progress in AMR containment is partly because of
an inadequate or poor evidence base for the effective-
ness of the myriad policies.”

This is the first study to analyze and assess the contents
of all AMR policies issued by the Chinese government in
the past two decades, using a ‘One Health’ perspective.
While the NAPs provide outlined, general policies, they are
insufficient to reflect all efforts to combat AMR in a
country, especially one as large as China. This study con-
centrates on the NAPs as well as all national policy docu-
ments focused on AMR. We used an AMR structured
governance framework to examine to what extent the key
elements of identified documents fulfil the thematical
requirement at two layers of granularity (three areas and 18
domains). The findings provide an overview of progress
and remaining gaps at a policy level to contain AMR in
China, which not only helps policymakers identify prior-
ities and make further policy iterations but also informs
scholars of potential directions for future research.

However, several limitations need to be acknowl-
edged. First, all policy documents were retrieved from
public resources. It is difficult to access to non-public
internal policies and grey literature, which might un-
derestimate the scientific nature of AMR policy design.
Second, we excluded policy documents that did not have
AMR as their primary focus; it is possible that excluded
documents addressed some of the otherwise weaker-
covered domains, although our initial review of these
excluded documents does not support this hypothesis.
Third, we only assessed policy documents issued at a
national level; it is possible that additional regional-level
policy documents have addressed some of the de-
ficiencies identified here. An important next phase of
research would be evaluating the translation of AMR
policies into practical implementation on the ground,
for instance, within a single province or region.

Conclusion

This study employed a governance framework to analyze
and assess the content of all national AMR policy
documents issued in China from 2003 to 2022, covering
the human, animal, and environment sectors. The
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findings indicate that the development of the Imple-
mentation Tools area is stronger than the Policy Design
and Monitoring and Evaluation areas. To enhance sub-
sequent iterations and ensure effective implementation,
there should be a broader emphasis on integrating the
environment sector guided by the ‘One Health’
approach; creating binding accountability mechanisms
for coordination; formulating operational, monitoring
and evaluation plans; including the allocation of fiscal
budgets; and promoting innovation and research.
Addressing these gaps necessitates stronger commit-
ments to combating AMR and the support of diverse
stakeholders.
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