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ABSTRACT 
 
Antimicrobial resistance (AMR) is a worldwide problem that presents a 
substantial risk to the healthcare of the general population. Antimicrobial 
stewardship (AMS) is essential in hospitals to optimize the use of antimicrobial 
agents and address the challenges of drug resistance, superinfection, and rising 
healthcare costs. However, there are still many obstacles in the implementation 
of the antimicrobial stewardship program (ASP) in hospitals and healthcare, so 
the decline in AMR to date is still not in line with expectations. The purpose of 
this study is to analyze antimicrobial stewardship research trends and to 
determine the progress of antimicrobial stewardship research in hospitals or 
healthcare. This study is qualitative research with a literature study approach. 
Taken from the Scopus database in the last five years, 534 articles were obtained 
to be analyzed using Mapchart, VOSviewer, and Rstudio-Biblioshiny. The results 
show that implementation of AMS is still widely studied from year to year. 
Research trends show the success of AMS in overcoming AMR, the barriers that 
occur during implementation, and the factors that contribute to the running of 
the AMS program. The findings also show authors, countries that publish the 
most, journals that are most cited, topics that are rarely published, and themes 
that can be developed in the future. The conclusion of this study is to determine 
the development of AMS research and to gain a better understanding of AMP 
implementation. 
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Introduction 

Antimicrobial resistance is a worldwide problem that presents a substantial danger to the health 
of the general population. Antimicrobial resistance is the phenomenon in which microorganisms, in-
cluding bacteria, viruses, fungi, and parasites, develop the ability to withstand the effects of medica-
tions that were previously able to eliminate them (Prestinaci et al., 2015). This resistance makes it 
difficult to treat common infections and increases the risk of severe complications and death (Friedman 
et al., 2016).  In addition, antimicrobial resistance undermines the effectiveness of modern medicine 
and jeopardizes advances in health care, including surgery, chemotherapy, and organ transplants 
(Roope et al., 2019). 

To reduce the threat of antimicrobial resistance, it is necessary to improve infection control 
practices, rational use of antibiotics, and invest in research and development of new antimicrobial 
agents (Ayukekbong et al., 2017). Antimicrobial stewardship programs are essential in hospitals to 
optimize the use of antimicrobial agents and address the challenges of drug resistance, superinfection, 
and rising healthcare costs. These programs aim to improve patient outcomes by ensuring proper use 
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of antimicrobial agents, reducing the risk of side effects, and promoting cost-effectiveness ( Kim et 
al.,2015).   

The Infectious Diseases Society of America (IDSA) introduced the notion of AMS in 2007. The orig-
inal definition of antimicrobial stewardship involved the organized intervention to enhance the selec-
tion of appropriate drugs, accurate dosing, administration route, and treatment length, all while prior-
itizing patient outcomes (Majumder et al., 2020). In 2014, the Centres for Disease Control and Preven-
tion (CDC) urged all hospitals in the United States to establish antibiotic stewardship programmes and 
published the Core Elements of Hospital Antibiotic Stewardship Programmes (Core Elements) as a 
guide to assist hospitals in accomplishing this objective. Core Elements delineates the fundamental 
structural and procedural constituents linked to a prosperous stewardship programme (Pollack & 
Srinivasan, 2014). The United Kingdom implemented a five-year national policy in 2013 to address the 
issue of antibiotic resistance. The primary objective of this strategy is to impede the progression and 
dissemination of antibiotic resistance (Johnson et al., 2015). In Indonesia, AMS has been regulated by 
the Minister of Health Regulation No. 28 of 2021 regarding the rational use of antibiotics to reduce the 
impact on resistant germs. AMS aims to improve patient outcomes by improving the quality of 
antibiotic use which includes selection of antibiotic dose type, interval, route, and duration of 
administration. AMS regulates the use of antibiotics by grouping them into three categories of AWaRe: 
Access, Watch, and Reserve (Kementerian Kesehatan RI, 2021). The Antimicrobial Stewardship 
Program (ASP) needs to be carried out jointly by all countries so that the reduction in germ resistance 
rates can be realized immediately. 

Antimicrobial stewardship plays a crucial role in restricting the spread of antimicrobial resistance, 
as well as reducing mortality rates, hospital stays, and healthcare expenses (Demir et al., 2021; Cerce-
nado, 20233). Overuse of antibiotics can escalate the economic cost and likelihood of acquiring strains 
of other multidrug-resistant pathogens during extended hospital stays (Bhatti et al., 2023). The intro-
duction of ASP has demonstrated its ability to enhance the prudent use of antibiotics and mitigate the 
detection of infections caused by antibiotic-resistant bacteria without causing adverse consequences 
for patient safety (Cheon et al., 2016; Cai et al., 2016). 

Implementing an antimicrobial stewardship program in a hospital requires several key 
components. First, there must be support from hospital leadership to ensure the allocation of 
necessary resources (Mendelson et al., 2020) and the establishment of a culture of proper 
antimicrobial use. Second, collaboration and cooperation between pharmacy, specialists, and clinical 
microbiologists in the development and implementation of effective stewardship strategies (Burton et 
al., 2022). The implementation of a restricted antimicrobial process involves collaboration across mul-
tiple disciplines and requires addressing various obstacles to achieve future enhancements (Burton et 
al., 2022). The importance of gaining approval from clinical professionals cannot be overstated when 
it comes to transforming the mindset around antimicrobial usage and guaranteeing the effectiveness 
of the programme (Broom et al., 2017). 

Although AMS has been carried out in many countries, there are still many obstacles in its 
implementation, so many studies are conducted to evaluate, and explore the obstacles that occur 
during the implementation of ASP. Some of the obstacles found in the study are a lack of knowledge 
in the rational administration of antibiotics (Kalungia et al., 2019), wrong perception of doctors about 
AMS (Broom et al., 2017; Kalungia et al., 2019), so education and training are needed to support the 
implementation of AMP in a health service.  

The purpose of bibliometric analysis in this study is to identify research trends in implementing 
antimicrobial stewardship in hospitals and in healthcare and to determine the development of studies 
related to AMS. In particular, this article discusses the development of publications, core journal 
publications, author contributions, number of publications referenced, geographical distribution by 
country, as well as analyzing research topics using keywords used and network visualization with 
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bibliometric analysis using VOSViewer and Rstudio-Biblioshiny. Another objective is to conclude the 
AMS implementation review and provide recommendations for future research. 

 
Material and Methods 

This study is structured using normative legal study methods, is a study performed by examining 
the sources of library materials (secondary data) which are used as the basis for the study, in the form 
of legislation and associated study reports and the issues raised. The primary source of the constitution 
used is the 1945 Constitution of the Republic of Indonesia, Constitution no. 1 of 1946 regarding the 
Criminal. 

The method in this study is qualitative method with a literature study approach. A bibliometric 
review was conducted to explore the publication of trends in Antimicrobial Stewardship indexed in 
Scopus. A comprehensive search and selection method covers all relevant matters. The source of data 
in this study was taken from the Scopus database in February 2024 with the keywords "antimicrobial 
stewardship" OR "antibiotic stewardship" AND "hospital" OR "healthcare" within the last 5 years 
(January 2019-December 2023). 

Preliminary results of 901 articles were obtained. Screening is carried out by limiting the subject 
areas of Medicine, Immunology and Microbiology Pharmacology, Toxicology and Pharmaceutics, 
Biochemistry, Genetics and Molecular Biology, Health Professions, and Nursing. Selected Article 
document type and Journal source type in the English language. The final result was 534 documents. 
Figure 1. shows the process of identifying articles and the process of analysis.  

 

 
 
Source: Authors Analysis (2024) 

Figure 1. Article selection process 
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Researchers then visualize the results of the study using computer software. This process involves 
creating a keyword map by exporting search results from the Scopus database into CSV format and 
then inserting the CSV data into Mapchart, VOSviewer, and Rstudio-Biblioshin software. Mapchart is 
used for Distribution of publication by Country.  VOSviewer is used for Network Visualization, Overlay 
Visualization, and Density Visualization data analysis. The unit of data analysis in network visualization 
is used to map concepts in a study. Overlay Visualization is used to map the progress of the study. 
Density Visualization is to see density in a study and bring up new themes/keywords that have not 
been written much. Rstudio-Biblioshiny is used to visualize Three Field Plot, Trend Topics, and Thematic 
Revolution. Three Field Plot is used to visualize the relationship between three variables in bibliometric 
analysis, to analyze the relationship between author, keyword, and publication in one intuitive visual 
display. Trend Topic is used to analyze trends in topics or themes that appear in scientific literature 
from time to time, while Thematic Revolution in Rstudio-Biblioshiny is used to analyze significant 
changes in research topics or themes over time so that major changes can be seen in the focus of 
research in a particular field of science. 
 
Results and Discussion 
General information and annual publication output 

Annual publication output refers to the number of scientific articles published by researchers or 
institutions in a year indexed in the Scopus database. It can give an idea of the amount of research 
activity and academic productivity at the level of a particular individual, research group, or research 
institution. This data is often used to evaluate the performance of researchers or institutions in the 
context of scientific research. 

 

 
Source: Adopted from Scopus database (2024) 

Figure 2. Global trends in publications on Antimicrobial Stewardship (2019-2023) 

 
Figure. 2 shows studies on AMS implementation have increased from 2019 to 2023. There are 77 

articles in 2019, 99 articles in 2020, and increasing steadily until 2023 as many as 138 articles. Several 
studies on AMS in 2019 discussed the successes and barriers that occur in AMP in healthcare.  

A study shows antibiotic treatment is considered inappropriate based on an incorrect dosage 
regimen, incorrect indications, or both, about two-thirds of the study population (70.3%) had 
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antimicrobials that did not match the dose, duration, and indications (Saleem et al. 2019). A separate 
study conducted in 2019 found that numerous emergency department doctors see several obstacles 
to the adoption of hospital Antimicrobial Stewardship Programmes (AMS). These barriers include un-
certainty in diagnosing patients, time and resource constraints, dependence on past experiences, and 
limited access to expert opinions ( Goulopoulos et al., 2019). 

Several studies in 2019 analyzed obstacles that occur during the implementation of antimicrobial 
stewardship programs (ASP). The lack of adherence to policies and guidelines set by the Ministry of 
Health and hospital management poses a major hindrance to the adoption and implementation of ASP. 
Additional obstacles encompass team fragmentation, inadequate communication, insufficient recruit-
ment or shortage of ASP team members, inadequate education and training, and absence of health 
information technology (Alghamdi et al., 2019). Education, decision-making support, feedback, or small 
rewards as rewards have a significant impact on the appropriate use of antibiotics ( Malmgren et al., 
2019). 

In 2023, several studies on AMS discuss the existence of antimicrobial resistance which is still a 
big problem to overcome it. The use of antimicrobials is still not as expected. The high use of antibiotics 
in hospitals because the majority of patients treated receive antibiotics has the potential to increase 
antibiotic resistance so hospital antimicrobial management  programs  need to be carried out (Kamara 
et al., 2023). Another finding related to AMS with AMR is a study that shows that with AMS, the 
antimicrobial that is often used is an Access class antibiotic, but the daily dose and duration of 
administration are still not appropriate, so better management is needed (Negi et al., 2023). Another 
study writes about the limited understanding of antimicrobial resistance (AMR) by physicians and 
pharmacists who are not precise in prescribing and distributing antibiotics (Alam et al., 2023). 

Still in 2023, a study found that there was no significant difference in AMS program compliance 
even though it had been running for 4 years. The majority of fundamental components in the AMS 
programme fall below the average level, necessitating a strong commitment from hospital leadership 
and joint efforts from across disciplines (Hassan et al., 2023). The other study found that overall 
antibiotic use was higher by about 47%. Although the AMP Policy already exists but does not seem to 
be followed by a high level of compliance (Jabeen et al., 2023).  
 
Distribution of publication by Country 

Distribution of publication by Country refers to the way in which the number of scientific 
publications is divided among different countries around the world. It provides an overview of each 
country's contribution to the scientific literature in a particular field. This analysis can aid in the 
understanding of global research trends, and country involvement in specific areas, and can also be 
used to compare research performance between countries. 

From the publication images of the 10 most countries, the United States ranked first, with 181 
articles in the last 5 years, followed by the United Kingdom with 92 articles, and Italy with 38 articles. 
Writing a study from the United States in addition to conducting a study of the success and obstacles 
of AMS, several studies began to discuss the preparate type of antibiotic given and examined certain 
types of germs. Adherence to antimicrobial prophylaxis guidelines is still suboptimal, largely due to the 
unnecessary use of vancomycin, which can increase the risk of Acute Kidney Injury (Cabral et al., 2023). 
Other studies on antimicrobial preparation were the use of Carbapenem (Ferrer et al., 2021; Xu et al., 
2023), Penicillin Allergy (Mabilat et al., 2022), fluoroquinolones (Jones et al., 2021).  

Studies on AMS implementation also expanded by conducting research on types of bacteria 
Clostridioides difficile ((Jones et al., 2021; Gonzalez et al., 2022), multidrug resistance pseudomonas 
(Idigo et al., 2022) enterococcal bacteremia (Bhatti et al., 2023), beta-lactamase-producing E.coli 
(Raphael et al., 2021) associated with AMR in the diagnosis of certain diseases. 

The second most published United Kingdom is the United Kingdom with 92 articles, one study 
states that only six health facilities (35%) have a formal organizational structure and a team responsible 
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for ASP.  Only one facility routinely monitors antimicrobial use, so there is a significant shortage in ASP 
availability. This needs to be addressed urgently to reduce AMR levels in Nigeria (Fadare et al., 2019). 

The challenges associated with the introduction of AMS are still extensively debated in publica-
tions in the United Kingdom. According to a study, barriers arise from a lack of coordination or break-
down in teams, inadequate communication, insufficient recruitment of ASP team members, inade-
quate education and training, and a dearth of health information technology (Alghamdi et al., 2019).  

 

 
Source: Authors analysis by Mapchart (2024) 

 
Figure 3. Publication by country 

 
Several studies analyzed the use of antimicrobial types against antimicrobial resistance. 

Overprescribing of antibiotics, especially clindamycin, showed a positive association with the total 
incidence of Clostridioides difficile infection (CDI) (Bansal et al., 2023). Another study discussed the 
identification and management of antimicrobial Carbapenem resistant Gram-negative (Bedos et al., 
2021). There are studies that show the results of reducing isolated Carbapenemase-producing 
Enterobacterales (CPE) along with reducing the use of carbapenems, at the time the AMS program is 
carried out (Cipko et al., 2020). 

Several published studies from Italy discuss bacterial colonization. Studies from Tiri suggest that 
the spread of carbapenem-resistant klebsiella pneumonia colonization during the COVID-19 era is 
increasing (Tiri et al., 2020). Another study from Italy discussed Clostridioides difficile infection (CDI). 
Antibiotic administration during hospitalization is a risk factor associated with CDI (Granata et al., 
2020). 
 
Analysis authors 

The author's analysis can help in the understanding of individual contributions to the scientific 
literature, the dynamics of collaboration in research, and also in identifying trends or patterns in 
research production. 

The image on Figure. 4 shows that of the 10 authors who conducted studies over the past 5 years, 
Godman and Haseeb had the highest number of articles, namely 9 articles. Followed by Saleem and 
Tarrant with 8 articles and Ashiru-Oredope with 7 articles, and authors who published 6 articles each, 
namely Charani, Cosgrove, Holmes, Sneddon, and Srinivasan.  

Godman conducted a study on the limited understanding of doctors, pharmacists, and health 
professionals regarding antimicrobial resistance (AMR). It was also mentioned that the community also 
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self-medicates with antibiotics. This indicates a lack of awareness and knowledge regarding the proper 
use of antibiotics. Godman and other authors conducted research collaborations, including evaluating 
several types of antibiotics carried out in hospitals in the Middle East and several other countries 
(Saleem et al., 2019; Fadare et al., 2019; Haseeb et al., 2023; Saleem et al., 2022; Ogunleye et al., 2022). 
This is done to evaluate whether the writing of antibiotic prescriptions is in accordance with the AMS 
program carried out, as well as to see the resistance of germs to these antibiotics. 

 

 
Source: Adopted from Scopus database (2024) 

 
Figure 4. The top 10 most active authors 

 
Another author who is most active in studying AMS is Haseeb. Three of Haseeb's studies were a 

joint collaboration with Godman and Saleem. Haseeb also conducted a study on the AMS Program 
(ASP) running in Saudi Arabian hospitals.  Only 26% of hospitals report implementing ASP due to lack 
of knowledge, technology and staff resources to adopt and implement ASP (Alghamdi et al., 2021). 

Tarrant contributed 8 articles. Three of Tarrant's studies dealt with AMS with surgical services in 
hospitals. A study designed interventions to encourage infection control programs (IPC) and AMS by 
conducting postoperative antimicrobial control and understanding of antimicrobes to patients (Ahuja 
et al., 2022) Another study conducted a study on the leadership style of consultants that occur in 
surgical wards that will affect effective communication to support AMS programs ( Bonaconsa et al., 
2021). Another study found that the structural foundation that allows staff to change their behaviour 
and participate in infection-related surgical care is lacking (Singh et al., 2021). 

The fifth author who contributed the most publications was Ashiru-Oredope. One study revealed 
that fear of a patient's worsening condition or complications was the most frequent reason (43%) for 
prescribing antibiotics deemed unnecessary. Out-of-hospital prescribers may outnumber prescribers 
in prescribing antibiotics due to time constraints or to maintain contact with patients (Ashiru et al., 
2021). 
 
 



MyHAM 2024  

 

 
 123  

 

Table 2. Most-cited publications in antimicrobial stewardship 

Author Title Source Year Citation 

Tiri, B et al. 

(2020) 

Antimicrobial stewardship program, 
COVID-19, and infection control: 
Spread of carbapenem-resistant 

klebsiella pneumoniae colonization in 
ICU COVID-19 patients. What did not 

work? 
  

Journal of Clini-
cal Medicine 

2020 138 

Kubin, CJ et al. 

(2021) 

Characterization of Bacterial and Fun-
gal Infections in Hospitalized Patients 
with Coronavirus Disease 2019 and 

Factors Associated with Health Care-
Associated Infections 

  

Open Forum In-
fectious Dis-

eases 

2021 80 

Friedrich, A 

(2019) 

Control of hospital acquired infections 
and antimicrobial resistance in Europe: 

the way to go 
  

Wiener 
Medizinische 

Wochenschrift 

2019 76 

Elbeddini, A et al. 

(2020) 
Pharmacists and COVID-19  

Journal of Phar-
maceutical Pol-
icy and Practice 

2020 70 

Blot, S et al. 

(2022) 

Healthcare-associated infections in 
adult intensive care unit patients: 

Changes in epidemiology, diagnosis, 
prevention and contributions of new 

technologies 
 

Intensive and 
Critical Care 

Nursing  

2022 67 

Source: Adopted from Scopus database (2024) 

 
Based on Table. 2 above shows that the study of EMR that is the main reference is the study from 

Tiri, about an intervention study with active surveillance to see patients with Carbapenem-Resistant 
Enterobacteriaceae (CRE).  With the implementation of AMS and large training of all staff on infection 
control measures in the COVID-19 era, the incidence of CRE acquisition increased from 6.7% in 2019 
(Tiri, 2020) to 50% in 2020. This shows that with AMP, AMR is difficult to control, especially during the 
COVID-19 era. 

The second most referenced publication is shown by studies discussing antibiotic resistance that 
increases with the length of hospital stay, with increased vancomycin resistance in enterococcus and 
ceftriaxone, and carbapenem resistance in Enterobacterales. AMP is needed to limit unnecessary 
administration of broad-spectrum antimicrobial agents (Kubin et al., 2021). 

Followed by 76 citations related to studies on the implementation of infection prevention 
measures that must be taken to combat AMR, especially MRSA and ESBL which are difficult to 
overcome (Friedrich, 2019). A further investigation of the involvement of chemists amidst the Covid-
19 era. Alongside ICU nurses, physicians, and respiratory therapists, hospital pharmacists have played 
a crucial role in the COVID-19 response. Their responsibilities encompass the development of 
treatment protocols, active involvement in patient care, interpretation of COVID-19 lab results, 
recruitment of participants for clinical trials, investigation of new medications, provision of treatment 
management guidance, and AMS (Elbeddini et al., 2020).  
 
 

https://www.scopus.com/record/display.uri?eid=2-s2.0-85114282772&origin=resultslist&sort=cp-f&src=s&sid=708e5e1b3e9d0bb1a16168ccedf32e28&sot=b&sdt=b&cluster=scosrctype%2C%22j%22%2Ct%2Bscosubjabbr%2C%22MEDI%22%2Ct%2C%22IMMU%22%2Ct%2C%22PHAR%22%2Ct%2C%22BIOC%22%2Ct%2C%22HEAL%22%2Ct%2C%22NURS%22%2Ct%2Bscosubtype%2C%22ar%22%2Ct%2Bscolang%2C%22English%22%2Ct%2Bscoexactkeywords%2C%22Nonhuman%22%2Cf&s=%28TITLE-ABS-KEY%28%22antimicrobial+stewardship%22%29+OR+TITLE-ABS-KEY%28%22antibiotic+stewardship%22%29+AND+TITLE-ABS-KEY%28%22hospital%22%29+AND+TITLE-ABS-KEY%28%22healthcare%22%29%29+AND+PUBYEAR+%3E+2018+AND+PUBYEAR+%3C+2024&sl=187&sessionSearchId=708e5e1b3e9d0bb1a16168ccedf32e28&relpos=0
https://www.scopus.com/record/display.uri?eid=2-s2.0-85114282772&origin=resultslist&sort=cp-f&src=s&sid=708e5e1b3e9d0bb1a16168ccedf32e28&sot=b&sdt=b&cluster=scosrctype%2C%22j%22%2Ct%2Bscosubjabbr%2C%22MEDI%22%2Ct%2C%22IMMU%22%2Ct%2C%22PHAR%22%2Ct%2C%22BIOC%22%2Ct%2C%22HEAL%22%2Ct%2C%22NURS%22%2Ct%2Bscosubtype%2C%22ar%22%2Ct%2Bscolang%2C%22English%22%2Ct%2Bscoexactkeywords%2C%22Nonhuman%22%2Cf&s=%28TITLE-ABS-KEY%28%22antimicrobial+stewardship%22%29+OR+TITLE-ABS-KEY%28%22antibiotic+stewardship%22%29+AND+TITLE-ABS-KEY%28%22hospital%22%29+AND+TITLE-ABS-KEY%28%22healthcare%22%29%29+AND+PUBYEAR+%3E+2018+AND+PUBYEAR+%3C+2024&sl=187&sessionSearchId=708e5e1b3e9d0bb1a16168ccedf32e28&relpos=0
https://www.scopus.com/record/display.uri?eid=2-s2.0-85114282772&origin=resultslist&sort=cp-f&src=s&sid=708e5e1b3e9d0bb1a16168ccedf32e28&sot=b&sdt=b&cluster=scosrctype%2C%22j%22%2Ct%2Bscosubjabbr%2C%22MEDI%22%2Ct%2C%22IMMU%22%2Ct%2C%22PHAR%22%2Ct%2C%22BIOC%22%2Ct%2C%22HEAL%22%2Ct%2C%22NURS%22%2Ct%2Bscosubtype%2C%22ar%22%2Ct%2Bscolang%2C%22English%22%2Ct%2Bscoexactkeywords%2C%22Nonhuman%22%2Cf&s=%28TITLE-ABS-KEY%28%22antimicrobial+stewardship%22%29+OR+TITLE-ABS-KEY%28%22antibiotic+stewardship%22%29+AND+TITLE-ABS-KEY%28%22hospital%22%29+AND+TITLE-ABS-KEY%28%22healthcare%22%29%29+AND+PUBYEAR+%3E+2018+AND+PUBYEAR+%3C+2024&sl=187&sessionSearchId=708e5e1b3e9d0bb1a16168ccedf32e28&relpos=0
https://www.scopus.com/record/display.uri?eid=2-s2.0-85114282772&origin=resultslist&sort=cp-f&src=s&sid=708e5e1b3e9d0bb1a16168ccedf32e28&sot=b&sdt=b&cluster=scosrctype%2C%22j%22%2Ct%2Bscosubjabbr%2C%22MEDI%22%2Ct%2C%22IMMU%22%2Ct%2C%22PHAR%22%2Ct%2C%22BIOC%22%2Ct%2C%22HEAL%22%2Ct%2C%22NURS%22%2Ct%2Bscosubtype%2C%22ar%22%2Ct%2Bscolang%2C%22English%22%2Ct%2Bscoexactkeywords%2C%22Nonhuman%22%2Cf&s=%28TITLE-ABS-KEY%28%22antimicrobial+stewardship%22%29+OR+TITLE-ABS-KEY%28%22antibiotic+stewardship%22%29+AND+TITLE-ABS-KEY%28%22hospital%22%29+AND+TITLE-ABS-KEY%28%22healthcare%22%29%29+AND+PUBYEAR+%3E+2018+AND+PUBYEAR+%3C+2024&sl=187&sessionSearchId=708e5e1b3e9d0bb1a16168ccedf32e28&relpos=0
https://www.scopus.com/record/display.uri?eid=2-s2.0-85114282772&origin=resultslist&sort=cp-f&src=s&sid=708e5e1b3e9d0bb1a16168ccedf32e28&sot=b&sdt=b&cluster=scosrctype%2C%22j%22%2Ct%2Bscosubjabbr%2C%22MEDI%22%2Ct%2C%22IMMU%22%2Ct%2C%22PHAR%22%2Ct%2C%22BIOC%22%2Ct%2C%22HEAL%22%2Ct%2C%22NURS%22%2Ct%2Bscosubtype%2C%22ar%22%2Ct%2Bscolang%2C%22English%22%2Ct%2Bscoexactkeywords%2C%22Nonhuman%22%2Cf&s=%28TITLE-ABS-KEY%28%22antimicrobial+stewardship%22%29+OR+TITLE-ABS-KEY%28%22antibiotic+stewardship%22%29+AND+TITLE-ABS-KEY%28%22hospital%22%29+AND+TITLE-ABS-KEY%28%22healthcare%22%29%29+AND+PUBYEAR+%3E+2018+AND+PUBYEAR+%3C+2024&sl=187&sessionSearchId=708e5e1b3e9d0bb1a16168ccedf32e28&relpos=0
https://www.scopus.com/record/display.uri?eid=2-s2.0-85114282772&origin=resultslist&sort=cp-f&src=s&sid=708e5e1b3e9d0bb1a16168ccedf32e28&sot=b&sdt=b&cluster=scosrctype%2C%22j%22%2Ct%2Bscosubjabbr%2C%22MEDI%22%2Ct%2C%22IMMU%22%2Ct%2C%22PHAR%22%2Ct%2C%22BIOC%22%2Ct%2C%22HEAL%22%2Ct%2C%22NURS%22%2Ct%2Bscosubtype%2C%22ar%22%2Ct%2Bscolang%2C%22English%22%2Ct%2Bscoexactkeywords%2C%22Nonhuman%22%2Cf&s=%28TITLE-ABS-KEY%28%22antimicrobial+stewardship%22%29+OR+TITLE-ABS-KEY%28%22antibiotic+stewardship%22%29+AND+TITLE-ABS-KEY%28%22hospital%22%29+AND+TITLE-ABS-KEY%28%22healthcare%22%29%29+AND+PUBYEAR+%3E+2018+AND+PUBYEAR+%3C+2024&sl=187&sessionSearchId=708e5e1b3e9d0bb1a16168ccedf32e28&relpos=0
https://www.scopus.com/sourceid/21101054449?origin=resultslist
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Linkage and clustering of themes in antimicrobial stewardship 
The figure shows co-occurrence visualization. The size and color of the circles indicate the degree 

to which the bibliography and cluster merge, while the line length represents the strength of the 
connections between them. 

 

 
Source: Authors analysis by VOSviewer (2024) 

 
Figure 5. Co-occurence visualization 

 
Of the four visible colors, there are 4 clusters in this visualization. The first cluster in red consists 

of the keywords hospital patient, tertiary care center, prevalence, and several keywords of the type of 
antimicrobial agent, such as ceftriaxone, meropenem, vancomycin, ampicillin. The second cluster in 
green consists of the keywords adult, hospital admission, microbiology, length of stay, hospitalization, 
sepsis, mortality. The third cluster in blue shows the keywords antimicrobial stewardship, anti-
einfective agent, antbacterial agent, antibiotic resistance, infection control, prescription, pharmacist, 
physician, healthcare cost, healthcare planning. The fourth cluster is yellow, consisting of child, young 
adult, infant. Each cluster represents a group of interrelated entities or elements in a co-occurring 
network based on patterns of co-occurrence in the dataset. These clusters can describe a collection of 
topics that are related or frequently discussed together in literature, text documents, or other datasets 
being analyzed. 
 
Relationship between references, author dan keyword in Antimicrobial Stewardship 

There are 3 groups shown in the Three Field Plot figure. The left section illustrates the reference 
structure of the bibliographic data. Each node or branch in the tree may represent a particular 
category, source type, or topic relevant to the bibliographic data set being analyzed. In the middle 
there is the contribution of writers, the distribution of authors in certain fields, or relationships 
between writers, while in the right section, there are visualizations or information related to keywords 
used in studies. 
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Source: Authors analysis by Rstudio-Biblioshiny (2024) 
 

Figure 6. Three field plot visualization 
 

Figure 6. shows that six of the top seven authors who contributed to the topic of this study drew 
references from three studies.  The first is an annual surveillance report issued by the United Kingdom 
Government containing progress against the UK's national action plan on antimicrobial resistance (UK 
Health Security Agency, 2023) . Tong provides another citation that outlines the requirements for doing 
a qualitative study. The COREQ criteria is a comprehensive checklist comprising 32 items that aid re-
searchers in accurately reporting crucial elements of their research, including the research team, re-
search methodology, research context, findings, analysis, and interpretation (Tong et al., 2007). The 
most frequently cited reference is the 2015 guidelines issued by the World Health Organisation (WHO). 
These guidelines were designed to enhance awareness and comprehension of antimicrobial resistance, 
bolster knowledge through surveillance and research, decrease infection rates, and optimise the utili-
zation of antimicrobial drugs (Organization WH, 2015). 

The seven authors who contributed the most publications on AMS implementation often used the 
keywords antimicrobial stewardship, antimicrobial resistance, antibiotic stewardship, infection 
control, and antibiotics. 
 
Overlay visualization themes in the development of antimicrobial stewardship 

Overlay visualization is intended to see how patterns or relationships in scientific networks 
develop over time. This visualization can also help to see how the impact or popularity of a scientific 
work changes over time. 

The visualization above shows that around 2020, studies on AMS were more associated with the 
topics and keywords antimicrobial stewardship, antibiotic resistance, microbiology, pharmacist, and 
prescription. In the following year, studies shifted regarding topics and keywords hospital admission, 
hospitalization, length of stay, anti-infective agent, anti-bacterial agent, tertiary care center, hospital 
patient, and sepsis.   

In recent years, studies on AMS have covered topics that have largely examined the effect of 
antimicrobial agents on the success of ASP. Vancomycin and meropenem are the most frequently 
discussed antimicrobial agents associated with multidrug resistance. Other antimicrobial agents 
studied include carbapenem, ertapenem and methicillin resistant staphylococcus aerous. A study 
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proves that with the guideline for methicillin resistant staphylococcus aerous (MRSA) infection 
prevention, adherence to hand washing increases (Kusbaryanto, 2018) Studies on types of germs such 
as klebsiella pneumonia and pseudomonas aeroginosa have also begun to look at antimicrobial 
resistance. 

 

 
Source: Authors analysis by VOSviewer (2024) 

 
Figure 7. Overlay visualization 

 
Visualization for trend topic in antimicrobial stewardship 

"Trend topic" in Rstudio-Biblioshiny refers to a trending or popular topic or theme in the 
bibliographic data set being analyzed. This may include topics that get greater attention from 
researchers, recent publications that give rise to new topics, or trends in research and scientific 
literature. 

 
Source: Authors analysis by Rstudio-Biblioshiny (2024) 
 

Figure 8. Trend Topic in Antimicrobial Stewardship 
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In the Trend Topic image above, the size of the circle indicates the frequency with which the topic 
appears, the larger the circle, indicating the frequent use of the topic. While the horizontal line shows 
when the topic appeared in the last decade. It appears that the topics of antimicrobial stewardship 
program (ASP), surveillance, antibiotic prescribing and implementation of AMS are most often studied 
around 2019-2020. From 2021 to 2022, the most studies were on the topic of antimicrobial resistance, 
covid-19, antibiotics and infection control. In 2023, the most frequently researched studies are 
pharmacists, healthcare professionals, and antibiotic prophylaxis. The topic of study on antibiotic 
prophylaxis needs to be examined for the progress of an AMS program, whether its use is in accordance 
with expectations to reduce AMR. There is overwriting of antibiotic prophylaxis in vancomycin that can 
cause AMR to increase (Cabral, 2023). Specific interventions on surgical antibiotic prophylaxis 
guidelines are needed to encourage increased adherence to their use (Shrestha et al., 2023). 
 
Visualization for Future Research in the study of Antimicrobial Stewardship 

VOSviewer can display keyword density by being indicated by density visualization. The higher the 
keyword density, describing the research topic in that field, has been widely studied. Conversely, if the 
density is small, it can be an opportunity for new research to be carried out. Density visualization 
describes the density of a term based on the brightness of the visible color (Ajinegara et al., 2022). 
Density can serve as a foundation for examining research concepts that are infrequently conducted 
and frequently conducted. If a term appears with a pale or indistinct colour, it indicates that there is 
currently limited study conducted on that term. Conversely, when a term has a more intense yellow 
hue, it indicates that extensive study has frequently been conducted on that topic (Ajinegara et al., 
2022). 

 

 
Source: Authors analysis by Rstudio-Biblioshiny (2024) 

 
Figure 9. Future research visualization 

 

Figure. 9 shows that research into AMS along with anti-infective agents and anti-bacterial agents 
is often conducted. Other research that is often discussed is the topic of hospital admission, antibiotic 
resistance, and prescription. The variety of antimicrobial agents located on the outside with a less 
bright color shows that this topic has not been done much research. Studies on topics that are still little 
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discussed can be developed and analyzed in future research. The topic of study on germ types, such as 
pseudomonas aeruginosa, klebsiella pneumonia, clostridioides difficile, as well as studies that study 
antimicrobial types, such as carbapenem, ertapenem, cefoxitin, amikacin, piperacillin, doxycycline, 
deserves to be a study of the success of an AMS program in the present and the future. 
 
Visualization for thematic revolution in antimicrobial stewardship 

The "thematic revolution" in Rstudio-Biblioshiny refers to a major change or revolution in a theme 
or topic that appears in a bibliographic data set. This could include a sudden change in research focus, 
a new trend in the academic literature, or a paradigm shift within a field. 

 

Source: Authors analysis by Rstudio-Biblioshiny (2024)  

 
Figure 10. Thematic Revolution Visualization 

 
As seen in figure 10. Thematic Revolution, the theme in 2019 to 2020 is about human, hospital 

patient and practice guidelines. The evolution of the theme in 2021 and 2023 shifts to antimicrobial 
stewardship, vancomycin, human and physician.  

The study of vancomycin is widely discussed because the resistance rate to enterococcus germs 
is difficult to control (Bansal et al., 2023; Masoudifar et al., 2021; Abdallah et al., 2021; Fukushige et 
al., 2022; Tang et al., 2023). A study showed that vancomycin resistant enterococcus (VRE) did not 
change statistically significantly, but was the highest in 2020 compared to 2018 and 2019. The rise in 
broad-spectrum cephalosporin prescriptions may partly explain the increase in VRE infections 
(Fukushige et al., 2022). However, there are studies showing that the VRE rate dropped from 43.5% in 
Jan–June 2016 to 12.2% in July–Dec 2021 after AMP was implemented (Bansal et al., 2023). 

The study of AMS from year to year shows an increase in the number of publications, in 2019 
there will be 77 publications, in 2023 there will be 138 publications. This shows that AMS is still 
considered interesting to write because its implementation is still not optimal. Some studies show that 
with the Antimicrobial Stewardship Program (AMP) the rate of antibiotic use decreased by 12% in 30 
days (Tonazzi et al., 2022). Another study revealed that with AMS, there was an improvement in the 
quality of handling infection cases, the use of antibiotics, and germ patterns.  

However, there are several studies that show the unsuccess of an AMS program running in 
hospitals. A study showed that the prevalence of antimicrobial use in hospitals as a whole did not differ 
in the 2011 and 2015 evaluations (Magill et al., 2021). The prevalence of antimicrobial resistance is 
increasing across Latin America. It is crucial to comprehend the progress of antimicrobial stewardship 
programmes and the obstacles to successfully implementing ASP due to the scarcity of action plans or 
national policies to encourage ASP in the region (Lazure et al., 2022). On the other hand, AMR is 
increasing, but the development process of new antimicrobial drugs has slowed down (Dhingra et al., 
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2020). Investing in research and development of new antimicrobial agents is critical to tackling 
antimicrobial resistance. This includes exploring alternative treatment options and developing new 
classes of antibiotics. The research conducted by Breijyeh and Karaman explores potential strategies 
for creating innovative types of antibiotics that can effectively combat bacterial diseases in humans, 
without encountering any pre-existing resistance. This is achieved through the utilization of advanced 
techniques such as nanotechnology and computational methodologies (Breijyeh & Karaman, 2023). 

Many studies have been conducted to look at barriers to AMS implementation in hospitals and 
healthcare. Non-compliance of clinicians in implementing AMS is a lack of knowledge, attitudes, and 
practices regarding antibiotics among medical practitioners (Dhingra et al., 2020). Another study found 
that prescribers' confidence in their ability to use antibiotics appropriately contradicted the low level 
of knowledge of antibiotic use in this group of physicians (Domche Ngongang et al., 2021). Among 
health professionals, differences in knowledge and beliefs regarding antibiotic stewardship vary 
widely. These differences will affect their abilities, behaviors, and contributions to the collaboration 
and performance of healthcare teams (Herawati et al., 2021).  

Other barriers to AMS implementation include lack of management support, competition among 
professionals, and poor laboratories. Infection Program Control also plays a role in supporting the 
implementation of AMP so that germ resistance can be reduced (Aika & Enato,2022) Another study 
reveals that barriers affecting AMS efficacy are a lack of human resources, reluctance to follow clinical 
practice guidelines, and limited availability of diagnostic microbiology laboratory services (Kotwani & 
Gandra, 2023). 

The doctor's perspective on AMS also plays an important role in the success of ASP. Doctors have 
misconceptions about the rational use of antibiotics. Perceptions of antibiotic management programs 
remain poor (Atif et al., 2021; Alghamdi et al., 2020). antimicrobial stewardship measures (AMS) have 
been introduced in the UK, resulting in a reduction in antibiotic prescribing. However, there is still 
significant variability in antibiotic prescribing within the UK, and certain healthcare organizations con-
tinue to have high rates of antibiotic prescriptions (Borek et al., 2019). There are even studies showing 
that although awareness of AMS increases after implementation, many clinicians are skeptical of its 
benefits (Ayton et al., 2022). This further understanding of the different ASP application perspectives 
will provide information on possible ways to improve ASP applicability across clinical roles (Tjilos et al., 
2023). 

The need for education and training for professionals is critical to the success of AMP (Saleem et 
al., 2019; Lazure et al., 2022; Tahoon et al., 2020; Turner et al., 2023). The implemented educational 
program was successful in improving the knowledge, attitude, and practice of HCPs (Tahoon et al., 
2020).  Further incentives should be taken into account to solve perceived systemic obstacles (Lazure 
et al., 2022).  

In addition, policies from hospital leaders also play a major role in the success of AMP. 
Strengthening regulatory policies as well as leadership commitment in creating a culture that supports 
antibiotic stewardship, as well as ensuring staff are given adequate time for antibiotic stewardship 
efforts (Saleem et al., 2022; Carrico et al., 2018; Appaneal et al., 2019). Implementing crucial tech-
niques, such as conducting proactive evaluations of management performance and providing construc-
tive feedback, will facilitate the establishment and growth of the hospital ASP (Hayat et al., 2020). 

The study that has become the most referenced is a study on increasing the number of germ 
resistance when handling COVID-19 patients in the ICU. Prone position, presence of personal 
protective equipment (PPE), and contact with health workers are thought to contribute to increased 
CRE colonization (Tiri et al., 2020) Another study that became the second most references also showed 
an increase in vancomycin, ceftriaxone, and carbamapene resistance. Factors thought to influence this 
resistance are prolonged hospitalization, mechanical ventilation and steroid use (Kubin et al., 2021). 
Understandably, both studies scored the highest citations because the researchers wanted to look at 
the factors that influence the unsuccess of an AMS program to control antimicrobial resistance. 
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Judging from the number of publications by country, the United States and the United Kingdom 
are two countries that are productive in writing studies on antimicrobial stewardship. This can be 
understood because the United States through government policy, issued regulations on antimicrobial 
stewardship in 2007 (Majumder et al., 2020), reaffirmed by the Centers for Disease Control and 
Prevention (CDC) asking all hospitals in the United States to implement AMS programs to encourage 
hospitals to achieve the goal of reducing antimicrobial resistance (Pollack et al., 2014). In 2013, the 
United Kingdom implemented a five-year national strategy to address the issue of antimicrobial re-
sistance. The primary objective of this strategy is to impede the progression and dissemination of an-
tibiotic resistance (Johnson et al., 2015).  

Judging from the visualization of co-occurrence, overlay, and future research (VOSviewer), it 
appears that the topics that became studies in early 2019-2020 were studies with the keywords 
antimicrobial stewardship, antibiotic resistance, anti-infective agent, anti-bacterial agent, hospital 
admission, length of stay, infection control. 

In the following years, the trend of research shifted regarding the type of antimicrobial that is 
resistant to certain germs. Among these vancomycin, meropenem, ceftriaxone, and others, are 
associated with germs such as clostridiodes difficile, klebsiella pneumoniae and pseudomonas 
aeruginosa. All of these topics can be recommended for future research. Future studies can focus on 
the discovery of novel antibiotics and treatment methods, as well as the formulation of innovative 
techniques to control the spread of antimicrobial resistance. Some of the newly approved 
antimicrobial agents include delafloxacin, lefamulin, and meropenem-vaborbactam ( Stegemann & 
Trost, 2023).  

Not much different from the trend analysis of topics and thematic revolutions in Rstudio-
Biblioshin software, topics found in visualization can provide valuable insight into developments and 
shifts in research in a particular field over time. A topic that has not received much attention and can 
be used as a reference topic in the future is the topic of using prophylaxis antibiotics. Compliance from 
health professionals is required to prevent widespread antimicrobial resistance (Shrestha et al., 2023).  
Another topic that can still be used today is the role of pharmacists and health professionals in AMS 
implementation. Both play a major role in the success of an AMS program to reduce AMR. Hospital 
pharmacists in Europe stand ready to fight for infection prevention and contribute and promote the 
judicious use of antimicrobials through antimicrobial stewardship (AMS) (Abuhamda et al., 2023). 

Steps required for intervention for an AMS success are quality improvement, multidisciplinary 
team involvement, auditing, development of tools for prescribing audits, providing training, and 
increasing staff time availability to run AMP (Borek et al., 2019). It requires the development of 
antibiotic use guidelines, strict laws regarding the use of antibiotics, and active participation of health 
professionals in order for an antimicrobial stewardship program to work properly (Atif et al., 2021). 
 
Conclusion 

The implementation of the antimicrobial stewardship program can run well in health services or 
hospitals if the system is also implemented properly. It requires high commitment from the 
government, hospital leaders, and all staff involved in it. Adequate facilities, education and training, 
and evaluation carried out are also important. 

This study examines and summarizes the results of research in the last five years to be used as a 
reference topic for the implementation of antimicrobial stewardship. We conduct literature reviews to 
identify relevant studies and summarize the evidence. We use Vosviewer and Rstudio-Biblioshiny 
software programs to analyze research trends in the last five years and discuss keywords or topics that 
are often used as studies or that are still rarely used as research topics. 

Journal readers and researchers will be more likely to develop meaningful future research on our 
recommended topics and topics needed for health regarding the implementation of antimicrobial 
stewardship to reduce widespread antimicrobial resistance. 



MyHAM 2024  

 

 
 131  

 

Acknowledgment 
Thank you to the Head of the UMY Hospital Administration Master's Study Program who has 

supported and facilitated the completion of this article. 
 

References 
Abdallah, F. E., Fathy, M., Fouda, E., Fahmy, H., & Abdallah, N. (2021). Antibiotic susceptibility and capsular genes of Streptococcus 

pneumoniae colonizing children with chronic respiratory diseases. Microbes Infect Dis., 2(4), 736–47.  
Abuhamda, G. A., Beshir, S. A., Sam, K. G., & Gillani, S. W. (2023). Antibiotic prescribing and dispensing behavior among doctors and 

pharmacists working in UAE. Pharm Pract., 21(2), 12.  
Ahuja, S., Singh, S., Charani, E., Surendran, S., Nampoothiri, V., Edathadathil F, et al. (2022). An evaluation of the implementation of 

interventions to reduce postoperative infections and optimise antibiotic use across the surgical pathway in India: a mixed-methods 
exploratory study protocol. Pilot Feasibility Stud., 8(1), 237.  

Aika, I. N., Enato E. (2022). Health care systems administrators perspectives on antimicrobial stewardship and infection prevention and 
control programs across three healthcare levels: a qualitative study. Antimicrob Resist Infect Control, 11(1), 157.  

Ajinegara, M. W., & Soebagyo, J. (2022). Analisis bibliometrik tren penelitian media pembelajaran google classroom menggunakan aplikasi 
VOSViewer. JNPM (Jurnal Nas Pendidik Mat, 6(1), 193–202.  

Alam, M., Saleem, Z., Haseeb, A., Qamar, M. U., Sheikh, A., Abuhussain, S. S. A., et al. (2023). Tackling antimicrobial resistance in primary care 
facilities across Pakistan: Current challenges and implications for the future. J Infect Public Health, 1, 97-110. doi: 
10.1016/j.jiph.2023.10.046. 

Alghamdi, S., Atef-Shebl, N., Aslanpour, Z., & Berrou, I. (2019). Barriers to implementing antimicrobial stewardship programmes in three 
Saudi hospitals: evidence from a qualitative study. J Glob Antimicrob Resist., 18, 284–90.  

Alghamdi, S., Berrou, I., Aslanpour, Z., Bajnaid, E., Alzahrani, A., & Shebl, N. A. (2020). Perceptions regarding antimicrobial use and resistance 
among adult hospital patients in Saudi Arabian Ministry of Health (MOH) hospitals. Saudi Pharm J., 28(12), 1648–54.  

Alghamdi, S., Berrou, I., Aslanpour, Z., Mutlaq, A., Haseeb, A., Albanghali, M., et al. (2021). Antimicrobial stewardship programs in Saudi 
hospitals: Evidence from a national survey. Antibiotics, 10(2), 193.  

Appaneal, H. J., Luther, M. K., Timbrook, T. T., LaPlante, K. L., & Dosa, D. M. (2019). Facilitators and barriers to antibiotic stewardship: a 
qualitative study of pharmacists’ perspectives. Hosp Pharm., 54(4), 250–8.  

Ashiru-Oredope, D., Hopkins, S., Vasandani, S., Umoh, E., Oloyede, O., Nilsson, A. et al. (2021). Healthcare workers’ knowledge, attitudes, 
and behaviours with respect to antibiotics, antibiotic use and antibiotic resistance across 30 EU/EEA countries in 2019. 
Eurosurveillance, 26(12), 1900633.  

Atif, M., Ihsan, B., Malik, I., Ahmad, N., Saleem, Z., Sehar, A., et al. (2021). Antibiotic stewardship program in Pakistan: A multicenter 
qualitative study exploring medical doctors’ knowledge, perception and practices. BMC Infect Dis., 21(1), 1–11.  

Ayton, D., Watson, E., Betts, J. M., Doyle, J., The, B., Valoppi, G., et al. (2022). Implementation of an antimicrobial stewardship program in 
the Australian private hospital system: qualitative study of attitudes to antimicrobial resistance and antimicrobial stewardship. BMC 
Health Serv Res., 22(1), 1554.  

Ayukekbong, J. A., Ntemgwa, M., & Atabe, A. N. (2017). The threat of antimicrobial resistance in developing countries: causes and control 
strategies. Antimicrob Resist Infect Control, 6(1), 1–8.  

Bansal, N., Goyal, P., Basu, D., Batra, U., Sachdeva, N., Joga, S. et al. (2023). Impact of improving infection control and antibiotic stewardship 
practices on nosocomial infections and antimicrobial resistance in an oncology center from India. Indian J Med Microbiol., 45, 100383.  

Bedos, J. P., Daikos, G., Dodgson, A. R., Pan, A., Petrosillo, N., Seifert, H. et al. (2021). Early identification and optimal management of 
carbapenem-resistant Gram-negative infection. J Hosp Infect, 108, 158–67.  

Bhatti, J. M., Raza, S. A., Alam, A. F., Khan, Y. N., Mala, A., Batool, I. et al. (2023). Antibiotic choices among healthcare professionals for 
enterococcal bacteremia with patterns of resistance and risk factors of mortality, in settings of poor antibiotic stewardship program—
a five-year retrospective cohort study. BMC Infect Dis., 23(1), 514.  

Blot, S., Ruppé, E., Harbarth, S., Asehnoune, K., Poulakou, G., Luyt, C. E., et al. (2022). Healthcare-associated infections in adult intensive care 
unit patients: Changes in epidemiology, diagnosis, prevention and contributions of new technologies. Intensive Crit Care Nurs., 70, 
103227.  

Bonaconsa, C., Mbamalu, O., Mendelson, M., Boutall, A., Warden, C., Rayamajhi, S. et al. (2021). Visual mapping of team dynamics and 
communication patterns on surgical ward rounds: an ethnographic study. BMJ Qual Saf., 30(10), 812–24.  

Borek, A. J., Wanat, M., Sallis, A., Ashiru-Oredope, D., Atkins, L., Beech, E. et al. (2019). How can national antimicrobial stewardship 
interventions in primary care be improved? A stakeholder consultation. Antibiotics, 8(4), 207.  

Breijyeh, Z., & Karaman, R. (2023). Design and Synthesis of Novel Antimicrobial Agents. Antibiotics, 12(3), 628.  
Broom, J., Broom, A., Kirby, E., Gibson, A. F., & Post, J. J. (2017). How do hospital respiratory clinicians perceive antimicrobial stewardship 

(AMS)? A qualitative study highlighting barriers to AMS in respiratory medicine. J Hosp Infect., 96(4), 316–22.  
Burton, E., O’Driscoll, M., & Fleming, A. (2022). The protected antimicrobial process in a University Teaching Hospital: a qualitative interview 

study exploring the knowledge, attitudes, and experiences of healthcare professionals. Int J Clin Pharm., 44(3), 630–40.  
Cabral, S. M., Harris, A. D., Cosgrove, S. E., Magder, L. S., Tamma, P. D., Goodman, K. E. (2023). Adherence to Antimicrobial Prophylaxis 

Guidelines for Elective Surgeries Across 825 US Hospitals, 2019–2020. Clin Infect Dis., 76(12), 2106–15.  
Cai, Y., Shek, P. Y., Teo, I., Tang, S. S. L., Lee, W., Liew, Y. X. et al. (2016). A multidisciplinary antimicrobial stewardship programme safely 

decreases the duration of broad-spectrum antibiotic prescription in Singaporean adult renal patients. Int J Antimicrob Agents, 47(1), 
91–6.  

Carrico, R. M., Garrett, H., Balcom, D., & Glowicz, J. B. (2018). Infection prevention and control core practices: a roadmap for nursing practice. 
Nursing (Lond), 48(8), 28.  

Cercenado, E. (2022). Rapid techniques for therapeutic optimization. Diagnostic stewardship. Rev Española Quimioter, 35(Suppl 3), 80.  
Cheon, S., Kim, M. J., Yun, S. J., Moon, J. Y., & Kim, Y. S. (2016). Controlling endemic multidrug-resistant Acinetobacter baumannii in intensive 

care units using antimicrobial stewardship and infection control. Korean J Intern Med., 31(2), 367.  



MyHAM 2024  

 

    
 132  

 

Cipko, K., Cuenca, J., Wales, E., Harris, J., Bond, S., Newton, P., et al. (2020). Implementation of an antimicrobial stewardship programme and 
reduction in carbapenemase-producing Enterobacterales in an Australian local health district. JAC-Antimicrobial Resist, 2(3), dlaa041.  

Demir, S. Ö., Kepenekli, E., Akkoç, G., Yakut, N., & Soysal, A. (2021). Cost and length of hospital stay for healthcare facilityonset Clostridioides 
Difficile infection in pediatric wards: a prospective cohort analysis. Turk J Pediatr., 63(6), 1004-1011. 
https://doi.org/10.24953/turkjped.2021.06.008  

Dhingra, S., Rahman, N. A. A., Peile, E., Rahman, M., Sartelli, M., Hassali, M. A. et al. (2020). Microbial resistance movements: An overview of 
global public health threats posed by antimicrobial resistance, and how best to counter. Front Public Heal., 8, 535668.  

Domche Ngongang, S. C., Basera, W., & Mendelson, M. (2021). Tertiary hospitals physician’s knowledge and perceptions towards antibiotic 
use and antibiotic resistance in Cameroon. BMC Infect Dis., 21(1), 1–11.  

Elbeddini, A., Prabaharan, T., Almasalkhi, S., & Tran, C. (2020). Pharmacists and COVID-19. Journal of Pharmaceutical Policy and Practice, 
13(1), 1–4.  

Fadare, J. O., Ogunleye, O., Iliyasu, G., Adeoti, A., Schellack, N., Engler, D, et al. (2019). Status of antimicrobial stewardship programmes in 
Nigerian tertiary healthcare facilities: findings and implications. J Glob Antimicrob Resist., 17, 132–6.  

Ferrer, R., Fariñas, M. C., Maseda, E., Salavert, M., Bou, G., Díaz-Regañón, J, et al. (2021). Clinical management of cUTI, cIAI, and HABP/VABP 
attributable to carbapenem-resistant Gram-negative infections in Spain. Rev Española Quimioter, 34(6), 639.  

Friedman, N. D., Temkin, E., & Carmeli, Y. (2016). The negative impact of antibiotic resistance. Clin Microbiol Infect., 22(5), 416–22.  
Friedrich, A. W. (2019). Control of hospital acquired infections and antimicrobial resistance in Europe: the way to go. Wiener Medizinische 

Wochenschrift, 169, 25–30.  
Fukushige, M., Syue, L. S., Morikawa, K., Lin, W. L., Lee, N. Y., Chen, P. L. et al. (2022). Trend in healthcare-associated infections due to 

vancomycin-resistant Enterococcus at a hospital in the era of COVID-19: more than hand hygiene is needed. J Microbiol Immunol 
Infect., 55(6), 1211–8.  

Gonzalez, C. A., Van Rysselberghe, N. L., Maschhoff, C., & Gardner, M. J. (2022). Clostridium difficile colitis portends poor outcomes in lower 
extremity orthopaedic trauma surgery. Injury, 53(10), 3458–63.  

Goulopoulos, A., Rofe, O., Kong, D., Maclean, A., & O’Reilly, M. (2019). Attitudes and beliefs of Australian emergency department clinicians 
on antimicrobial stewardship in the emergency department: a qualitative study. Emerg Med Australas, 31(5), 787–96.  

Granata, G., Bartoloni, A., Codeluppi, M., Contadini, I., Cristini, F., Fantoni, M., et al. (2020). The burden of Clostridioides difficile infection 
during the COVID-19 pandemic: a retrospective case-control study in Italian hospitals (CloVid). J Clin Med., 9(12), 3855.  

Haseeb, A., Saleem, Z., Maqadmi, A. F., Allehyani, R. A., Mahrous, A. J., Elrggal, M. E., et al. (2023). Ongoing strategies to improve antimicrobial 
utilization in hospitals across the Middle East and North Africa (MENA): findings and implications. Antibiotics,12(5), 827.  

Hassan, S. K., Dahmash, E. Z., Madi, T., Tarawneh, O., Jomhawi, T., Alkhob, W. et al. (2023). Four years after the implementation of 
antimicrobial stewardship program in Jordan: evaluation of program’s core elements. Front Public Heal., 11, 1078596.  

Hayat, K., Rosenthal, M., Gillani, A. H., Chang, J., Ji, W., Yang, C., et al. (2020). Perspective of key healthcare professionals on antimicrobial 
resistance and stewardship programs: a multicenter cross-sectional study from Pakistan. Front Pharmacol., 10, 1520.  

Herawati, F., Jaelani, A. K., Wijono, H., Rahem, A., Yulia, R., Andrajati, R., et al. (2021). Antibiotic stewardship knowledge and belief differences 
among healthcare professionals in hospitals: A survey study. Heliyon, 7(6), e07377. doi: 10.1016/j.heliyon.2021.e07377.   

Idigo, A. J., Wells, J. M., Brown, M. L., Wiener, H. W., Griffin, R. L., Cutter, G., et al. (2022). Clinical risk factors for admission with Pseudomonas 
and multidrug-resistant Pseudomonas community-acquired pneumonia. Antimicrob Resist Infect Control, 11(1), 95.  

Jabeen, N., Ullah, W., Khalid, J., & Samad, Z. (2023). Estimating antibiotics consumption in a tertiary care hospital in Islamabad using a WHO’s 
defined daily dose methodology. Antimicrob Resist Infect Control, 12(1), 132.  

Johnson, A. P., Ashiru-Oredope, D., Beech, E. (2015). Antibiotic stewardship initiatives as part of the UK 5-year antimicrobial resistance 
strategy. Antibiotics, 4(4), 467–79. 

Jones, K. A., Onwubiko, U. N., Kubes, J., Albrecht, B., Paciullo, K., Howard-Anderson, J., et al. (2021). Reductions in inpatient fluoroquinolone 
use and postdischarge Clostridioides difficile infection (CDI) from a systemwide antimicrobial stewardship intervention. Antimicrob 
Steward Healthc Epidemiol.,1(1), e32.  

Kalungia, A. C., Mwambula, H., Munkombwe, D., Marshall, S., Schellack, N., May, C., et al. (2019). Antimicrobial stewardship knowledge and 
perception among physicians and pharmacists at leading tertiary teaching hospitals in Zambia: implications for future policy and 
practice. J Chemother, 31(7–8), 378–87.  

Kamara, I. F., Kanu, J., Maruta, A., Fofanah, B. D., Kamara, K. N., Sheriff, B., et al. (2023). Antibiotic use among hospitalized patients in Sierra 
Leone: a national point prevalence survey using the WHO survey methodology. BMJ Open, 13(12), e078367.  

Kementerian Kesehatan RI. (2021). Peraturan Menteri Kesehatan RI no. 28 tahun 2021 tentang penggunaan antibiotik. 
Kim, J., Craft, D. W., & Katzman, M. (2015). Building an antimicrobial stewardship program: cooperative roles for pharmacists, infectious 

diseases specialists, and clinical microbiologists. Lab Med., 46(3), e65–71.  
Kotwani, A., & Gandra, S. (2023). Strengthening antimicrobial stewardship activities in secondary and primary public healthcare facilities in 

India: Insights from a qualitative study with stakeholders. Indian J Med Microbiol., 41, 59–63.  
Kubin, C. J., McConville, T. H., Dietz, D., Zucker, J., May, M., Nelson, B. et al. (2021). Characterization of bacterial and fungal infections in 

hospitalized patients with coronavirus disease 2019 and factors associated with health care-associated infections. In: Open forum 
infectious diseases. Oxford University Press US. p. ofab201.  

Kusbaryanto, K. (2018). The effectiveness of the auditing guidelines for methicillin-resistant Staphylococcus aureus infection using directive 
discourse. Ann Trop Med Public Heal., 11(3), 59–61.  

Lazure, P., Augustyniak, M., Goff, D. A., Villegas, M. V., Apisarnthanarak, A., & Péloquin, S. (2022). Gaps and barriers in the implementation 
and functioning of antimicrobial stewardship programmes: results from an educational and behavioural mixed methods needs 
assessment in France, the United States, Mexico and India. JAC-Antimicrobial Resist., 4(5), dlac094.  

Mabilat, C., Gros, M. F., Van Belkum, A., Trubiano, J. A., Blumenthal, K. G., Romano, A., et al. (2022). Improving antimicrobial stewardship 
with penicillin allergy testing: a review of current practices and unmet needs. JAC-Antimicrobial Resist., 4(6), dlac116.  

Magill, S. S., O’Leary, E., Ray, S. M., Kainer, M. A., Evans, C., Bamberg, W. M., et al. (2021). Antimicrobial use in US hospitals: comparison of 
results from emerging infections program prevalence surveys, 2015 and 2011. Clin Infect Dis., 72(10), 1784–92.  



MyHAM 2024  

 

 
 133  

 

Majumder, M. A. A., Rahman, S., Cohall, D., Bharatha, A., Singh, K., Haque, M., et al. (2020). Antimicrobial stewardship: Fighting antimicrobial 
resistance and protecting global public health. Infect Drug Resist., 47, 13–38.  

Malmgren, A., Biswanger, K., Lundqvist, A., & Zaoutis, T. (2019). Education, decision support, feedback and a minor reward: a novel 
antimicrobial stewardship intervention in a Swedish paediatric emergency setting. Infect Dis (Auckl)., 51(8), 559–69.  

Masoudifar, M., Gouya, M. M., Pezeshki, Z., Eshrati, B., Afhami, S., Farzami, M. R., et al. (2021). Health care-associated infections, including 
device-associated infections, and antimicrobial resistance in Iran: The national update for 2018. J Prev Med Hyg., 62(4), E943.  

Mendelson, M., Morris, A. M., Thursky, K., & Pulcini, C. (2020). How to start an antimicrobial stewardship programme in a hospital. Clin 
Microbiol Infect., 26(4), 447–53.  

Negi, G., Arjun, K. B., Panda, P. K. (2023). Ground level utility of access, watch, reserve classification: insights from a tertiary care center in 
north India. World J Exp Med., 13(5), 123.  

Ogunleye, O. O., Oyawole, M. R., Odunuga, P. T., Kalejaye, F., Yinka-Ogunleye, A. F., Olalekan, A. et al. (2022). A multicentre point prevalence 
study of antibiotics utilization in hospitalized patients in an urban secondary and a tertiary healthcare facilities in Nigeria: Findings and 
implications. Expert Rev Anti Infect Ther., 20(2), 297–306.  

Organization WH. (2015). Global action plan on antimicrobial resistance.  
Pollack, L. A., & Srinivasan, A. (2014). Core elements of hospital antibiotic stewardship programs from the Centers for Disease Control and 

Prevention. Clin Infect Dis., 59(suppl_3), S97–100.  
Prestinaci, F., Pezzotti, P., & Pantosti, A. (2015). Antimicrobial resistance: A global multifaceted phenomenon. Pathog Glob Health, 109(7), 

309–18.  
Raphael, E., Glymour, M. M., & Chambers, H. F. (2021). Trends in prevalence of extended-spectrum beta-lactamase-producing Escherichia 

coli isolated from patients with community-and healthcare-associated bacteriuria: results from 2014 to 2020 in an urban safety-net 
healthcare system. Antimicrob Resist Infect Control, 10(1), 1–13.  

Roope, L. S. J., Smith, R. D., Pouwels, K. B., Buchanan, J., Abel, L., Eibich, P., et al. (2019). The challenge of antimicrobial resistance: what 
economics can contribute. Science, 364(6435), eaau4679.  

Saleem, Z., Godman, B., Cook, A., Khan, M. A., Campbell, S. M., Seaton, R. A., et al. (2022). Ongoing efforts to improve antimicrobial utilization 
in hospitals among African countries and implications for the future. Antibiotics, 11(12), 1824.  

Saleem, Z., Saeed, H., Hassali, M. A., Godman, B., Asif, U., Yousaf, M., et al. (2019). Pattern of inappropriate antibiotic use among hospitalized 
patients in Pakistan: a longitudinal surveillance and implications. Antimicrob Resist Infect Control, 8(1), 1–7.  

Shrestha, I., Shrestha, S., Vijayageetha, M., Koju, P., Shrestha, S., Zachariah, R. et al. (2023). Surgical Antibiotic Prophylaxis Administration 
Improved after introducing Dedicated Guidelines: A Before-and-After Study from Dhulikhel Hospital in Nepal (2019–2023). Trop Med 
Infect Dis., 8(8), 420.  

Singh, S., Mendelson, M., Surendran, S., Bonaconsa, C., Mbamalu, O., Nampoothiri, V., et al. (2021).  Investigating infection management and 
antimicrobial stewardship in surgery: a qualitative study from India and South Africa. Clin Microbiol Infect., 27(10), 1455–64.  

Stegemann, M., & Trost, U. (2023). New developments in the fight against bacterial infections: Update on antiobiotic research, development 
and treatment. Inn Medizin (Heidelberg, Ger), 64(11), 1123-1128. doi: 10.1007/s00108-023-01567-1. 

Tahoon, M. A., Khalil, M. M., Hammad, E., Morad, W. S., Awad, S. M., & Ezzat, S. (2020). The effect of educational intervention on healthcare 
providers’ knowledge, attitude, & practice towards antimicrobial stewardship program at, National Liver Institute, Egypt. Egypt Liver 
J., 10, 1–7.  

Tang, Y. F., Lin, Y. S., Su, L. H., & Liu, J. W. (2023). Increasing trend of healthcare-associated infections due to vancomycin-resistant 
Enterococcus faecium (VRE-fm) paralleling escalating community-acquired VRE-fm infections in a medical center implementing strict 
contact precautions: An epidemiologic and pa. J Microbiol Immunol Infect., 56(5), 1045–53.  

Tiri, B., Sensi, E., Marsiliani, V., Cantarini, M., Priante, G., Vernelli, C., et al. (2020). Antimicrobial stewardship program, COVID-19, and 
infection control: spread of carbapenem-resistant Klebsiella pneumoniae colonization in ICU COVID-19 patients. What did not work? J 
Clin Med., 9(9), 2744.  

Tjilos, M., Drainoni, M. L., Burrowes, S. A. B., Butler, J. M., Damschroder, L. J., Goetz, M. B., et al. (2023). A qualitative evaluation of frontline 
clinician perspectives toward antibiotic stewardship programs. Infect Control Hosp Epidemiol., 44(12), 1995-2001. doi: 
10.1017/ice.2023.35. 

Tonazzi, S., Prenovost, L., & Scheuermann, S. (2022). Delayed antibiotic prescribing to reduce antibiotic use: an urgent care practice change. 
BMJ Open Qual., 11(1), e001513.  

Tong, A., Sainsbury, P., & Craig, J. (2007). Consolidated criteria for reporting qualitative research (COREQ): a 32-item checklist for interviews 
and focus groups. Int J Qual Heal care, 19(6), 349–57.  

Turner, R., Hart, J., Ashiru-Oredope, D., Atkins, L., Eades, C., Felton, T., et al. (2023). A qualitative interview study applying the COM-B model 
to explore how hospital-based trainers implement antimicrobial stewardship education and training in UK hospital-based care. BMC 
Health Serv Res., 23(1), 770.  

UK Health Security Agency. (2023). English surveillance programme for antimicrobial utilisation and resistance (ESPAUR) Report 2022 to 2023. 
1–143.  

Xu, S., Kitchen, C., Liu, Y., Kabba, J. A., Hayat, K., Wang, X., et al. (2023). Effect of a national antibiotic stewardship intervention in China 
targeting carbapenem overuse: An interrupted time-series analysis. Int J Antimicrob Agents, 62(4), 106936.  

 


