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Sciences 

Abstract 

Antimicrobial resistance, abbreviated as AMR, has arisen as a 

worldwide health risk, contributing to higher rates of morbidity, 

death, and overall expenses associated with medical treatment. 

Within the context of this multi-center study, the purpose was to 

assess the efficacy of treatments using genotypic monitoring and 

antibiotic stewardship in the fight against antimicrobial resistance 

(AMR) in hospital settings. In order to evaluate the effect that these 

measures have had on the development of antibiotic resistance 

patterns, an exhaustive study of patient records and bacterial isolates 

from a number of different hospitals was carried out. Our research 

sheds light on the important part that genotypic surveillance and 

targeted antibiotic stewardship methods play in preventing the 

spread of antibiotic-resistant bacteria and increasing the efficiency 

with which antimicrobials are utilised. 
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Introduction 

Because of the rise of antimicrobial resistance, the effectiveness of currently available 

antimicrobials is threatened on a global scale. The high patient density, widespread use of 

antimicrobials, and opportunities for cross-contamination that exist in hospital settings make 

them uniquely vulnerable to the transmission and growth of resistant microorganisms(1). An 

emerging strategy for combating antimicrobial resistance is genotypic monitoring combined 

with evidence-based antibiotic management(2). The purpose of this research is to examine how 

antibiotic stewardship and genotypic monitoring programmes affect the prevalence of resistant 

microorganisms in healthcare facilities. 

When bacteria stop responding to antibiotics, it can take far longer for patients to recover, 

driving up healthcare expenses and increasing the risk of death throughout the world. Because 

of the high concentration of patients and the widespread use of antimicrobials, hospitals have 

evolved into breeding grounds for drug-resistant bacteria and viruses. Together, genotypic 

monitoring and evidence-based antibiotic management hold great promise as a means to 

successfully tackle antimicrobial resistance. The purpose of this research is to evaluate the 

efficiency of antibiotic stewardship and genotypic monitoring programmes in reducing the 

prevalence of resistant microorganisms in healthcare facilities(3). 

Antimicrobial resistance (AMR) occurs when microorganisms including bacteria, viruses, 

fungi, and parasites develop and acquire ways to withstand the effects of antimicrobial 

medications. Antimicrobial resistance (AMR) has been linked to the overuse and improper use 

of antibiotics in both human and animal medicine. Hospitals are breeding grounds for 

antibiotic-resistant bacteria due to the selection pressure exerted by the widespread use of these 

drugs to treat a wide variety of patient illnesses. 

 

Longer hospital stays, higher treatment costs, and an increased risk of death are all connected 

with HAIs caused by resistant pathogens. The healthcare industry is plagued by infections 

caused by superbugs including methicillin-resistant Staphylococcus aureus (MRSA) and 

carbapenem-resistant Enterobacteriaceae (CRE). In addition, nations with high TB loads 

continue to worry about the spread of multidrug-resistant tuberculosis (MDR-TB). 

Genotypic surveillance is the process of monitoring microbial populations for the presence of 

resistance genes and mutations using molecular methods. This method facilitates the study of 

the genetic basis for resistance and the monitoring of its spread within and between hospitals. 

Hospitals may employ more precise infection control strategies to prevent outbreaks and 

contain the spread of drug-resistant infections by analysing their genetic fingerprints. 

Antibiotic stewardship initiatives work towards the same goal, emphasising the need of using 

antibiotics only when necessary. Strategies include monitoring prescription trends to ensure 

adherence to best practises, establishing standards and formularies for antibiotic usage, and 

training healthcare personnel on acceptable prescription practises. Antibiotic stewardship 

works to limit the emergence of antibiotic resistance and maintain the usefulness of currently 

available antibiotics by maximising their application. 

Several hospitals participated in a multi-center research to examine the effect of genotypic 

monitoring and antibiotic stewardship on antimicrobial resistance (AMR). Information on 
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patients' demographics, medical histories, and antibiotic prescriptions was compiled for 

statistical analysis. Moreover, bacterial isolates were collected from various clinical materials 

such blood cultures, urine samples, and wound swabs and analysed using genotypic methods 

like whole-genome sequencing and polymerase chain reaction (PCR) tests. 

Antimicrobial resistance was shown to be worrisomely widespread in the sample of hospitals 

in the early investigation. The importance of horizontal gene transfer in the dissemination of 

resistance was brought to light by the discovery of important resistance genes using genotypic 

monitoring. Horizontal gene transfer is a process by which bacteria acquire genes from other 

bacteria, and it frequently results in the dissemination of resistance determinants. 

The hospitals then instituted antibiotic stewardship and genotypic monitoring programmes that 

addressed their unique circumstances. These interventions were specifically crafted to 

concentrate on high-risk locales and diseases, since these were thought to pose the greatest 

danger. Antimicrobial resistance was measured as the trial progressed to determine the effect 

of these therapies. 

Antimicrobial-resistant infection rates were found to be much lower in several of the hospitals 

that took part in the study. Certain drug-resistant organisms or drug-resistance combinations 

were less common as a result of the actions. Infections caused by MRSA and CRE decreased 

noticeably more than others, suggesting the combination strategy may be useful. 

Compliance with antibiotic stewardship standards rose among healthcare practitioners, 

indicating higher understanding and adherence to appropriate antibiotic practises, which likely 

contributed to the drop in AMR rates. Since improper usage is a main driver of resistance 

development, this trend towards more prudent use of antimicrobials may have contributed to 

the observed drop in resistance rates. 

The necessity of concerted and coordinated efforts to tackle this global health problem is shown 

by the efficacy of genotypic surveillance and antibiotic stewardship programmes in reducing 

AMR in hospitals. Hospitals can enhance patient outcomes and decrease healthcare-associated 

infections by combining genotypic surveillance with targeted treatments, such as the 

implementation of prompt infection control measures and individualised antibiotic treatment 

programmes. 

The battle against AMR, however, calls for constant awareness and creative problem solving. 

New forms of resistance will necessitate ongoing investigation into diagnostic tools and 

tailored treatments. Sharing data and adopting standardised surveillance and stewardship 

procedures requires close cooperation between healthcare facilities and public health agencies. 

In conclusion, genotypic monitoring in conjunction with antibiotic stewardship is a potent tool 

for reducing the spread of resistant microorganisms in healthcare facilities. The impact of AMR 

can be lessened, patient outcomes can be improved, and the efficacy of current antimicrobial 

medicines can be protected if healthcare facilities apply molecular tools to identify resistance 

trends and optimise antimicrobial usage through evidence-based treatments. In light of this 

dynamic and complicated threat, it is critical to fund effective surveillance and stewardship 

programmes to protect the public health and maintain the viability of antimicrobial treatments. 
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Methods 

The multi-center study was carried out with thorough preparation and teamwork among five 

Indonesian institutions. A variety of data was collected from many sources inside healthcare 

institutions to study the influence of genotypic surveillance and antibiotic stewardship on 

antimicrobial resistance. 

Patient data was critical in establishing the demographics and medical histories of those seeking 

care at the participating institutions. Demographic data, such as age, gender, and underlying 

health issues, aided in identifying possible risk factors for drug-resistant infections. 

Researchers were able to identify patients who were more vulnerable to AMR due to past 

antibiotic exposure using medical history data. 

Data was collected throughout a set timeframe over the course of the study, ensuring that a 

comprehensive picture of patient demographics and medical characteristics was obtained. 

Researchers were able to evaluate trends in antimicrobial resistance rates over time using a 

long-term data gathering method, indicating the efficiency of the treatments in reducing AMR 

in hospital settings. 

At the same time, bacterial isolates were methodically collected from a variety of clinical 

specimens, including blood cultures, urine samples, and wound swabs. These isolates reflected 

the wide variety of illnesses seen in hospital settings. Advanced genotypic analysis methods, 

such as whole-genome sequencing and/or polymerase chain reaction (PCR)-based tests, were 

used on the chosen specimens. 

Researchers were able to identify particular genes related with antibiotic resistance thanks to 

whole-genome sequencing, which provided a thorough perspective of the genetic composition 

of the isolated bacteria. The study team was able to identify the transmission routes of resistant 

strains and estimate the risk for cross-contamination inside and across hospitals by analysing 

the viruses' genetic fingerprints(4). 

Furthermore, PCR-based assays enabled the quick detection and identification of resistance 

genes, allowing for real-time monitoring of evolving resistant strains. The combination of these 

sophisticated genotypic approaches yielded a solid knowledge of the molecular basis of AMR, 

which is critical for developing successful targeted tactics to battle resistant infections. 

The study included evidence-based antibiotic stewardship treatments to address the issue of 

improper antimicrobial usage. Healthcare workers were taught on the significance of effective 

antimicrobial prescription practises, as well as the dangers of overuse and abuse of these drugs. 

This educational component sought to give healthcare practitioners with the information and 

awareness they needed to make informed and sensible antimicrobial prescription decisions(5). 

In addition, the introduction of antimicrobial guidelines and formularies was critical in 

standardising treatment practises among the collaborating hospitals. Following evidence-based 

guidelines, healthcare professionals might choose the best antibiotics for individual diseases, 

reducing the risk of resistance and encouraging better patient outcomes(6). 

Researchers devised a mechanism for giving quick feedback on prescription practises to enable 

real-time decision-making. This feedback loop enabled healthcare practitioners to reflect on 

their antimicrobial prescription decisions and make required changes as soon as possible. The 
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value of timely feedback in emphasising the necessity of antibiotic stewardship and building a 

culture of responsible antimicrobial use within hospital settings cannot be overstated. 

Pre-intervention and post-intervention rates of antibiotic resistance were compared to 

determine the efficacy of these strategies. Pre-intervention data provided a baseline for 

resistance rates, allowing researchers to assess the scope of the AMR problem in hospitals prior 

to initiating genotypic monitoring and antibiotic stewardship initiatives. 

Following the implementation of the therapies, post-intervention data were gathered to identify 

the changes in antimicrobial resistance patterns. Researchers might discover any substantial 

decreases in resistance rates and quantify the success of the combined method in reducing 

AMR within hospital settings by comparing pre- and post-intervention data. 

The data was extensively analysed by the study team, who took into consideration potential 

confounding factors such as patient demographic fluctuations, local resistance patterns, and 

other external impacts. To establish the validity and robustness of the findings, statistical 

analysis and suitable control groups were used. 

Overall, the multi-center study's comprehensive strategy enabled researchers to gather useful 

insights on the efficiency of genotypic surveillance and antibiotic stewardship in combating 

antimicrobial resistance in hospital settings. The study presented a comprehensive perspective 

of the AMR landscape by merging patient data, bacterial isolates, and sophisticated genotypic 

analysis, which is critical for delivering targeted and evidence-based therapies. 

Furthermore, the favourable impact of antibiotic stewardship interventions including as 

education, recommendations implementation, and real-time feedback indicated the efficacy of 

these techniques in encouraging sensible antimicrobial use and lowering resistance rates. The 

findings of the study show significant potential for directing healthcare institutions in the 

implementation of efficient antimicrobial stewardship programmes and genotypic surveillance 

practises, eventually helping to worldwide efforts to prevent AMR and preserve antimicrobial 

agent efficacy. 

Results 

This study's preliminary analysis of 280 patient records and 10 bacterial isolates yielded crucial 

insights into the alarming prevalence of antimicrobial resistance (AMR) across multiple 

hospital settings. The genotypic analysis of the bacterial isolates revealed the presence of 90 

important resistance genes, indicating the participation of horizontal gene transfer in the spread 

of resistance. 

Antimicrobial resistance has emerged as a formidable obstacle in the field of public health, 

posing grave dangers to patient outcomes, healthcare costs, and global health security. In 

hospital contexts, the pervasive use of antimicrobial agents exerts a selective pressure that 

fosters the development and spread of resistant pathogens. Due to the high patient density, the 

frequent administration of antimicrobials, and the risk of cross-contamination in healthcare 

facilities, the transmission and proliferation of resistant microorganisms are of particular 

concern. 

The combination of genotypic surveillance and evidence-based antibiotic stewardship has 

gained recognition as a potential strategy to combat AMR effectively. This strategy seeks to 

identify and control the spread of resistance genes, optimise antimicrobial use, and maintain 
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the efficacy of existing antibiotics by integrating molecular techniques and targeted 

intervention strategies. 

This study's genotypic analysis was instrumental in elucidating the genetic basis of 

antimicrobial resistance among the isolated bacterial strains. In 90 cases, specific resistance 

genes were identified using cutting-edge techniques like whole-genome sequencing and 

polymerase chain reaction (PCR)-based assays. These findings shed light on the fundamental 

mechanisms of resistance and highlight the significance of addressing horizontal gene transfer, 

the process by which bacteria can acquire genetic material from other bacteria, thereby 

disseminating resistance genes among microbial populations. 

Multiple healthcare facilities participated in a multi-center study to assess the impact of 

genotypic surveillance and antibiotic stewardship on AMR within hospital settings. The 

compilation of patient records, including demographic data, medical history, and antimicrobial 

prescriptions, provided valuable context for understanding patient characteristics and potential 

AMR risk factors. Understanding patient demographics and medical profiles is essential for 

customising antimicrobial stewardship interventions that are effective. 

Simultaneously, bacterial isolates from clinical specimens such as blood cultures, urine 

samples, and lesion biopsies were genotyped to identify specific resistance genes. This step 

allowed researchers to acquire a greater comprehension of the genetic composition of hospital-

circulating resistant pathogens. The identification of transmission patterns and the evaluation 

of potential cross-contamination routes were made possible by tracing the genetic signatures 

of resistant strains. 

In six of the participating hospitals, the successful implementation of genotypic surveillance 

and antibiotic stewardship interventions led to significant reductions in the incidence of 

antimicrobial-resistant infections. This notable decrease was most pronounced for particular 

pathogens or drug-resistance combinations. The results suggest that the combination of 

genotypic surveillance, which allows for the identification of high-risk areas and resistant 

isolates, and antibiotic stewardship, which promotes the prudent use of antimicrobials, has a 

measurable effect on reducing AMR in hospital settings(7). 

In addition, a considerable increase in antibiotic stewardship compliance, amounting to 51%, 

was observed after the targeted interventions were implemented. This increase in adherence 

demonstrates the success of the educational initiatives and the adoption of evidence-based 

prescribing practises among healthcare professionals. 

The implications of the study's findings for public health and patient care are substantial. The 

evidence of decreased AMR rates following the implementation of genotypic surveillance and 

antibiotic stewardship interventions demonstrates the potential for these strategies to mitigate 

the AMR crisis. By identifying resistance genes and encouraging prudent antibiotic use, 

healthcare facilities can combat the spread of antibiotic-resistant pathogens and maintain the 

efficacy of antimicrobial agents. 

Nonetheless, it is essential to recognise that the struggle against AMR remains a persistent 

obstacle. As new resistance mechanisms continue to emerge, it is essential to maintain efforts 

in surveillance, research, and innovation. Sharing data, implementing standardised surveillance 

programmes, and identifying best practises in antibiotic stewardship all require healthcare 

facilities, public health authorities, and researchers to engage in collaborative efforts. 
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In conclusion, this multicenter study's preliminary analysis has cast light on the alarming 

prevalence of antimicrobial resistance in hospital settings. The genotypic analysis revealed the 

presence of important resistance genes and suggests that horizontal gene transfer is involved in 

the propagation of resistance. In several participating hospitals, the implementation of 

genotypic surveillance and antibiotic stewardship interventions led to significant reductions in 

AMR rates and an increase in compliance with antibiotic stewardship guidelines. These results 

highlight the potential of genotypic surveillance and targeted interventions in effectively 

combating AMR and preserving the efficacy of antimicrobial agents for future generations. 

Continued efforts in antimicrobial stewardship and research are essential for successfully 

addressing this complex global health challenge. 

Discussion: 

Antimicrobial resistance (AMR) is a growing threat to public health. It makes antibiotics and 

other antimicrobial drugs less effective, which leads to more illness, death, and higher 

healthcare costs. Because hospitals have a lot of patients, use antibiotics often, and have the 

possibility for cross-contamination, they are good places for resistant germs to grow and 

spread. As a result of this disaster, the mix of genotypic monitoring and antibiotic stewardship 

has become a strong way to deal with AMR in hospitals. 

The importance of genotypic monitoring in understanding the genetic basis of antibiotic 

resistance is shown in this multi-center study. By finding and keeping an eye on specific 

resistance genes, healthcare workers can learn a lot about the molecular processes that lead to 

resistance in bacteria. This knowledge is crucial for putting in place the right infection control 

measures, as it makes it possible to find high-risk areas and act quickly to stop breakouts. 

Genotypic surveillance uses advanced molecular methods, such as whole-genome sequencing 

and polymerase chain reaction (PCR)-based tests, to look at the genetic makeup of bacterial 

isolates. Whole-genome sequencing gives researchers a complete picture of the entire genome 

of the resistant bacteria. This lets them find the specific resistance genes and changes that cause 

the bacteria to be resistant. On the other hand, PCR-based tests can quickly and precisely find 

known resistance genes, which makes it easier to evaluate new resistant types in real time. 

Genotypic surveillance helps find resistance genes and gives important information about the 

possibility of horizontal gene transfer. This is a way for bacteria to get resistance genes from 

other bacteria, which can spread resistance quickly within and between healthcare facilities. 

Understanding how resistant strains spread is important for coming up with effective ways to 

stop infections and stop the spread of resistant strains. 

In hospitals, tailor-made drug stewardship programmes are just as important as genotypic 

monitoring for fighting AMR. Antibiotic stewardship aims to encourage healthcare workers to 

use antibiotics wisely, making sure that antibiotics are only given when they are needed and 

suitable. This method helps reduce the amount of selection pressure on bacteria, which makes 

it less likely that resistance will form and spread. 

Effective antibiotic management requires a multifaceted approach that includes teaching, 

adoption of antimicrobial standards and formularies, and real-time feedback on prescribing 

practises. Antibiotic stewardship programmes teach healthcare workers how important it is to 

use antibiotics correctly and what could happen if they are overused or misused. This helps 

doctors make better decisions when giving antimicrobial agents. 
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Having antimicrobial standards and formularies in place makes sure that all healthcare sites 

use antimicrobials in the same way. These rules are based on research and take into account 

local trends of resistance and the best ways to treat different infections. Standardisation helps 

make the best use of antibiotics, making sure that people get the best treatment and preventing 

resistance as much as possible. 

Also, healthcare workers can learn a lot about how they prescribe antimicrobials from real-

time comments on prescribing practises. Clinicians can think about their practises, find ways 

to make them better, and make the changes that are needed quickly when they get regular 

information on their medication choices. Timely feedback shows how important antibiotic 

management is and encourages hospitals to use antibiotics in a responsible way. 

In this study, the mix of genotypic monitoring and antibiotic care led to a big drop in the number 

of infections that were resistant to antibiotics in several of the hospitals that took part. The 

result was especially clear for certain pathogens or drug-resistance combinations, which shows 

how well the method worked when it was targeted. 

Also, the fact that compliance with antibiotic stewardship rules has gone up by 51% is a strong 

sign that the teaching efforts are working and that healthcare workers are willing to use 

evidence-based prescribing practises. The fact that people are now more likely to follow 

stewardship rules shows how important it is to keep educating and helping people to keep the 

wins made in fighting AMR. 

The results of this study will have big effects on public health policy and professional practise. 

A complete plan to fight AMR needs to include both effective genotypic monitoring and drug 

stewardship programmes. By using molecular methods to find resistance genes and 

encouraging smart antibiotic use through focused measures, healthcare facilities can stop the 

spread of pathogens that are resistant to antibiotics and keep the effectiveness of antimicrobial 

agents they already have. 

But it's important to remember that fighting AMR is a long-term problem that needs constant 

work and a lot of different approaches. As new ways to fight treatment keep coming up, study 

and new ideas are needed to make new diagnostic and treatment choices. 

Conclusion: 

Antimicrobial resistance (AMR) has emerged as a critical public health challenge worldwide, 

with hospitals being hotspots for the development and spread of resistant infections. To address 

this urgent issue, genotypic surveillance and evidence-based antibiotic stewardship have 

garnered increasing attention as powerful tools in the fight against AMR in hospital settings(8). 

Genotypic surveillance involves the use of advanced molecular techniques to analyze the 

genetic makeup of pathogens responsible for infections. This allows healthcare providers to 

identify specific strains and track their movement within the hospital and the broader 

community. By understanding the patterns of resistance genes and mutations, hospitals can 

implement targeted interventions to limit the transmission of resistant pathogens(9–12). 

Coupling genotypic surveillance with evidence-based antibiotic stewardship is vital to achieve 

a comprehensive approach to combat AMR. Antibiotic stewardship programs emphasize the 

prudent use of antimicrobial agents, ensuring that antibiotics are prescribed only when 

necessary and selecting the most appropriate agents based on the susceptibility patterns of 
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pathogens. These programs also emphasize the importance of optimizing dosing, duration, and 

route of administration to minimize the development of resistance(13). 

When applied together, genotypic surveillance and antibiotic stewardship reinforce each other's 

effectiveness. By rapidly identifying drug-resistant strains, healthcare facilities can take 

immediate action to prevent outbreaks and control the spread of infections. Moreover, the 

information gleaned from genotypic surveillance can guide antibiotic stewardship efforts, 

aiding in the selection of targeted and effective treatment regimens. 

This integrated strategy not only benefits individual patients by improving clinical outcomes 

and reducing the risk of treatment failure but also plays a crucial role in the broader context of 

global AMR mitigation. As resistant infections continue to pose a significant threat to 

healthcare systems, economies, and patient safety, adopting genotypic surveillance and 

evidence-based antibiotic stewardship becomes paramount in preserving the effectiveness of 

our existing antimicrobial arsenal. 

In conclusion, the amalgamation of genotypic surveillance and evidence-based antibiotic 

stewardship represents a promising strategy for addressing antimicrobial resistance in hospital 

settings. Through this multidimensional approach, healthcare facilities can bolster infection 

control measures, optimize antimicrobial therapy, and contribute to the global efforts in curbing 

AMR. However, it is essential to underscore the need for continued research, international 

collaboration, and public awareness to ensure the successful implementation and sustainability 

of these initiatives, ultimately safeguarding the efficacy of antimicrobial agents for current and 

future generations. 
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