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This review addresses the escalating challenge posed by antibiotic resistance, highlighting its profound impact on global
public health, including increased mortality rates and healthcare expenditures. The review focuses on the need to adopt the
One Health approach to effectively manage antibiotic usage across human, animal, and environmental domains. Antimicro-
bial stewardship programs (ASPs) are considered as comprehensive strategies that encompass both core and supplementary
initiatives aimed at enhancing prudent antibiotic use. The 2021 “Guidelines on Implementing ASP in Korea” introduced such
strategies, with a strong emphasis on fostering multidisciplinary and collaborative efforts. Furthermore, the “Core Elements
for Implementing ASPs in Korean General Hospitals,” established in 2022, provide a structured framework for ASPs, delin-
eating leadership responsibilities, the composition of interdisciplinary ASP teams, a range of interventions, and continuous
monitoring and reporting mechanisms. In addition, this review examines patient-centric campaigns such as “Speak Up, Get
Smart” and emphasizes the pivotal role of a multidisciplinary approach and international cooperation in addressing the mul-
tifaceted challenges associated with antibiotic resistance.
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INTRODUCTION

Since Alexander Fleming's discovery of penicillin, antibiotics
have been essential in treating bacterial infections such as
pneumonia and strep throat. Initially termed “magic bul-
lets” by Paul Ehrlich owing to their ability to target bacteria
without affecting healthy cells, antibiotics have been widely
used in the mid-20th century. However, misuse and overuse
of antibiotics have contributed to the emergence of antibi-
otic-resistant bacteria, posing a significant threat to public
health. Therefore, responsible management of antibiotics is
crucial for maintaining their efficacy for future generations
[1,2].

ESCALATION OF ANTIBIOTIC RESISTANCE

The continuous use of antibiotics has led to an increase in
antibiotic resistance, which is considered a growing public
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health concern [2]. It is estimated that bacterial antimicrobi-
al resistance (AMR) directly caused 1.27 million deaths glob-
ally in 2019 and contributed to an additional 4.95 million
deaths [2,3]. This issue has substantially escalated in Korea,
as evidenced by recent studies [4,5]. Resistance occurs when
bacteria evolve to withstand antibiotics, thus diminishing
their effectiveness. Although complete eradication of this
resistance may be impossible, its impact can be mitigated
through proper antibiotic use, the development of new an-
tibiotics, and the implementation of antimicrobial steward-
ship programs (ASPs) [1,6,7]. It is also crucial to enhance
infection control measures [2,8].

Addressing this challenge is particularly difficult with the
increase in antibiotic usage [1,2]. The strategies to mitigate
resistance and protect public health are multifaceted. These
include educating healthcare providers and the public, es-
tablishing prescribing guidelines, advocating for prudent
antibiotic use, and encouraging ongoing research [1]. A
concerted effort is warranted to ensure the continued effec-
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tiveness of antibiotics and safeguard public health [1].

IMPACT OF ANTIBIOTIC RESISTANCE

Antibiotic resistance is a serious challenge to global public
health, leading to increased mortality rates and additional
burden on healthcare systems through prolonged treat-
ments and rising costs. This issue has far-reaching impli-
cations, affecting both societal well-being and economic
development [2,8]. If current trends persist, the number of
deaths caused by antibiotic resistance is projected to reach
10 million annually by 2050, surpassing those caused by
cancer [9].

AMR poses a serious threat to global health and econ-
omies. The 2014 O'Neill Review projected a global gross
domestic product decline of 2-3.5% by 2050, with costs
potentially reaching US$ 100 trillion due to AMR [9]. Con-
trarily, the 2017 World Bank report estimated a decline of
1.1-3.8% [10]. The 2018 report of the Organisation for Eco-
nomic Co-operation and Development (OECD) forecasted
2.4 million deaths in Europe, North America, and Australia
from 2015 to 2050, with an annual cost of US$ 3.5 billion
across 33 OECD countries [11]. Sensitivity analysis revealed
that with a 25% and 50% increase in AMR resistance rates,
deaths could increase to 5.7 and 6.1 million, respectively,
from 2020 to 2030, with economic costs escalating to US$
167 billion and US$ 181 billion, respectively. These figures
highlight the urgent need for global action against AMR [12].

In Korea, a study demonstrated the substantial impact
of multidrug-resistant organisms (MDROs) revealing that
bacteremia caused by five types of MDROs affected 7,979
patients, leading to 3,280 deaths [13]. These infections in-
curred substantial losses, amounting to approximately US$
294.5 million, emphasizing the severe clinical and economic
implications of such infections [13].

NEED TO REDUCE UNNECESSARY
ANTIBIOTIC PRESCRIPTIONS

Retrospective analyses of antibiotic prescription data from
US physician offices and emergency departments, aimed at
determining the proportion of unnecessary prescriptions rel-
ative to national guidelines, revealed that nearly one-third of
all antibiotic prescriptions may be unnecessary [14,15]. Simi-
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larly, a cross-sectional 1-day point-prevalence study in Korea
found that 30.6% of all antibiotic prescriptions were inap-
propriate [16]. Another study reported a 14.1% prevalence
of antibiotic prescriptions, of which 27.7% were inappro-
priate. The most frequent indication for such prescriptions
was respiratory tract infection, with cephalosporins being
the most commonly used antibiotics [17].

A review article incorporating data from the USA, Europe,
Australia, and Korea estimated that approximately 20-55%
of all antibiotic prescriptions were inappropriate [18]. These
concerning statistics highlight the urgent need for ASPs to
address the misuse and overuse of antibiotics. Implement-
ing a data-driven, systematic approach is critical for the de-
velopment of evidence-based prescribing guidelines. Easy
access to healthcare and the aging population in Korea
exacerbated the high rates of antibiotic usage, putting the
nation at a high risk for antibiotic misuse and highlighting
the urgent need for effective ASP implementation.

GLOBAL AND NATIONAL ACTION PLAN FOR
AMR

In 2015, the World Health Assembly adopted a global ac-
tion plan on AMR, which outlines five strategic objectives,
including “optimizing the use of antimicrobial medicines
in human and animal health” [8]. The Korean National Ac-
tion Plan for AMR, launched in August 2016, aims to en-
hance public safety by promoting responsible antibiotic use
in human (both in the community and healthcare settings)
and animal domains to avoid overprescription and limit the
spread of AMR [19]. Integral to the global strategy against
AMR, this plan aligns with the Global Action Plan of the
World Health Organization (WHO). The Korean Ministry of
Health and Welfare has introduced two phases of this plan:
the first (2016-2020) and the second (2021-2025) [19,20].
The second phase mainly focuses on encouraging the pru-
dent use of antimicrobials by implementing ASPs in health-
care settings. Guidelines and core elements have been de-
veloped to foster ASPs [21,22]. Preparations are ongoing
to establish an educational system for ASP team members,
create a health insurance reimbursement mechanism for
ASP activities, and expand ASP standards in healthcare ac-
creditation.

Initiated in 2019, the Korea National Antimicrobial Use
Analysis System (KONAS) enables healthcare facilities to

https://doi.org/10.3904/kjim.2023.482


www.kjim.org

Kwon KT and Kim SW. ASPs in Korea

gain insights into their antibiotic usage patterns, including
usage by antibiotic class and application [23]. This system
motivates and facilities the engagement in stewardship ac-
tivities aimed at guiding appropriate use [24]. KONAS na-
tionally monitors the quantitative use of antibiotics by in-
dividual medical facilities and aims to expand participation
through institutional support [23,24].

In addition to quantitative monitoring by KONAS, a con-
sistent qualitative evaluation of antibiotic use is crucial.
Identifying inappropriate antibiotic prescriptions for infec-
tious diseases by monitoring the quality of antibiotic use is
essential for the effective implementation of antibiotic stew-
ardship [18,25].

In addition, maintaining a national-level surveillance pro-
gram, such as the Korean Global Antimicrobial Resistance
Surveillance System (Kor-GLASS), is vital for monitoring the
rates of antibiotic resistance [26)].

WHAT ARE ASPS?

ASPs are comprehensive strategies developed using epide-
miological and pharmacological data and aimed at the ju-
dicious selection, dosing, administration, and monitoring of
antimicrobial agents to alleviate the emergence of drug-re-
sistant pathogens, enhance patient safety, and optimize
therapeutic outcomes while minimizing the risk of adverse
events associated with antimicrobial use [1,7,22]. Central to
these programs is the concept of “antibiotic stewardship,”
which fundamentally focuses on the prudent use of antibi-
otics. The overarching goal is to preserve their effectiveness
over time and minimize the risk of developing antibiotic-re-
sistant bacteria [7,22]. For this purpose, ASPs emphasize ed-
ucating healthcare providers and patients regarding prop-
er antibiotic use, establishing evidence-based prescribing
guidelines, and monitoring antibiotic usage and resistance
patterns [22]. Through these measures, the program iden-
tifies improvement opportunities and interventions to opti-
mize antibiotic usage and reduce the emergence of antibi-
otic resistance [1,7,22].

The effectiveness of ASPs is evaluated using various met-
rics: process measures such as guideline adherence, out-
come measures such as reduced infection rates and resis-
tance patterns, utilization measures that track antimicrobial
use, and financial metrics reflecting cost savings [1,6,21].
Additionally, microbiological measures, quality indicators
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such as patient outcomes and educational metrics that eval-
uate professional training on antimicrobial use are crucial for
evaluating ASP performance [1,6,21]. In Korea and abroad,
these metrics are useful in tailoring and enhancing the pro-
gram'’s effectiveness across diverse healthcare settings.

ANTIMICROBIAL STEWARDSHIP IN KOREA:
A DECADE OF CHANGE AND CHALLENGES

The advancement of ASPs in Korea has faced considerable
challenges, such as limited time, inadequate staffing, and
insufficient financial incentives. These barriers critically hin-
der the effective implementation and operation of these
vital programs.

A comprehensive assessment across 54 Korean hospitals
in 2015 revealed a marked increase in ASP adoption com-
pared with earlier evaluations. Of these hospitals, 50 had
established ASPs, mainly using preauthorization measures
for antibiotic use. Despite this positive trend, there was a
decrease in overall antimicrobial use. A major concern iden-
tified was the limited human resources allocated to these
programs, suggesting a substantial gap in staffing necessary
for an effective operation [27].

In-depth analysis revealed a trend toward the implemen-
tation of restrictive policies for specific antibiotics in Kore-
an hospitals. While a significant majority of such hospitals
(88.1%, 74 out of 84) adopted restrictive measures for cer-
tain antimicrobials, far fewer had adopted interventions for
prolonged inappropriate antimicrobial use (9.5%, 8 out of
84) and strategies for transitioning from parenteral to oral
administration (1.2%, 1 out of 84). These findings highlight
the challenges in advancing ASPs in Korea, including the
aforementioned barriers [28].

A study focused on workforce requirements for effective
ASP operations in eight Korean hospitals identified a need
for approximately 1.20 full-time equivalents per 100 hospital
beds, with a median patient review time of 10-16 minutes.
The primary function within ASPs was to review surgical
prophylactic antibiotic use. [29]. However, most institutions
lacked dedicated ASP personnel and often relied on one
or two infectious disease specialists for program manage-
ment. This highlights the urgent need for national support
to strengthen and expand ASPs throughout Korea [28].

Further corroborating these challenges, another study re-
ported that most Korean hospitals remain dependent on a
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limited group of infectious disease experts to manage their
ASPs. Despite the widespread adoption of restrictive prac-
tices, there is a notable lack of comprehensive interventions
for prolonged inappropriate antimicrobial use and strategies
for transitioning from intravenous to oral antibiotics. These
studies collectively emphasize the persistent issues of insuffi-
cient time, personnel, and financial resources in Korean hos-
pitals, advocating for national-level intervention to improve
the effectiveness of ASPs in Korea [30].

STRATEGIES FOR ASPS IN KOREA

ASPs in Korea include initiatives such as the “Evaluation of
the Appropriate Use of Prophylactic Antibiotics,” which be-
gan in 2007. This initiative aimed to raise awareness regard-
ing the prevention of surgical site infections and encourage
healthcare institutions to improve quality of care. This ap-
proach involves regulating antibiotic use through medical
benefits and has shown reported effectiveness [28,31].

Since 2006, the Korean government has been publicly re-
porting the rate of antibiotic use for acute upper respiratory
tract infections, leading to substantial changes in their us-
age patterns for these conditions [32].

The Korean Society for Antimicrobial Therapy has devel-
oped smartphone applications to facilitate antibiotic pre-
scriptions. These applications are free of charge and serve
as accessible tools for supporting ASPs under such circum-
stances. Efforts are currently ongoing to further promote
and expand the use of these applications [33].

ASPs strive to encourage the correct use of antimicrobi-
als in healthcare settings to address AMR [1]. In 2021, the
“Guidelines on Implementing Antimicrobial Stewardship
Programs in Korea” were introduced for the first time, high-
lighting the effectiveness and strategies of ASPs [22]. The
core strategies include restrictions and prior authorization
for antimicrobial use, prospective audits with feedback, and
specific infection syndrome guidelines [22]. Supplemen-
tal strategies include education, therapy optimization and
transition, dose and therapy rationalization, clinical decision
support systems, and AMR and drug use monitoring [22].
The successful implementation of these strategies requires
a multidisciplinary approach, which involves collaborative
efforts between healthcare providers and ASP teams as well
as ongoing monitoring and evaluation to improve antimi-
crobial use and combat AMR (Table 1) [1,7,22].
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The need for collaboration among academia, public agen-
cies, and the industry is critical for improving the effective-
ness of ASPs and overcoming the challenge of antibiotic
resistance. A collaborative approach is essential for pooling
resources, expertise, and innovative strategies to ensure a
strong and integrated response to this urgent global health
threat. The engagement of all sectors is necessary to ad-
vance and implement successful ASPs, which are key to
preserving the efficacy of antibiotics for future generations
[2,8]. Furthermore, there is an urgent need for the rapid in-
troduction of new antibiotics in Korea to combat emerging
resistance.

CORE ELEMENTS OF ASPS IN KOREA

In 2022, for the first time, the “Core Elements for Imple-
menting Antimicrobial Stewardship Programs in Korean
General Hospitals” were established through a Delphi con-

Table 1. Strategies for ASPs in Korea

Strategy type Specific strategies

Key strategies  Restriction and preauthorization
Prospective audit with feedback

Supplemental
strategies

Handshake stewardship

Education
Guidelines and clinical pathways
Duration optimization for infectious syndromes

Targeted review of patients with specific
infectious syndromes

Conversion from parenteral to oral therapy

Dosage optimization and therapeutic drug
monitoring (with feedback)

Combination therapy
Streamlining or de-escalation of therapy

Clinical decision support systems/computerized
physician order entry

Monitoring antimicrobial resistance and drug
usage

Selective antibiotic susceptibility reporting

Microbiological alerts and rapid diagnostic
testing

ASP, antimicrobial stewardship program.
Adapted from Yoon et al. Infect Chemother 2021;53:617-659
[22].

https://doi.org/10.3904/kjim.2023.482


www.kjim.org

Kwon KT and Kim SW. ASPs in Korea

sensus procedure by multidisciplinary expert panels [21,34].
This initiative outlines an organizational framework and ac-
tivities for ASPs specifically tailored to the Korean context
(Table 2).

1) Leadership Responsibilities: Hospital leadership is re-
sponsible for coordinating ASPs, allocating necessary
resources, and prioritizing the implementation of such
ASPs. Support from senior management is crucial for
the success of the program, and hospitals should lever-
age governmental incentives.

Table 2. Core elements of ASPs in Korea

Core elements Description

Leadership Hospital management provides the necessary
commitment  resources.
Operating A multidisciplinary ASP team comprising
system dedicated physicians and pharmacists.
Action Evaluation and feedback on prescription of
antibiotics.
Tracking Monitoring the status of antibiotic use and
identifying areas for improvement.
Reporting Regular reports on antibiotic use, resistance,
and intervention activities.
Education Education on antibiotic use and resistance for

healthcare professionals and patients.

ASP, antimicrobial stewardship program.
Adapted from Cheong et al. Infect Chemother 2022;54:637-
673 [21].

KJIM™

2) Operational Framework: An interdisciplinary ASP team
should be established, which consists of experts such
as pharmacists and physicians specializing in antibiotic
use. Staff roles must be clearly defined with a focus on
antibiotic use management.

3) Interventions: Various interventions, including prescrib-
ing assessments and electronic support systems, are es-
sential for optimizing antibiotic use. Core interventions
encompass prescription restrictions and treatment
guidelines for antibiotic use.

4) Monitoring: Ongoing assessments should be performed
to evaluate antibiotic use and the effectiveness of ASP.
Furthermore, monitoring protocols should include sur-
veillance of antibiotic usage, MDR bacteria, and adher-
ence to restrictions in prescription.

5) Reporting: Periodic reports on antibiotic use and resis-
tance should be submitted to hospital management and
shared with relevant staff. These reports will provide in-
formation on ongoing strategies and interventions.

6) Education: Continuous educational initiatives should
target healthcare professionals, hospital staff, patients,
and caregivers to promote proper antibiotic usage and
stewardship.

As presented in Table 3, ASPs in the USA and Korea share
several core elements, including an emphasis on leadership
commitment, antibiotic use monitoring, periodic reporting,
and educational initiatives targeting healthcare providers
and patients [1,7,21,35]. Despite these similarities, notable

Table 3. Keys to implementing ASPs in Korea and how it differs from the USA [21,35]

Core elements US CDC ASP

Korea ASP

Hospital leadership Identical to Korea ASP

commitment
Accountability
(operating system) the ASP program outcomes

Pharmacist expertise

Appointment of a leader or coleaders responsible for

Selection of a pharmacist to lead ASP management

Hospital management provides the necessary
resources.

A multidisciplinary ASP team with dedicated physicians
and pharmacists.

Not explicitly mentioned, but pharmacists are part of
the multidisciplinary team.

Action Implementation of restrictions in antibiotic prescription, Evaluation and feedback on antibiotic prescription.

preapprovals, monitoring, and feedback

Tracking Identical to Korea ASP
Reporting Identical to Korea ASP
Education Identical to Korea ASP

Monitoring the status of antibiotic use and identifying
areas for improvement.

Regular reports on antibiotic use, resistance, and
intervention activities.

Education on antibiotic use and resistance for
healthcare professionals and patients.

ASP, antimicrobial stewardship program; CDC, Center for Disease Control and Prevention.
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Figure 1. Multidisciplinary team composition and activities for antimicrobial stewardship programs (ASPs). Adapted from Yoon et al. In-

fect Chemother 2021;53:617-659 [22].

Table 4. Educational topics for training ASP experts

Topic
Understanding of ASP
Issues of antibiotic resistance and ASP

Clinical microbiology for ASP

Infectious diseases for ASP

ASP and healthcare-associated infections
Pharmacology for ASP

Core elements of implementing ASP
ASP strategies

Practical applications of ASP activities
Diagnostic stewardship in ASP

ASP and clinical practice guidelines

One Health approach in ASP

ASP and patient safety, ASP and patient rights, and encouraging
speak-up culture in ASP

ASP in the surgical field

Challenges in engaging healthcare providers in ASP
implementation

ASP, antimicrobial stewardship program.

differences remain. In the USA, accountability for ASP out-
comes rests with a designated leader or coleaders, whereas
in Korea, this responsibility is collectively shared by a multi-
disciplinary team that includes physicians and pharmacists
[1,7,21,35]. Additionally, the USA model explicitly mandates
a pharmacist to assume a leadership role in ASP manage-
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ment, a stipulation not present in the Korean model, where
pharmacists are team members but not explicitly designated
as leaders [1,7,21,35].

Few hospitals in Korea implement the core elements of
ASPs [21]. The establishment of ASPs in Korean hospitals
requires substantial support from both the government
and hospital leadership. Each hospital requires well-trained
staff to effectively implement ASPs. However, Korea fac-
es challenges due to a shortage of trained infectious dis-
ease specialists and pharmacists to lead these programs.
To overcome this issue, a comprehensive training program
to develop professionals in ASP management is necessary.
Additionally, healthcare facilities require financial support to
initiate and sustain ASPs, which could include funding from
the National Health Insurance for ASP-related activities.

MULTIDISCIPLINARY TEAM COMPOSITION
AND ACTIVITIES FOR ASPS IN KOREA

The ASP team should include infectious disease special-
ists, pharmacists, clinical microbiologists, infection control
experts, nurses, and information technology experts. Each
member plays a specific role, ranging from spearheading
ASP initiatives to providing specialized expertise (Fig. 1)
[7,21,22]. While some healthcare institutions in Korea have
independently established and operated their own ASP
teams, most lack the manpower and resources necessary
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for such teams. Consequently, systemic and financial sup-
port is warranted. National preparations are underway to
create a structured training system for ASP experts. The
Korean Society for Antimicrobial Therapy has outlined 15
essential educational topics for team members involved in
ASPs (Table 4). In addition, plans are in place to facilitate
the institutional rollout of ASP teams through both initial
and ongoing educational programs. Trained individuals are
expected to maintain their practical competencies through
active participation in ASP teams at their respective health-
care institutions.

THE ONE HEALTH APPROACH AND ASPS

The widespread use of antibiotics in human, environmental,
and animal domains, including livestock and aquaculture,
necessitates the One Health approach to synchronize anti-
biotic management across such domains [36]. Global health
organizations such as the WHO emphasize the need for a
multifaceted strategy to address antibiotic resistance [37].
This strategy includes enhanced surveillance, data collec-
tion, and investment in the research and development of
new antibiotics, vaccines, and diagnostic tools. In line with
this, the WHO recommends discontinuation of routine use
of antibiotics for growth promotion and disease prevention
in animals to preserve their efficacy [37]. This recommenda-
tion is part of a broader, international, and consumer-driven
movement aimed at minimizing antibiotic use in livestock,
with proposed alternatives including improved hygiene,
vaccinations, and better farming practices. Notably, the
European Union banned the use of antibiotics for growth
promotion in 2006 [38].

The emergence of antimicrobial-resistant bacteria in poul-
try meat is considered a public health concern. In Korea, a
certification mark titled “Antibiotic-Free Animal Products”
promotes antibiotic-free alternatives in animal agriculture,
marking progress toward integrated antibiotic management
practices across various sectors [39]. However, a recent
study demonstrated that both organic or antibiotic-free and
conventional chicken products are equally likely to be con-
taminated with MDR Escherichia coli, highlighting the need
for vigilant surveillance and stricter control over antibiotic
use in animals [39].

The concept of the antibiotic resistome, which encom-
passes all antibiotic resistance genes (ARGs), has spurred
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active research across various One Health sectors for over
a decade. This approach is crucial for understanding ARG
transmission among humans, animals, and the environ-
ment. Advanced methodologies are needed to unravel the
complex structure of the resistome [40]. Thus, promoting
the One Health approach to ASP in Korea is essential.

Furthermore, the recent documentation of antibiotic re-
sistance in pets and its subsequent transmission to humans
in Korea warrants close attention [41].

THE SPEAK UP, GET SMART CAMPAIGN

In the realm of infectious diseases, prudent use of antibiotics
is paramount to prevent and combat antibiotic resistance.
The “Speak Up, Get Smart” campaign encourages patients
to play an active role in their healthcare decisions, particular-
ly concerning antibiotic use [1,42,43]. Awareness regarding
the necessity and proper dosage of antibiotics enables the
patients to contribute to the judicious usage of antibiotics.
This campaign also emphasizes that healthcare providers
should cautiously prescribe antibiotics, tailoring them to the
individual conditions of patients to effectively combat anti-
biotic resistance [16]. In addition to educating both patients
and providers, the campaign aims to raise public awareness
regarding the risks associated with antibiotic resistance and
the need to develop new antibiotics to ensure long-term
effectiveness [43].

In Korea, a campaign with the message “Antibiotics are
not cold medicine” has been initiated. Beyond such initia-
tives, there is a need for educational resources aimed at the
public. These resources could include various promotional
materials, fact sheets, educational slides, and brochures dis-
seminated through diverse platforms such as online media,
YouTube, and in-person events. Such educational efforts
are designed to raise patient awareness about antibiotic
resistance and promote the appropriate use of antibiotics.

INTERNATIONAL COOPERATION IN
COMBATING AMR

Korea has proactively engaged in combating AMR both na-
tionally and internationally. Following the 2015 WHO global
action plan on AMR, the country established the Kor-GLASS
in 2016 [26,44]. This system plays a crucial role in monitor-
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ing drug-resistant pathogens and providing essential data
to effectively manage AMR. Reports from Kor-GLASS have
indicated considerable AMRs among various bacteria, high-
lighting the need for improved hospital infection control
and hospitalization systems in Korea [26,45].

Moreover, Korea has been an active participant in inter-
national efforts to combat AMR [46]. The country joined the
Global Antimicrobial Resistance Surveillance System led by
the WHO and is involved in the creation of database for
AMR in animals, organized by the OIE-World Organization
for Animal Health [47].

FUTURE DIRECTIONS FOR ASP IN KOREA

Establishing comprehensive systems and providing special-
ized training for personnel involved in ASPs are essential for
the continued progress of Korea in this field. These initiatives
represent key steps toward enhancing the effectiveness of
ASPs and combating antibiotic resistance in the country.

To further this effort, prioritizing strategies to reduce the
duration of antibiotic usage is imperative. Decreasing over-
all antibiotic use is crucial because the quantity of antibi-
otics used substantially contributes to the development of
resistance [48,49]. Additionally, incorporating outpatient
parenteral antibiotic therapy (OPAT) into ASP activities is of
great importance. OPAT can effectively reduce hospital stays
and healthcare costs, thereby improving patient outcomes
and resource allocation [50,51]. These targeted strategies,
alongside the foundational work of system establishment
and training, are critical for enhancing the effectiveness and
impact of ASPs in Korea.

CONCLUSION

This review emphasizes the escalating challenge of antibi-
otic resistance and its considerable impact on global health,
highlighting the need for ASP implementation. It outlines
the importance of multidisciplinary collaboration, guided by
specific Korean guidelines and core elements. Additionally,
it highlights the instrumental role of patient-centric cam-
paigns in addressing antibiotic resistance. The review also
points out the challenges faced in Korea, including shortag-
es in resources, systems, and personnel, and how these im-
pede ASP efforts. To overcome these challenges, it empha-
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sizes the need for effective policies and the establishment
of a robust reward system to encourage and sustain best
practices in antibiotic use.

REFERENCES

1. Barlam TF, Cosgrove SE, Abbo LM, et al. Implementing an
antibiotic stewardship program: guidelines by the Infectious
Diseases Society of America and the Society for Healthcare
Epidemiology of America. Clin Infect Dis 2016;62:e51-e77.

2. World Health Organization. Antimicrobial resistance [Internet].
Geneva: World Health Organization, c2021 [cited 2023 Nov 8].
Available from: https://www.who.int/news-room/fact-sheets/
detail/antimicrobial-resistance.

3. Antimicrobial Resistance Collaborators. Global burden of bac-
terial antimicrobial resistance in 2019: a systematic analysis.
Lancet 2022;399:629-655.

4. Kim YA, Park YS, Youk T, Lee H, Lee K. Trends in South Korean
antimicrobial use and association with changes in Escherichia
coli resistance rates: 12-year ecological study using a nation-
wide surveillance and antimicrobial prescription database.
PLOS One 2018;13:€0209580.

5. Kim YA, Park YS, Youk T, Lee H, Lee K. Changes in antimicro-
bial usage patterns in Korea: 12-year analysis based on data-
base of the National Health Insurance Service-National Sample
Cohort. Sci Rep 2018;8:12210.

6. Cunha CB. Antimicrobial stewardship programs: principles
and practice. Med Clin North Am 2018;102:797-803.

7. Dellit TH, Owens RC, McGowan JE Jr, et al. Infectious Diseases
Society of America and the Society for Healthcare Epidemi-
ology of America guidelines for developing an institutional
program to enhance antimicrobial stewardship. Clin Infect Dis
2007,44:159-177.

8. World Health Organization. Global action plan on antimicro-
bial resistance [Internet]. Geneva: World Health Organization,
2015 [cited 2023 Nov 8]. Available from: https:/Avww.who.
int/publications/i/item/9789241509763.

9. O'Neill J. Review on antimicrobial resistance (AMR): tackling
drug-resistant infections globally: final report and recommen-
dations [Internet]. London: AMR Review, c2016 [cited 2023
Nov 8]. Available from: https:/amr-review.org/.

10. World Bank. Drug-resistant infections: a threat to our eco-
nomic future [Internet]. Washington (DC): World Bank, 2017
[cited 2023 Nov 8]. Available from: https://openknowledge.
worldbank.org/handle/10986/26707.

https://doi.org/10.3904/kjim.2023.482


www.kjim.org

Kwon KT and Kim SW. ASPs in Korea

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Organisation for Economic Co-operation and Development.
Stemming the superbug tide: Just a few dollars more [Inter-
net]. Paris: OECD, c2018 [cited 2023 Nov 8]. Available from:
https://www.oecd-ilibrary.org/social-issues-migration-health/
stemming-the-superbug-tide_9789264307599-en.

World Health Organization. Health and economic impacts of
antimicrobial resistance in the Western Pacific Region, 2020-
2030 [Internet]. Geneva: World Health Organization, c2023
[cited 2023 Nov 8]. Available from: https:.//www.who.int/pub-
lications/i/item/9789290620112.

Song KH, Kim CJ, Choi NK, et al. Clinical and economic bur-
den of bacteremia due to multidrug-resistant organisms in
Korea: a prospective case control study. J Glob Antimicrob
Resist 2022;31:379-385.

Hersh AL, King LM, Shapiro DJ, Hicks LA, Fleming-Dutra KE.
Unnecessary antibiotic prescribing in US ambulatory care set-
tings, 2010-2015. Clin Infect Dis 2021;72:133-137.
Fleming-Dutra KE, Hersh AL, Shapiro DJ, et al. Prevalence of
inappropriate antibiotic prescriptions among US ambulatory
care visits, 2010-2011. JAMA 2016;315:1864-1873.

Kim YC, Park JY, Kim B, et al. Prescriptions patterns and
appropriateness of usage of antibiotics in non-teaching com-
munity hospitals in South Korea: a multicentre retrospective
study. Antimicrob Resist Infect Control 2022;11:40.

Park SY, Moon SM, Kim B, et al. Appropriateness of antibiotic
prescriptions during hospitalization and ambulatory care: a
multicentre prevalence survey in Korea. J Glob Antimicrob Re-
sist 2022;29:253-258.

Park SY, Kim YC, Lee R, et al. Current status and prospect
of qualitative assessment of antibiotics prescriptions. Infect
Chemother 2022;54:599-609.

Ryu S. The new Korean action plan for containment of anti-
microbial resistance. J Glob Antimicrob Resist 2017;8:70-73.
Hwang S, Kwon KT. Core elements for successful implemen-
tation of Antimicrobial Stewardship Programs. Infect Chemo-
ther 2021;53:421-435.

Cheong HS, Park KH, Kim HB, et al. Core elements for imple-
menting antimicrobial stewardship programs in Korean gener-
al hospitals. Infect Chemother 2022;54:637-673.

Yoon YK, Kwon KT, Jeong SJ, et al. Guidelines on imple-
menting antimicrobial stewardship programs in Korea. Infect
Chemother 2021;53:617-659.

Kim Y, Chae J, Shin S, et al. Trends in national pharmaceutical
expenditure in Korea during 2011 - 2020. Infect Chemother
2023;55:237-246.

Kim B, Kim YC, Kim HS, Park SY, Choi JY. Significance of the

https://doi.org/10.3904/kjim.2023.482

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

KJIM™

regular publication of statistics on national health indicators in
academic journals and the prospects of Korea National Antimi-
crobial Use Analysis System (KONAS). Infect Chemother 2023;
55:306-307.

Park SY, Kim YC, Moon SM, et al. Developing a framework
for regular and sustainable qualitative assessment of antibiotic
use in Korean medical institutions: a Delphi study. Antimicrob
Resist Infect Control 2023;12:114.

Liu C, Yoon EJ, Kim D, et al. Antimicrobial resistance in
South Korea: a report from the Korean global antimicrobial
resistance surveillance system (Kor-GLASS) for 2017. J Infect
Chemother 2019;25:845-859.

Kim B, Kim J, Kim SW, Pai H. A survey of antimicrobial stew-
ardship programs in Korea, 2015. J Korean Med Sci 2016;
31:1553-1559.

Kim B, Lee MJ, Moon SM, et al. Current status of antimicro-
bial stewardship programmes in Korean hospitals: results of a
2018 nationwide survey. J Hosp Infect 2020;104:172-180.
Park SY, Chang HH, Kim B, et al. Human resources required
for antimicrobial stewardship activities for hospitalized pa-
tients in Korea. Infect Control Hosp Epidemiol 2020;41:1429-
1435.

Lee MJ, Moon SM, Kim B, et al. Status of antimicrobial stew-
ardship programmes in Korean hospitals including small to
medium-sized hospitals and the awareness and demands of
physicians: a nationwide survey in 2020. J Glob Antimicrob
Resist 2021;26:180-187.

Kim SH, Jang SY, Cha Y, Kim BY, Lee HJ, Kim GO. How does
medical policy on the use of prophylactic antibiotics affect
medical costs, length of hospital stay, and antibiotic use in
orthopedics? Yonsei Med J 2023;64:213-220.

Kim BN, Kim HB, Oh MD. Antibiotic control policies in South
Korea, 2000-2013. Infect Chemother 2016;48:151-159.

Cho S, Kim C, Kim SH. et al. Institutional-specific smartphone
application as a supplemental tool for an antimicrobial stew-
ardship program in 2 large community-based hospitals: Ac-
ceptance of physicians and pharmacists. J Am Pharm Assoc
(2003) 2023;63:967-975.e1.

Cheong HS, Park KH, Kim B, et al. Developing core elements
and checklist items for implementing antimicrobial steward-
ship programs in Korean general hospitals: a modified Delphi
survey. Infect Chemother 2023;55:59-68.

Centers for Disease Control and Prevention. Core elements
of hospital antibiotic stewardship programs [Internet]. Atlanta
(GA): Centers for Disease Control and Prevention, 2021 [cited
2023 Nov 8]. Available from: https://www.cdc.gov/antibiot-

www.kjim.org 381


www.kjim.org

KJIM™

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

382

ic-use/core-elements/hospital.html.

Velazquez-Meza ME, Galarde-Lépez M, Carrillo-Quiréz B,
Alpuche-Aranda CM. Antimicrobial resistance: One Health
approach. Vet World 2022;15:743-749.

World Health Organization. One Health approach to AMR
mitigation and safer food in the Asia-Pacific Region. Geneva:
Mesa Varona O, Chaintarli K, Muller-Pebody B, et al. Monitor-
ing antimicrobial resistance and drug usage in the human and
livestock sector and foodborne antimicrobial resistance in six
European countries. Infect Drug Resist 2020;13:957-993.

Kim S, Kim H, Kim'Y, Kim M, Kwak H, Ryu S. Antimicrobial re-
sistance of Escherichia coli from retail poultry meats in Korea.
J Food Prot 2020;83:1673-1678.

Kim DW, Cha CJ. Antibiotic resistome from the One-Health
perspective: understanding and controlling antimicrobial resis-
tance transmission. Exp Mol Med 2021;53:301-309.

Hong JS, Song W, Park HM, et al. Clonal spread of extend-
ed-spectrum cephalosporin-resistant Enterobacteriaceae be-
tween companion animals and humans in South Korea. Front
Microbiol 2019;10:1371.

Demirjian A, Sanchez GV, Finkelstein JA, et al. CDC grand
rounds: getting smart about antibiotics. MMWR Morb Mortal
WKly Rep 2015,64:871-873.

The Joint Commision. Antibiotics-know the facts [Internet].
Oakbrook Terrace (IL): The Joint Commision, c2019 [cited
2023 Nov 8]. Available from: https:/Avww.jointcommission.
org/resources/for-consumers/speak-up-campaigns/antibiot-
ics-know-the-facts.

Lee H, Yoon EJ, Kim D, et al. Antimicrobial resistance of major
clinical pathogens in South Korea, May 2016 to April 2017:
first one-year report from Kor-GLASS. Euro Surveill 2018;23:
1800047.

Kim D, Yoon EJ, Hong JS, et al. Major bloodstream infec-
tion-causing bacterial pathogens and their antimicrobial re-
sistance in South Korea, 2017-2019: phase | report from Kor-
GLASS. Front Microbiol 2022;12:799084.

Yam ELY, Hsu LY, Yap EP, et al. Antimicrobial resistance in the

www.kjim.org

The Korean Journal of Internal Medicine Vol. 39, No. 3, May 2024

Asia Pacific region: a meeting report. Antimicrob Resist Infect
Control 2019;8:202.

47. Gobchez D, Raicek M, Pinto Ferreira J, Jeannin M, Moulin G, Er-
lacher-Vindel E. OIE annual report on antimicrobial agents in-
tended for use in animals: methods used. Front Vet Sci 2019;
6:317.

48. Hayashi Y, Paterson DL. Strategies for reduction in duration of
antibiotic use in hospitalized patients. Clin Infect Dis 2011;52:
1232-1240.

49. Nedved A, Lee BR, Hamner M, Wirtz A, Burns A, El Feghaly
RE. Impact of an antibiotic stewardship program on antibiotic
choice, dosing, and duration in pediatric urgent cares. Am J
Infect Control 2023;51:520-526.

50. Oliver NT, Skalweit MJ. Outpatient parenteral antibiotic thera-
py in older adults. Infect Dis Clin North Am 2023;37:123-137.

51. Heo E, Choi Y, Kim HS, et al. Current status of outpatient par-
enteral antimicrobial therapy in Korea: experience of a single
university-affiliated acute-care hospital. Infect Chemother
2023;55:185-193.

Received : November 8, 2023
Revised : December 22, 2023
Accepted : January 7, 2024

Correspondence to

Shin-Woo Kim, M.D., Ph.D.

Department of Internal Medicine, School of Medicine, Kyungpook
National University, 130 Dongdeok-ro, Jung-gu, Daegu 41944, Korea
Tel: +82-53-200-6525, Fax: +82-53-426-2046

E-mail: ksw2kms@knu.ac.kr

https://orcid.org/0000-0002-3755-8249

CRedit authorship contributions

Ki Tae Kwon: conceptualization, writing - original draft, writing - re-
view & editing; Shin Woo Kim: conceptualization, writing - original
draft, writing - review & editing, visualization, supervision

Conflicts of interest
The authors disclose no conflicts.

Funding
None

https://doi.org/10.3904/kjim.2023.482


www.kjim.org

