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ABSTRACT
[bookmark: _pls2o5h80ake]Background: Antimicrobial resistance (AMR) is an escalating global public health threat that reduces the effectiveness of antimicrobial therapies and contributes to increased morbidity, mortality, and healthcare costs. In the Philippines, rising antibiotic consumption, self-medication, and inconsistent antimicrobial stewardship practices have accelerated the emergence of resistant pathogens. However, existing evidence remains fragmented across surveillance reports and clinical studies, limiting a comprehensive understanding of national resistance patterns.
[bookmark: _vztujexe97j2]Methods: This study employed a systematic review design in accordance with PRISMA 2020 guidelines and was registered in the PROSPERO database (CRD420261360657). A comprehensive literature search was conducted using PubMed/MEDLINE, Scopus, and Web of Science, supplemented by national surveillance reports. Studies published from January 2008 to April 2026 reporting antimicrobial resistance data from human clinical isolates in the Philippines were included. Eligible studies were screened based on predefined criteria, and data were extracted and synthesized using a narrative descriptive approach.
[bookmark: _nyrpwnlkcbh8]Results: A total of 14 studies met the inclusion criteria. Findings consistently identified Gram-negative pathogens, particularly Escherichia coli, Klebsiella pneumoniae, Acinetobacter baumannii, and Pseudomonas aeruginosa, as the primary contributors to antimicrobial resistance. High resistance rates to critical antibiotics, including carbapenems and third-generation cephalosporins, were observed, with Acinetobacter baumannii demonstrating resistance levels of up to 56%. Increasing resistance trends were noted following the COVID-19 pandemic, alongside strong associations between antimicrobial consumption and resistance patterns. Molecular evidence revealed the role of clonal dissemination and horizontal gene transfer, with key resistance genes such as blaNDM (gene encoding New Delhi metallo-β-lactamase, an enzyme that confers resistance to carbapenem antibiotics) and blaOXA (gene encoding OXA-type β-lactamase enzymes, which confer resistance to β-lactam antibiotics, including carbapenems in some variants) identified. AMR was associated with substantial clinical burden, including mortality rates of up to 60% in severe infections.
[bookmark: _ylejie7192fz]Conclusion: Antimicrobial resistance in the Philippines is a growing and significant public health concern predominantly driven by multidrug-resistant Gram-negative pathogens. Strengthening antimicrobial stewardship, enhancing surveillance systems, and reinforcing infection prevention and control measures are essential to mitigate the increasing burden of AMR.
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INTRODUCTION
Antimicrobial resistance (AMR) is defined as the ability of microorganisms, including bacteria, viruses, fungi, and parasites, to survive or grow despite exposure to antimicrobial agents that would normally inhibit or kill them (World Health Organization [WHO], 2023). This phenomenon arises through genetic mutations or the acquisition of resistance genes via horizontal gene transfer mechanisms such as transformation, transduction, and conjugation (Belay et al., 2024). As a consequence, previously effective treatments become ineffective, leading to persistent infections, increased morbidity and mortality, prolonged hospital stays, and higher healthcare costs (Centers for Disease Control and Prevention [CDC], 2025; Coyne et al., 2020).
AMR is commonly classified according to the degree of resistance expressed by microorganisms. Multidrug-resistant (MDR) organisms are resistant to at least one agent in three or more antimicrobial categories (Connecticut Department of Public Health, 2026). Extensively drug-resistant (XDR) organisms remain susceptible to only one or two antimicrobial classes, and pan-drug-resistant (PDR) organisms exhibit resistance to all available antimicrobial agents (Cosentino et al., 2023). Clinically significant resistant pathogens include methicillin-resistant Staphylococcus aureus (MRSA), extended-spectrum β-lactamase (ESBL)–producing Enterobacterales, carbapenem-resistant Acinetobacter baumannii, and carbapenem-resistant Pseudomonas aeruginosa (Antochevis et al., 2025). These pathogens have been prioritized globally due to their capacity to cause severe infections and their limited therapeutic options (World Health Organization [WHO], 2024).
The assessment of AMR involves laboratory-based antimicrobial susceptibility testing (AST), surveillance systems, and molecular characterization techniques (Gandra et al., 2020). Conventional phenotypic methods such as disk diffusion (Kirby–Bauer), broth microdilution, and automated systems determine susceptibility patterns based on standardized interpretive criteria from organizations such as the Clinical and Laboratory Standards Institute (CLSI) and the European Committee on Antimicrobial Susceptibility Testing (EUCAST) (CLSI, 2023). Molecular approaches, including polymerase chain reaction (PCR) and whole-genome sequencing, are increasingly used to identify resistance genes and track transmission pathways within healthcare and community settings (Khehra et al., 2025). At the population level, national and international surveillance programs compile these data to monitor trends, detect emerging resistant strains, and guide antimicrobial stewardship interventions (Cantón et al., 2023).
Globally, AMR has become one of the most pressing public health threats of the 21st century. The World Health Organization estimates that antimicrobial-resistant infections contribute to millions of deaths annually and are projected to cause substantial economic losses if left unaddressed (WHO, 2023). Beyond healthcare settings, AMR also affects agriculture, environmental systems, and food safety, highlighting the importance of the One Health approach that integrates human, animal, and environmental health perspectives (Al-Khalaifah et al., 2025). Population-level surveillance and systematic analysis of resistance patterns are therefore essential for guiding clinical management, infection prevention strategies, and policy development.
In the Philippines, antimicrobial resistance has emerged as a significant public health concern due to increasing antibiotic consumption, self-medication, and inconsistent antimicrobial stewardship practices (Ng et al., 2025). The country has established national monitoring systems such as the Antimicrobial Resistance Surveillance Program (ARSP), coordinated by the Antimicrobial Resistance Surveillance Reference Laboratory (ARSRL) of the Research Institute for Tropical Medicine (RITM), which collects susceptibility data from sentinel hospitals nationwide (Department of Health,[DOH] 2022; Castro et al., 2022). These surveillance efforts have reported rising resistance among key pathogens, including ESBL-producing Escherichia coli, carbapenem-resistant Acinetobacter baumannii, and methicillin-resistant Staphylococcus aureus (Chilam et al., 2021). Despite these monitoring initiatives, available data remain fragmented across clinical studies, hospital reports, and surveillance summaries (Department of Health [DOH] 2025).
Several studies conducted in the Philippines have examined antimicrobial resistance patterns in specific hospitals, patient populations, or bacterial pathogens. However, many of these investigations are limited in scope, focusing on single institutions or short surveillance periods. Furthermore, there remains a lack of comprehensive synthesis integrating both surveillance data and clinical research findings to provide a nationwide overview of AMR patterns and trends (Valenzuela et al., 2025). Without such synthesis, it becomes difficult to evaluate the true burden of antimicrobial resistance, identify priority pathogens, and guide national public health strategies.
Given these limitations, this study aims to systematically review and synthesize available surveillance reports and clinical research studies on antimicrobial resistance in the Philippines in order to provide a comprehensive national overview of resistance patterns. Specifically, the study seeks to identify the most frequently reported antimicrobial-resistant pathogens in the country, examine trends in antimicrobial resistance across different clinical settings and geographic regions, evaluate the laboratory methods and surveillance approaches used in AMR studies, and identify existing knowledge gaps and research priorities necessary to strengthen national antimicrobial resistance monitoring and control strategies.

METHODOLOGY
[bookmark: _qupzi5fb27zy]Study Design
This study employed a systematic review design to synthesize available evidence on antimicrobial resistance (AMR) patterns in the Philippines. The review was conducted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA 2020) guidelines, which provide a standardized framework for the identification, screening, and reporting of studies (Page et al., 2021). The review protocol was registered in the International Prospective Register of Systematic Reviews (PROSPERO) under the registration number CRD420261360657. The primary objective was to systematically identify, evaluate, and synthesize surveillance reports and clinical studies documenting antimicrobial resistance patterns in the country.
[bookmark: _ull5vvlae3yp]Information Sources
A comprehensive literature search was conducted using three major electronic databases: PubMed/MEDLINE, Scopus, and Web of Science. These databases were selected due to their extensive coverage of biomedical and public health literature relevant to antimicrobial resistance surveillance and clinical microbiology. In addition, reference lists of eligible articles were manually screened to identify further relevant studies. National surveillance reports and publicly available documents, particularly those from the Department of Health (DOH) and the Antimicrobial Resistance Surveillance Program (ARSP) coordinated by the Research Institute for Tropical Medicine (RITM), were also included as supplementary sources .
[bookmark: _yixllg2o8pds]Search Strategy
A structured search strategy combining controlled vocabulary and free-text keywords was developed to capture relevant studies. Boolean operators (AND, OR) were used to refine search queries. Key terms included “antimicrobial resistance,” “antibiotic resistance,” “drug-resistant bacteria,” “multidrug-resistant,” and “Philippines.” The search strategy was adapted for each database to maximize retrieval efficiency. Searches were limited to studies published in English from January 2008 to April 2026 to capture contemporary AMR trends .
[bookmark: _9axurwngcvpt][bookmark: _9axurwngcvpt]
[bookmark: _72k9fjual4ly]Eligibility Criteria
Studies were selected based on predefined inclusion and exclusion criteria. Eligible studies included original research articles reporting antimicrobial resistance data derived from human clinical isolates collected in the Philippines. Observational study designs, including cross-sectional studies, retrospective laboratory analyses, hospital-based surveillance studies, and national surveillance reports, were included. Studies were required to report antimicrobial susceptibility testing (AST) results or resistance patterns for bacterial pathogens isolated from clinical specimens.
Studies were excluded if they were review articles, commentaries, editorials, conference abstracts without primary data, or case reports lacking quantitative AMR data. Studies conducted outside the Philippines or those focusing on environmental, animal, or food isolates were also excluded. Additionally, studies without clearly described laboratory methodologies or without reported antimicrobial susceptibility outcomes were excluded from the final synthesis .
[bookmark: _1gadgqviw8zs]Study Selection
All records retrieved from database searches were exported into a reference management system, where duplicate entries were identified and removed. The remaining records underwent a two-stage screening process. First, titles and abstracts were screened for relevance to the research question. In the second stage, full-text articles were independently assessed for eligibility based on the predefined inclusion and exclusion criteria. During this stage, studies were evaluated for study design, population, laboratory methodology, and availability of antimicrobial susceptibility data. During this stage, each article was assessed against predefined eligibility criteria. Any uncertainties regarding study selection were resolved through detailed evaluation of study methodology and reported outcomes.
A total of 60 records were identified through database searches, with an additional 20 records obtained from other sources. After removal of duplicates, 70 records remained and were screened, of which 38 records were excluded. The remaining 32 full-text articles were assessed for eligibility, and 18 studies were excluded due to reasons such as non-clinical sample sources, lack of primary AMR data, or insufficient methodological detail. Ultimately, 14 studies met all eligibility criteria and were included in the final synthesis.
[bookmark: _vdhv3jedt5v1]Data Extraction
Data from included studies were extracted using a standardized data extraction form to ensure consistency and completeness. Extracted variables included author and year of publication, study location, study design, clinical setting or population, pathogen investigated, sample size, specimen type, antimicrobial susceptibility testing method, antibiotics tested, and reported resistance patterns. Additional variables such as geographic distribution, surveillance involvement, and key findings were also recorded. Extracted data were organized into structured tables to facilitate comparison across studies .
[bookmark: _1iebg12i377u]Quality Assessment
The methodological quality of included studies was evaluated using an appraisal approach adapted for observational microbiological research. Key domains assessed included study design clarity, sampling strategy, laboratory testing methods, adherence to standardized antimicrobial susceptibility testing guidelines (CLSI or EUCAST), and completeness of resistance reporting. Studies demonstrating robust methodology, adequate sample size, and transparent reporting were considered to be of higher quality .
[bookmark: _agdkz0y8xaxk]Data Synthesis
Due to heterogeneity in study designs, geographic locations, pathogens, and antimicrobial susceptibility testing methods, a quantitative meta-analysis was not feasible. Instead, findings were synthesized using a narrative descriptive approach. Antimicrobial resistance patterns were summarized according to pathogen type, antimicrobial class, clinical setting, and geographic distribution within the Philippines. The synthesis focused on identifying common resistance trends, emerging pathogens, and variations across healthcare settings. Results were presented using summary tables and descriptive analysis.
[bookmark: _zf1sqkrnk7tn]Ethical Considerations
This study utilized publicly available data from previously published studies and surveillance reports and did not involve direct human participants or access to identifiable personal data. As such, formal ethical approval was not required. However, the review was conducted in accordance with ethical standards for research integrity, including accurate reporting, proper citation of sources, and adherence to established systematic review guidelines
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Figure 1: PRISMA FLOW 2020
A total of 60 records were identified through database searches, with an additional 20 records obtained from other sources, yielding 80 initial records. After removal of duplicate entries, 70 unique records remained and were subjected to title and abstract screening. During this screening stage, 38 records were excluded for not meeting the inclusion criteria. The remaining 32 full-text articles were assessed for eligibility, of which 18 were excluded due to reasons such as inclusion of non-clinical samples, lack of primary antimicrobial resistance data, studies conducted outside the Philippines, or insufficient methodological detail. Ultimately, 14 studies met all eligibility criteria and were included in the final synthesis.

RESULTS
[bookmark: _umcoie1yfkwj]Following application of the predefined eligibility criteria, a total of 14 studies reporting antimicrobial resistance (AMR) data from human clinical isolates in the Philippines were included in the final synthesis. These comprised national surveillance reports, hospital-based observational studies, and molecular epidemiological investigations conducted across multiple healthcare settings (Argimón et al., 2019; Bacabac et al., 2025). Surveillance-based studies from national programs, including those coordinated by the Research Institute for Tropical Medicine (RITM), were retained as they provided standardized clinical AMR data across sentinel hospitals.
[bookmark: _umcoie1yfkwj_Copy_1]Across the included studies, Gram-negative pathogens were consistently identified as the primary contributors to antimicrobial resistance, particularly Escherichia coli, Klebsiella pneumoniae, Acinetobacter baumannii, and Pseudomonas aeruginosa (Argimón et al., 2019; Argimón et al., 2020). Resistance to critical antibiotics, including carbapenems and extended-spectrum cephalosporins, was frequently reported. Carbapenem resistance was estimated at approximately 5% in E. coli and 11% in K. pneumoniae, while resistance rates of up to 56% were reported in Acinetobacter baumannii (Argimón et al., 2019). 
[bookmark: _umcoie1yfkwj_Copy_2]Among Gram-positive organisms, resistance levels were generally lower but remained clinically relevant. Streptococcus pneumoniae exhibited low resistance to levofloxacin and moderate resistance to penicillin (Sia et al., 2021), while methicillin-resistant Staphylococcus aureus (MRSA) demonstrated an increasing trend, with prevalence rising from 15% to 27% in the post-pandemic period (Bacabac et al., 2025).
[bookmark: _umcoie1yfkwj_Copy_3]Temporal analysis revealed a progressive increase in antimicrobial resistance, particularly following the COVID-19 pandemic. Notable increases were observed in Escherichia coli, with ciprofloxacin resistance rising from 32% to 48% and ceftriaxone resistance from 28% to 43% (Bacabac et al., 2025). Regional variation was also reported, with higher resistance levels observed in Mindanao compared to Luzon and Visayas. 
[bookmark: _umcoie1yfkwj_Copy_4]A strong association between antimicrobial consumption and resistance patterns was identified across multiple studies. Significant correlations were observed between ciprofloxacin use and E. coli resistance (r = 0.90), ceftazidime use and Acinetobacter baumannii resistance (r = 0.61), and levofloxacin use and Pseudomonas aeruginosa resistance (r = 0.71) (Abeleda et al., 2024). Healthcare facilities with established antimicrobial stewardship programs demonstrated smaller increases in resistance.
[bookmark: _umcoie1yfkwj_Copy_5]Molecular epidemiological studies further demonstrated that antimicrobial resistance in the Philippines is driven by both clonal dissemination and horizontal gene transfer mechanisms. Key resistance determinants identified included carbapenemase genes such as blaNDM-1, blaNDM-7, blaOXA-181, and blaOXA-23 (Argimón et al., 2019). Genomic analyses revealed high concordance between phenotypic and genotypic resistance and identified the widespread distribution of high-risk clones of Acinetobacter baumannii, including sequence types ST195 and ST208, across healthcare facilities (Chilam et al., 2021).
[bookmark: _98l1mol52nmj]Clinical outcome data from included studies demonstrated the substantial burden of antimicrobial resistance on patient outcomes. Multidrug-resistant Acinetobacter infections were associated with high mortality rates, reaching up to 60% in intensive care unit settings (Chua & Alejandria, 2008). Similarly, treatment of multidrug-resistant Gram-negative infections using last-resort antibiotics such as colistin resulted in moderate clinical success (61.2%) but remained associated with high mortality (41.6%) and significant adverse effects, including nephrotoxicity (Li & Abad, 2020). Mortality among patients with Acinetobacter baumannii infections was also strongly associated with comorbidities and invasive procedures, with overall mortality reaching 46% (Agoncillo et al., 2020).
[bookmark: _umcoie1yfkwj_Copy_6][bookmark: _umcoie1yfkwj_Copy_6]
[bookmark: _kjjazoefyls8]DISCUSSION

This systematic review synthesizing 14 eligible studies provides a focused and methodologically robust assessment of antimicrobial resistance (AMR) in the Philippines. Although the number of included studies is relatively modest, this reflects the application of strict inclusion criteria restricting the analysis to studies reporting AMR data from human clinical isolates. This approach enhances the validity and comparability of findings by ensuring that only clinically relevant evidence is considered. The limited number of eligible studies also highlights gaps in standardized and nationwide clinical AMR research in the Philippines, particularly the scarcity of multi-center and longitudinal investigations (Argimón et al., 2019; Bacabac et al., 2025).
[bookmark: _kjjazoefyls8_Copy_1]Despite the limited number of studies, the findings consistently demonstrate a substantial and increasing burden of antimicrobial resistance, particularly among Gram-negative pathogens. High resistance rates in Acinetobacter baumannii and increasing carbapenem resistance among Enterobacterales were consistently reported across studies, reflecting the growing challenge of managing hospital-acquired infections (Argimón et al., 2019; Chilam et al., 2021). These findings are consistent with global trends and emphasize the clinical significance of multidrug-resistant and extensively drug-resistant organisms in healthcare settings (WHO, 2023; Ng et al., 2025).
[bookmark: _kjjazoefyls8_Copy_2]The observed increase in antimicrobial resistance following the COVID-19 pandemic, including rising resistance in Escherichia coli and methicillin-resistant Staphylococcus aureus (MRSA), suggests that pandemic-related disruptions may have accelerated resistance development. Increased empirical antibiotic use, reduced diagnostic capacity, and strained infection control practices likely contributed to this trend. These findings are supported by evidence of increased resistance rates reported in post-pandemic analyses (Bacabac et al., 2025) and broader reports describing disruptions in antimicrobial stewardship and surveillance systems during the pandemic (Boehme et al., 2022).
[bookmark: _kjjazoefyls8_Copy_3]The strong association between antimicrobial consumption and resistance patterns identified in this review reinforces antimicrobial misuse as a key driver of resistance. Significant correlations between antibiotic use and resistance were observed across multiple pathogens, including Escherichia coli, Acinetobacter baumannii, and Pseudomonas aeruginosa (Abeleda et al., 2024). These findings are consistent with existing literature emphasizing the role of inappropriate prescribing, self-medication, and weak regulatory enforcement in accelerating AMR (Endale et al., 2023). The observed protective effect of antimicrobial stewardship programs further highlights the importance of structured interventions in reducing resistance trends (Bacabac et al., 2025).
[bookmark: _kjjazoefyls8_Copy_4]Molecular epidemiological evidence demonstrates that antimicrobial resistance in the Philippines is driven by both clonal dissemination and horizontal gene transfer mechanisms. The detection of key resistance genes, including blaNDM and blaOXA variants, and the circulation of high-risk clones of Acinetobacter baumannii across healthcare facilities highlight the complex dynamics of AMR transmission (Argimón et al., 2019; Chilam et al., 2021). High concordance between phenotypic and genotypic resistance further supports the reliability of molecular surveillance approaches in understanding resistance patterns.
[bookmark: _kjjazoefyls8_Copy_5]The substantial clinical burden associated with antimicrobial resistance, including high mortality rates and limited treatment options, underscores the urgency of addressing this issue. Multidrug-resistant Acinetobacter infections were associated with mortality rates of up to 60% in intensive care settings (Chua & Alejandria, 2008), while treatment of multidrug-resistant Gram-negative infections using colistin demonstrated moderate clinical success but remained associated with high mortality and significant toxicity (Li & Abad, 2020). Additionally, mortality among patients with Acinetobacter baumannii infections was strongly associated with comorbidities and invasive procedures (Agoncillo et al., 2020), highlighting the clinical complexity of managing resistant infections.
[bookmark: _6ffrd08ebidq]Overall, while the number of included studies is limited, the consistency of findings across surveillance, clinical, and molecular studies strengthens the reliability of this review. At the same time, the limited number of eligible studies underscores the need for more comprehensive, standardized, and geographically representative clinical AMR research in the Philippines to support evidence-based policy and intervention strategies.
[bookmark: _iajevn49lotw][bookmark: _iajevn49lotw]

[bookmark: _rcnicots5yvq]CONCLUSION
[bookmark: _7lyu1gf46d4f]This systematic review, synthesizing 14 studies reporting antimicrobial resistance (AMR) data from human clinical isolates, demonstrates that AMR in the Philippines is a growing and significant public health concern, predominantly driven by Gram-negative pathogens. High resistance rates observed in Acinetobacter baumannii and increasing resistance to critical antibiotics, including carbapenems and third-generation cephalosporins, highlight the escalating difficulty in managing hospital-acquired infections and the narrowing range of effective therapeutic options (Argimón et al., 2019; Chilam et al., 2021).
[bookmark: _7lyu1gf46d4f_Copy_1]The findings further indicate that antimicrobial resistance is strongly associated with patterns of antibiotic consumption, with evidence linking increased antimicrobial use to rising resistance rates across multiple pathogens (Abeleda et al., 2024; Bacabac et al., 2025). The observed increase in resistance following the COVID-19 pandemic underscores the impact of healthcare system disruptions, including increased empirical antibiotic use and reduced surveillance capacity, on resistance development (Bacabac et al., 2025; Boehme et al., 2022).
[bookmark: _7lyu1gf46d4f_Copy_2]Molecular evidence also demonstrates that AMR in the Philippines is driven by both clonal dissemination and horizontal gene transfer, with the presence of key resistance genes and high-risk bacterial clones contributing to the spread of resistance within healthcare settings (Argimón et al., 2019; Chilam et al., 2021). The substantial clinical burden associated with AMR, including high mortality rates and reliance on last-resort antibiotics such as colistin, further emphasizes the urgency of addressing this issue (Chua & Alejandria, 2008; Li & Abad, 2020).
[bookmark: _3lrj8bpcraxz]Although limited to a relatively small number of eligible studies, the consistency of findings across surveillance, clinical, and molecular investigations strengthens the validity of this review. At the same time, the limited number of studies highlights gaps in standardized and nationwide clinical AMR research in the Philippines. These findings underscore the urgent need for strengthened surveillance systems, improved antimicrobial stewardship, and enhanced infection prevention and control measures to mitigate the growing burden of antimicrobial resistance.
[bookmark: _bpy2ix98r00q][bookmark: _bpy2ix98r00q]
[bookmark: _xb010olrg1ml]RECOMMENDATIONS

Based on the findings of this systematic review, several key recommendations are proposed to address antimicrobial resistance in the Philippines.
First, antimicrobial stewardship programs should be strengthened and expanded across all healthcare settings. Implementation of standardized prescribing guidelines, routine audit and feedback systems, and continuous training of healthcare professionals is essential to promote rational antibiotic use and reduce inappropriate prescribing practices.
Second, national antimicrobial resistance surveillance systems should be enhanced and standardized. Efforts should focus on expanding geographic coverage, particularly in underrepresented regions, and ensuring that laboratory methodologies for detection and screening are consistently in place and readily available enabling the early identification of cases as they arise, thereby contributing to their timely confirmation and effective management. This includes the use of chromogenic agars in the isolation, modified Carbapenem isolation method (mCIM), EDTA-modified Carbapenem isolation method (eCIM), and Carbapenemase Nordmann-Poirel (CarbaNP) test. Integration of molecular surveillance approaches, such as whole-genome sequencing, should be supported to improve detection of resistance mechanisms and transmission dynamics.
Third, infection prevention and control measures should be reinforced, particularly in hospital and intensive care settings where multidrug-resistant organisms are most prevalent. Strengthening hygiene protocols, surveillance of hospital-acquired infections, and adherence to infection control practices are critical to limiting the spread of resistant pathogens.
Fourth, regulatory enforcement on antimicrobial use should be improved, particularly in clinical and community settings. Policies restricting over-the-counter access to antibiotics should be strictly implemented, and monitoring systems should be strengthened to ensure compliance with prescribing regulations.
[bookmark: _Hlk227151135][bookmark: _Hlk219110679][bookmark: _Hlk221270586]Finally, future research should prioritize multicenter, longitudinal, and molecular epidemiological studies to better understand resistance trends, transmission dynamics, and the effectiveness of interventions. Strengthening collaboration among healthcare institutions, government agencies, and research organizations will be essential to support evidence-based strategies for antimicrobial resistance control in the Philippines.
[bookmark: _Hlk198031404]Disclaimer (Artificial intelligence)

[bookmark: _Hlk198031404]The authors hereby declare that no generative artificial intelligence (AI) technologies, including Large Language Models (LLMs) such as ChatGPT, Copilot, or similar AI-assisted writing tools, as well as text-to-image generation technologies, were used in the conceptualization, writing, analysis, interpretation, or editing of this manuscript. 
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