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[Abstract] Impaired awareness of hypoglycemia (IAH), a core barrier to glycemic control in patients with diabetes,
significantly increases the risks of cognitive impairment, mortality, and other adverse events. It has a particularly high prevalence
among patients with insulin-treated type 1 diabetes mellitus (T1DM) and advanced type 2 diabetes mellitus (T2DM), thereby
emerging as a critical challenge in diabetes management. Current research indicates that the pathogenesis of IAH is not attributed to a
single factor. Instead, it results from the combined effects of peripheral counterregulatory dysfunction (e.g., pancreatic c-cell
dysfunction, sympathetic-adrenal axis suppression) and central nervous system metabolic adaptation (e.g., abnormal function of
glucose-sensitive neurons in the hypothalamus, abnormal cerebral lactate metabolism). These two mechanisms are interrelated and
mutually reinforce the damaging effects. Regarding diagnosis, the accuracy of existing assessment questionnaires is relatively low due
to the widespread adoption of continuous glucose monitoring (CGM). Although plasma epinephrine serves as the gold standard for
detecting counterregulatory impairment, it lacks value for early diagnosis. In terms of treatment, approaches such as artificial pancreas
systems, combination pharmacotherapy, and structured patient education have demonstrated clear efficacy. However, most
pharmacotherapeutic interventions remain in the experimental stage. This review systematically summarizes the current research

status of IAH, covering its clinical features, mechanisms, diagnosis, prevention, and treatment. It also conducts an in-depth analysis of
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the limitations in existing research. The review aims to provide directions for the subsequent development of precise diagnostic

indicators, breakthroughs in targeted therapy, and optimization of clinical management, thereby helping to resolve the critical issue of

safe glycemic control for patients with diabetes.
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