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[bookmark: _Toc231558006]Blog 1: AI-Powered Clinical Decision Support Systems – Combating Antibiotic Misuse
[bookmark: _Toc231558007]The Growing Public Health Threat of Antibiotic Misuse and AMR
The misuse of antibiotics is causing one of the biggest health issues of our generation. In 2021, bacterial resistance to antimicrobials led to a death toll of 1.14 million worldwide, while being responsible for an additional 4.71 million deaths. The projections for the future show that bacterial AMR may claim up to 39 million lives by 2050 should present trends persist (Naghavi et al., 2024). Improper prescribing of these medicines, especially those that are broad-spectrum drugs used on self-limiting infections, speeds up the development of AMR, leads to prolonged hospital stays, increased costs for healthcare, and jeopardises surgeries and chemotherapy.
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Figure 1: The rising global threat of antimicrobial resistance 
(Source: Adapted from Naghavi et al., 2024)
[bookmark: _Toc231558008]AI-Powered Clinical Decision Support Systems in Health Promotion
Clinical Decision Support Systems (CDSS), which utilize artificial intelligence, are computerized systems embedded into electronic health records and prescription systems. They apply machine learning technologies in order to analyze current data from patients in relation to their symptoms, laboratory findings, comorbid conditions, drug allergy history, and the local antibiogram, resulting in customized advice regarding whether an antibiotic should be used, what type of antibiotic is recommended, dosage, and duration of treatment (Pinto-de-Sá et al., 2024; Al Mazrouei et al., 2025). As regards health promotion, these clinical decision support systems facilitate antimicrobial stewardship through the implementation of the “right antibiotic, right dose, right duration” paradigm.
For a practical demonstration of how AI-CDSS works in real clinical settings, visit this illustrative resource: www.digitalhealth-stewardship.org.uk/ai-cdss-demo (fictitious link for illustrative purposes)
[bookmark: _Toc231558009]Evidence of Impact on Antibiotic Prescribing and Health Outcomes
Numerous studies have shown the benefits of AI-CDSS. A meta-analysis indicated that implementation of CDSS had a statistically significant effect on reducing the prescription of broad-spectrum antibiotics and increased compliance with clinical guidelines (Hatton et al., 2025). As part of a large-scale trial of outpatient visits, an AI-based recommendation system for treating UTIs was found to have reduced antibiotic mismatching by 37.4%, and ciprofloxacin use by 80.5% if the recommendation was followed (Shapiro Ben David et al., 2025). It clearly shows how this technology contributes to the improvement of public health through proper use of medication.
Watch: AI at the Point of Care: How Clinical Knowledge Tools May Transform Antimicrobial Stewardship https://www.youtube.com/watch?v=qc9kKHWXAKk 
[bookmark: _Toc231558010]Critical Evaluation: Advantages and Limitations
AI-driven CDSS provide obvious benefits. These include standardization of prescription practices, help for novice doctors, valuable data collected in the process of monitoring, and evidence of improvement in compliance with guidelines as well as a decrease in the use of broad-spectrum antibiotics (Hatton et al., 2025; Shapiro Ben David et al., 2025). Yet, there are several serious shortcomings that must be addressed. First, many CDSS lead to the problem of alert fatigue, forcing practitioners to ignore recommendations. Second, “black-box” approaches used by some systems lack transparency and increase suspicion about biases present in the algorithms (Al Mazrouei et al., 2025). In addition, the majority of CDSS do not pay sufficient attention to patients' needs and demands.
[bookmark: _Toc231558011]Addressing the Shortfalls for Sustainable Impact
In order to achieve maximum public health impact through the application of AI-CDSS, there are some steps that need to be taken. There must be emphasis on the use of explainable AI that will give justifiable rationales for decisions made. Co-design involving frontline clinicians as well as patients from various demographics is needed for improved usability, reduction of alert fatigue and consideration of equity issues. The hybrid approach involving use of AI as an aid in providing “second opinions” is needed to protect the clinical judgement as well as make the process better.
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[bookmark: _Toc231558014]The Persistent Challenge of Antibiotic Misuse and AMR
Misuse of antibiotics is a key cause of antimicrobial resistance (AMR), one of the biggest public health challenges confronting the UK and the world. Bacterial AMR was responsible for 1.14 million deaths globally in 2021, and contributed to approximately 5 million more. Projections show that AMR might lead to as many as 39 million fatalities by 2050 (Naghavi et al., 2024). Resistance is driven by inappropriate prescription of broad-spectrum antibiotics. Existing AI clinical decision support technologies are promising, although they lack transparency and meaningful physician input, limiting their capacity to assist fair and sustainable antibiotic stewardship.
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Figure 1: Comparison between traditional “black-box” CDSS and the proposed explainable AMR-Guard AI model 
(Source: Author’s own design)
[bookmark: _Toc231558015]Introducing AMR-Guard AI – The Designed Technology
To address the limitations of existing systems, I have created AMR-Guard AI, a future generation explainable AI driven Clinical Decision Support System particularly intended for antimicrobial stewardship. 
Unlike many solutions now on the market, AMR-Guard AI employs explainable AI (XAI) methodologies to provide doctors insight into the logic behind each suggestion. Key advantages include real-time integration of local resistance data, patient-specific risk factors and national recommendations (Al Mazrouei et al.,2025). It also provides a hybrid “human-in-the-loop” interface in which therapists may accept, amend, or veto ideas while recording their rationale. Other features include a stewardship analytics dashboard and streamlined patient-facing summary to promote collaborative decision-making.
For a conceptual overview of the platform design, visit: www.amrguard-ai.org.uk/concept-demo (fictitious illustrative link)
[bookmark: _Toc231558016]How AMR-Guard AI Will Be Used in Health Promotion
AMR-Guard AI is designed for usage in NHS primary care, hospitals and outpatient settings. Prescribing will come with clear, evidence-based recommendations and accessible reasons for practitioners. Antimicrobial stewardship teams will utilise aggregate data to discover trends and focus education (Hatton et al., 2025). The system also has training courses to increase clinicians’ confidence in the responsible use of AI assistance technologies .
Watch this short video on the importance of explainable AI in clinical decision support: https://www.youtube.com/watch?v=hT4KgcofUz8
[bookmark: _Toc231558017]Critical Analysis: Expected Impact, Advantages and Shortfalls
AMR-Guard AI clearly provides benefits over existing systems. The explainable design may improve clinician trust and acceptance, but the hybrid approach retains professional judgement . Some disadvantages, however, need to be recognised. Continuous resources and high quality data are needed for the development of locally relevant and accurate algorithms (Topol, 2019). There is also the potential of over-reliance on AI advice and some physicians can be resistant to new technologies initially. Digital access, and possible algorithmic bias and equity concerns, also demand cautious handling.
[bookmark: _Toc231558018]Addressing the Shortfalls
These obstacles may be overcome by co-designing from the beginning with physicians, chemists and patients from varied backgrounds. Real-world testing and validation will be critical, as will be monitoring for bias and a clear policy framing AI as a tool and not a replacement (Abbas et al., 2025). Phased deployment with thorough training and robust governance structures will assist develop buy-in and provide equal results.
[bookmark: _Toc231558019]Conclusion
AMR-Guard AI is an intentional effort to build upon current digital technologies with a focus on transparency, clinical cooperation and equality. Technology alone will not solve the AMR epidemic but well-designed tools that really assist physicians have the ability to increase antimicrobial stewardship and help keep antibiotics working for future generations.
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