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Introduction: Pharmacology guidance evolves rapidly, yet comprehensive guideline updates remain slow and unwieldy. Evidence from population health programs shows that concise, standardised protocols with audit and feedback deliver faster outcome improvements than static guideline documents. Advances in analytics and large language models (LLMs) now enable continuous detection of practice “weak spots” and generation of targeted micro-updates without rewriting entire guidelines.

Aims: To design and evaluate an AI-assisted workflow that: (i) identifies pharmacology practice gaps across therapeutic domains; (ii) generates concise, citation-linked protocol micro-updates under safety guardrails; and (iii) operates within a pragmatic governance model for living guidance.

Methods: Multi-domain feasibility pilots used de-identified EHR dashboards, pharmacovigilance signals, utilisation trends, and high-grade evidence sources (CPIC/DPWG, WHO/ICH). Analytics combined gap detection (eg. uncontrolled readings, PGx-actionable prescribing, monitoring lapses) with an LLM + rules engine producing ≤120-word edits with mandatory citations. Guardrails included blocklists, dose-calculation checks, and contraindication constraints. Governance involved (simulated) quarterly expert panel review using predefined criteria (clarity, evidence strength, safety, implementability, and alignment with purpose). Result generative pilot simulations were based on published, real-world data, maximising outcome applicability.
Results: Pilot simulation identified reproducible weak-spots; low DPYD testing before fluoropyrimidines, persistent CYP2C19–clopidogrel mismatches, and suboptimal opioid tapering. The engine produced concise, citation-linked protocol edits with structured monitoring checklists. Expert panels (AI simulated) rated >80% of proposals as clear and >90% as evidence-aligned; median signal-to-decision cycle was 21 days (simulated). Operational risks (data quality, over-triggering) were mitigated by thresholds, PROGRESS-Plus equity flags, and safety guardrails.

Discussion: An AI-augmented weak-spot workflow with transparent governance can reconcile simplicity with precision. By targeting only lagging areas, health systems can maintain concise, standardised protocols that continuously incorporate high-value pharmacology and pharmacogenomics actions. A stepped-wedge evaluation is planned to assess effects on prescribing safety and timeliness of optimal therapy.
