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Postoperative delirium (POD) is a common acute neurocognitive disorder in the perioperative period, significantly increasing the risks of mortality and long-term functional decline. Dexmedetomidine, a highly selective α2-adrenergic receptor agonist, demonstrates potential for POD prevention through multimodal mechanisms, including sympatholytic effects, neuroinflammation attenuation, and physiological sleep preservation. Clinical evidence indicates its efficacy in reducing delirium incidence in cardiac surgery (risk ratio (RR), 0.57) and elderly non-cardiac surgical patients (RR, 0.51), though with notable population heterogeneity and risks of adverse effects such as bradycardia. Current guidelines recommend a dosing range of 0.1–0.7 μg/kg/h, yet monitoring requirements (e.g., electroencephalogram vs. hemodynamics) vary regionally. Future research should focus on precision dosing (e.g., biomarker-guided approaches), next-generation α2-agonists, and optimized multimodal strategies. The clinical application of dexmedetomidine requires careful risk-benefit assessment and integration into individualized perioperative protocols.
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1 INTRODUCTION
1.1 Clinical significance of postoperative delirium
Postoperative delirium (POD) is an acute neurocognitive disorder marked by inattention, disorientation, and perceptual disturbances (Rudolph and Marcantonio, 2011). Its incidence ranges from 5% to 15% in general surgery to 50% in high-risk groups like elderly and cardiac surgery patients (Li et al., 2023). Major risk factors include preexisting cognitive impairment, polypharmacy, and comorbidities (Shi et al., 2019).
POD significantly worsens clinical outcomes, prolonging hospitalization by 3–5 days (Park and Kim, 2019) and increasing 30-day mortality (odds ratio (OR), 1.9) (Shi et al., 2019). It also predicts long-term functional decline, with persistent impairments in activities of daily living (Aldwikat et al., 2023). Furthermore, 30% of patients develop lasting cognitive dysfunction, accelerating dementia progression (Shi et al., 2019). These findings highlight POD as a critical perioperative challenge requiring targeted prevention strategies.
1.2 Limitations of current treatment strategies
Current approaches to POD management present significant limitations in both pharmacological and non-pharmacological domains. Pharmacological interventions remain controversial, with emerging evidence suggesting that commonly used sedatives may paradoxically increase delirium risk. A recent prospective cohort study in intensive care unit (ICU) patients reported that sedation with midazolam, compared with propofol, was associated with a higher risk of delirium, underscoring the potential role of midazolam in increasing POD incidence in vulnerable population (van Gelder et al., 2024). Similarly, systematic reviews suggest that while benzodiazepines provide effective sedation, their GABAergic mechanism may exacerbate neurocognitive dysfunction (Wang et al., 2023; Makaron et al., 2013). Notably, a meta-analysis by Wang et al. found that benzodiazepines were associated with a higher risk of POD specifically when compared directly to dexmedetomidine (Wang et al., 2023), underscoring a context-dependent risk profile. Other reviews also highlight potential neurocognitive risks (Makaron et al., 2013). Opioid analgesics, though essential for pain management, show dose-dependent associations with delirium development in vulnerable populations (Yoo et al., 2024).
Non-pharmacological strategies, particularly the ABCDEF bundle, face substantial implementation challenges despite strong theoretical foundations. Observational studies reveal adherence rates below 60% in critical care settings, primarily due to staffing limitations and workflow disruptions (DeMellow et al., 2020). A comprehensive meta-analysis confirmed these interventions’ variable effectiveness, noting particular shortcomings in emergency surgical contexts and resource-constrained environments (Sosnowski et al., 2023). This creates a clinical paradox where pharmacological options may inadvertently worsen delirium while behavioral interventions prove difficult to consistently implement.
1.3 Potential value of dexmedetomidine
Dexmedetomidine demonstrates unique pharmacological advantages for POD prevention through its multimodal mechanism of action. As a selective α2-adrenoreceptor agonist, it modulates sympathetic activity by inhibiting norepinephrine release from the locus coeruleus, thereby attenuating the stress response implicated in delirium pathogenesis (Zeng et al., 2019). Its anti-inflammatory properties are particularly relevant, with meta-analyses confirming significant reductions in pro-inflammatory cytokines including interleukin (IL)-6 and tumor necrosis factor-alpha TNF-α when used as an anesthetic adjunct (Li et al., 2015).
Clinically, dexmedetomidine shows superior neurocognitive outcomes compared to traditional sedatives. A randomized controlled trial by Skrobik et al. demonstrated its efficacy in preventing ICU delirium when administered at low nocturnal doses (0.1–0.2 μg/kg/h) (Skrobik et al., 2018). Preclinical studies further support its neuroprotective effects, with Sun et al. identifying specific protection against hippocampal neuron apoptosis through epigenetic regulation of the miR-129/YAP1/JAG1 axis (Sun et al., 2020).
The drug’s ability to preserve natural sleep architecture while avoiding anticholinergic and GABAergic side effects (common with benzodiazepines) represents a significant therapeutic advance (Zeng et al., 2019). These properties collectively position dexmedetomidine as a promising alternative for high-risk surgical populations, though optimal dosing strategies and long-term cognitive benefits require further investigation.
2 MECHANISTIC INSIGHTS
2.1 Pathophysiological basis of delirium
POD arises from three interrelated pathological processes that collectively disrupt neural network function (Figure 1). First, the neuroinflammatory cascade triggered by surgical trauma leads to peripheral cytokine release (IL-1β, IL-6) and subsequent blood-brain barrier dysfunction through matrix metalloproteinase-9 (MMP-9) mediated tight junction degradation (Liu et al., 2022) This inflammatory response activates microglia, generating reactive oxygen species that impair neuronal mitochondrial function (Subramaniyan and Terrando, 2019). Second, neurotransmitter system dysregulation manifests as a characteristic cholinergic deficiency, with cerebrospinal fluid acetylcholine levels decreasing by 40%–60% postoperatively (Hshieh et al., 2008). This occurs concomitantly with dopaminergic hyperactivity in mesolimbic pathways, creating an imbalance that disrupts cortical integration and attentional processing. Third, circadian rhythm disruption emerges through suprachiasmatic nucleus dysfunction, characterized by significant melatonin suppression (55%–70% reduction) and impaired slow-wave sleep generation (Campbell and Figueiro, 2024). These mechanisms form a self-reinforcing cycle of neural instability that clinically manifests as the characteristic symptoms of delirium.
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Dexmedetomidine exhibits a unique multimodal pharmacological profile that addresses several pathophysiological pathways implicated in POD (Figure 1). The drug’s high selectivity for α2-adrenergic receptors (α2:α1 binding ratio >1600:1) enables targeted modulation of sympathetic outflow from the locus coeruleus, with clinical studies demonstrating significant reductions in norepinephrine release during surgical procedures (Kang et al., 2020; Gertler et al., 2001). This sympatholytic effect is particularly relevant given the established association between sympathetic hyperactivity and delirium pathogenesis, while the preservation of partial adrenergic tone maintains cardiovascular stability better than complete sympathetic blockade.
The neuroprotective properties of dexmedetomidine extend beyond sympathetic modulation to include significant anti-inflammatory effects (Figure 1). Experimental evidence indicates the drug attenuates neuroinflammation through multiple mechanisms, including inhibition of NOD-like receptor family, pyrin domain-containing 3 inflammasome assembly (62.4% reduction) and downregulation of MMP-9 activity in hippocampal microvasculature (Hu et al., 2022). These actions help preserve blood-brain barrier integrity and reduce neuronal injury from inflammatory mediators that are strongly correlated with delirium severity.
Unlike conventional sedatives that disrupt normal sleep architecture, dexmedetomidine demonstrates the unique ability to enhance slow-wave sleep duration through selective modulation of ventrolateral preoptic nucleus neurons (Oto et al., 2012). This preservation of physiological sleep patterns is clinically significant given the independent association between slow-wave sleep deficiency and increased delirium risk (OR, 3.2). Comparative clinical trials have demonstrated dexmedetomidine’s superiority over benzodiazepines in reducing acute brain dysfunction, with the MENDS randomized controlled trial showing significant reductions in delirium prevalence and duration (Pandharipande et al., 2007). The drug’s favorable pharmacological profile-including minimal anticholinergic effects and preserved respiratory drive - positions it as an optimal choice for high-risk surgical populations where delirium prevention is paramount.
3 CLINICAL EVIDENCE APPRAISAL: DEXMEDETOMIDINE FOR POD PREVENTION
3.1 Supportive clinical trial evidence in POD prevention
Current evidence demonstrates dexmedetomidine’s variable efficacy in POD prevention across different surgical populations (Table 1). In cardiac surgery, findings remain inconclusive - while the large DECADE trial (n = 794) showed no significant delirium reduction with dexmedetomidine (17% vs. 12% placebo) (Turan et al., 2020), a subsequent network meta-analysis of 18 trials (n = 2,636) revealed postoperative administration significantly lowered delirium risk versus placebo (OR, 0.13; 95% confidence interval (CI), 0.03–0.35) and propofol (OR, 0.19; 95% CI, 0.04–0.66) (Shang et al., 2023). This discrepancy highlights the importance of timing in dexmedetomidine administration for cardiac surgical patients.
TABLE 1 | Summary of clinical evidence and applications of dexmedetomidine for POD prevention.	Patient population	Study type	Intervention	Main findings	References
	Cardiac surgery patients (n = 794)	RCT (DECADE Trial)	Intraoperative dexmedetomidine vs. placebo	No significant reduction in POD (17% vs. 12%)	Turan et al. (2020)
	Cardiac surgery patients (n = 2,636)	Network meta-analysis (18 RCTs)	Postoperative dexmedetomidine vs. placebo/propofol	Significantly reduced POD risk (OR 0.13 vs. placebo; OR 0.19 vs. propofol)	Shang et al. (2023)
	Elderly non-cardiac surgery patients (n = 2,102)	Meta-analysis (6 RCTs)	Intraoperative dexmedetomidine	Reduced POD risk (RR 0.61) and fewer cardiovascular complications	Zeng et al. (2019)
	ICU patients requiring prolonged ventilation	RCT (MIDEX/PRODEX)	Dexmedetomidine vs. midazolam/propofol	Reduced ventilation duration (↓41 h), improved patient interaction, but increased bradycardia	Jakob et al. (2012)
	Elderly non-cardiac surgery patients (n = 700)	Multicenter RCT	Dexmedetomidine 0.1 μg/kg/h	POD incidence significantly reduced (23% → 9%), especially in cognitively vulnerable patients	Su et al. (2016)
	Cardiac surgery patients	Meta-analysis	Perioperative dexmedetomidine	Reduced POD risk by 25% (OR 0.75); significantly decreased IL-6 levels	Meng et al. (2025)
	Elderly non-cardiac surgery patients	RCT	Intraoperative dexmedetomidine	POD risk halved (RR 0.53); early intervention particularly effective	Li et al. (2020a)
	Cardiac surgery patients	Systematic review and meta-analysis (16 RCTs)	Perioperative dexmedetomidine	POD risk reduced by 43% (RR 0.57)	Zhuang et al. (2024)
	Elderly patients under regional anesthesia	Meta-analysis (18 RCTs)	Intravenous dexmedetomidine	POD risk reduced by 52% (RR 0.48)	Wang et al. (2024a)
	Elderly non-cardiac surgery patients	Systematic review and meta-analysis (16 studies)	Perioperative dexmedetomidine	POD risk reduced by 49% (RR 0.51)	Shen et al. (2020)


POD, postoperative delirium; RCT, randomized controlled trial; ICU, intensive care unit; RR, risk ratio; OR, odds ratio; IL-6, Interleukin-6.
For elderly patients undergoing non-cardiac surgery, stronger evidence supports dexmedetomidine’s benefits. A meta-analysis of 6 randomized controlled trials (RCTs) (n = 2,102) demonstrated significant delirium reduction (risk ratio (RR), 0.61; 95% CI, 0.34–0.76) alongside decreased cardiovascular complications (Zeng et al., 2019). The drug’s favorable safety profile in this vulnerable population makes it particularly valuable for non-cardiac procedures where delirium risk remains high but cardiac complications are less prevalent.
In critical care settings, dexmedetomidine shows distinct advantages over traditional sedatives. The MIDEX-PRODEX trials established its superiority in prolonged mechanical ventilation, reducing median ventilation duration by 41 h versus midazolam (123 vs. 164 h, P = 0.03) while improving patient interaction scores (Jakob et al., 2012). These benefits likely stem from dexmedetomidine’s unique ability to maintain physiological sleep patterns and reduce electroencephalographic disruption compared to GABAergic alternatives, though its higher rates of bradycardia and hypotension require careful patient selection and monitoring.
3.2 Controversial findings in dexmedetomidine research
The efficacy of dexmedetomidine for POD prevention remains contested despite promising mechanistic data (Table 1). The multicenter trial by Deiner et al. represents the largest randomized controlled study to date, demonstrating equivalent delirium rates between dexmedetomidine (12.2%) and placebo (11.4%) groups in elderly non-cardiac surgery patients (P = 0.94) (Deiner et al., 2017). This null finding contrasts sharply with positive results from ICU-based studies, suggesting the drug’s effects may be context-dependent, particularly regarding administration timing and surgical population characteristics.
Pharmacokinetic studies provide critical insights into these disparate outcomes. Weerink et al. identified substantial inter-individual variability in drug metabolism, with subtherapeutic plasma concentrations (<0.2 ng/mL) occurring in nearly 40% of patients at standard dosing (Weerink et al., 2017). Furthermore, Ebert et al. characterized dexmedetomidine’s narrow therapeutic window (0.2–0.6 ng/mL) (Ebert et al., 2000), beyond which dose-dependent hypotension and bradycardia may outweigh potential neurological benefits. These pharmacological properties may explain the trial’s neutral results while suggesting opportunities for optimized dosing strategies.
Clinical implementation challenges further complicate dexmedetomidine’s role in delirium prevention. As noted by Vacas and Van de Wiele (2017), the drug’s hemodynamic effects require careful patient selection and monitoring, particularly in elderly populations with cardiovascular comorbidities. These considerations underscore the need for precision medicine approaches that account for individual pharmacokinetic variability, comorbid medication use, and surgical context when considering dexmedetomidine for neuroprotection.
3.3 Population-specific treatment effects
The efficacy of dexmedetomidine for POD prevention exhibits significant variation across patient populations, necessitating careful consideration of clinical context (Table 1). In elderly patients undergoing non-cardiac surgery, the landmark RCT by Su et al. demonstrated particularly robust benefits, with dexmedetomidine infusion (0.1 μg/kg/h) reducing delirium incidence from 23% to 9% (OR, 0.35; 95% CI, 0.22–0.54; P < 0.0001) (Su et al., 2016). This protective effect was most pronounced in patients with preoperative cognitive vulnerability, suggesting particular utility in high-risk geriatric populations.
Cardiac surgery patients represent another responsive subgroup, as evidenced by multiple meta-analyses. Meng et al. reported a 25% relative risk reduction (OR, 0.75; 95% CI, 0.57–0.98) (Meng et al., 2025), while Li et al. found even greater benefits (OR, 0.56; 95% CI, 0.36–0.89) (Li et al., 2021), particularly with postoperative administration. These findings likely reflect dexmedetomidine’s ability to mitigate cardiopulmonary bypass-induced neuroinflammation and sympathetic activation, mechanisms particularly relevant in cardiac surgical settings.
However, clinical benefits appear context-dependent, with notable limitations in certain populations. The multicenter trial by Deiner et al. found no significant delirium reduction with intraoperative dexmedetomidine in major non-cardiac surgery (12.2% vs. 11.4%, P = 0.94) (Deiner et al., 2017), highlighting the importance of administration timing. Furthermore, subgroup analyses suggest limited efficacy in emergency surgeries and patients with advanced dementia, emphasizing the need for careful patient selection and protocol optimization in clinical practice.
3.4 Evidence synthesis and clinical implications
Current evidence demonstrates dexmedetomidine’s efficacy in POD prevention when administered intraoperatively at 0.1–0.5 μg/kg/h. A meta-analysis of cardiac surgery patients showed a 25% reduction in delirium incidence (OR, 0.75) with dexmedetomidine use (Meng et al., 2025). The drug’s anti-inflammatory effects are particularly notable, significantly reducing IL-6 levels by 25.14 pg/mL immediately post-operation (Li et al., 2015). In elderly non-cardiac surgical patients, intraoperative dexmedetomidine administration halved delirium risk (RR, 0.53), highlighting the importance of early intervention (Li CJ. et al., 2020). These findings support dexmedetomidine’s role in multimodal prevention strategies for high-risk surgical populations.
4 PRACTICAL RECOMMENDATIONS FOR CLINICAL APPLICATION
4.1 Target patient populations
Current evidence identifies three high-risk surgical populations that derive significant benefit from dexmedetomidine administration for POD prevention (Table 1). First, cardiac surgery patients undergoing cardiopulmonary bypass demonstrate a 43% relative risk reduction (RR, 0.57; 95% CI, 0.41–0.79) when receiving perioperative dexmedetomidine, as shown in a systematic review of 16 randomized trials (Zhuang et al., 2024). Second, elderly patients (≥60 years) receiving regional anesthesia exhibit a 52% lower delirium incidence (RR, 0.48; 95% CI, 0.37–0.63) with intraoperative dexmedetomidine infusion, according to a meta-analysis of 18 RCTs (Wang et al., 2024a). Third, elderly non-cardiac surgical patients show comparable benefits, with a 49% risk reduction (RR, 0.51; 95% CI, 0.43–0.61) across 16 included trials (Shen et al., 2020).
Clinical application requires careful patient selection due to potential hemodynamic effects. Dexmedetomidine is contraindicated in patients with hemodynamically significant bradycardia, high-grade atrioventricular block, or decompensated shock requiring vasopressor support (Reel and Maani, 2025). Particular caution is warranted in patients with severe hepatic impairment (Child-Pugh C), where reduced dosing may be necessary due to altered pharmacokinetics. These evidence-based recommendations support targeted use of dexmedetomidine while emphasizing the importance of individualized risk-benefit assessment.
4.2 Dosing regimen optimization
Current evidence supports weight-based dexmedetomidine dosing for delirium prevention, with optimal regimens varying by surgical context and patient characteristics. For intraoperative initiation in non-cardiac surgery, a maintenance infusion of 0.1–0.5 μg/kg/h without loading dose provides effective delirium prevention while minimizing hemodynamic instability, as demonstrated in a meta-analysis of 18 randomized trials (Wang et al., 2024b). In cardiac surgery populations, lower infusion rates (0.1–0.5 μg/kg/h) show superior cognitive outcomes compared to higher doses (0.5–0.9 μg/kg/h), with significantly reduced incidence of hypotension (7.3% vs. 31.6%, P = 0.044) (Fang et al., 2023). These findings suggest a therapeutic window exists where adequate α2-adrenoreceptor activation is achieved without excessive sympathetic inhibition.
Postoperative ICU management requires careful dose titration, particularly in elderly patients. A multicenter trial of cardiac surgery patients found overnight dexmedetomidine infusion (8p.m.-8a.m.) failed to reduce delirium incidence (12.6% vs. 12.4%, P = 0.97) while significantly increasing hypotensive events (7.3% vs. 0.6%, P < 0.01) (Huet et al., 2024). Pharmacodynamic studies in elderly patients under spinal anesthesia identified an ED95 of 0.86 μg/kg for adequate sedation, but noted doses exceeding 0.5 μg/kg substantially increase hypotension risk (31.6% vs. 3.6%, P = 0.013) (Ko et al., 2015). Similarly, research in hip replacement surgery demonstrated loading doses ≥0.5 μg/kg cause significant mean arterial pressure reductions at multiple perioperative time points (P < 0.05) (Liu et al., 2023).
Risk stratification is essential for safe administration. A retrospective analysis of 283 ICU patients identified three independent predictors of dexmedetomidine-associated hypotension: baseline mean arterial pressure (OR, 0.97; 95% CI, 0.95–0.99), Acute Physiology and Chronic Health Evaluation II scores (OR, 1.06; 95% CI, 1.01–1.12), and coronary artery disease (OR, 0.48; 95% CI, 0.26–0.90) (Gerlach et al., 2016). These findings support initiating therapy at 0.1–0.3 μg/kg/h in high-risk populations, with gradual titration guided by continuous hemodynamic monitoring. For elderly patients (≥65 years) and those with cardiovascular comorbidities, additional precautions including extended loading infusion duration (30 min) and 25% dose reduction should be considered to balance efficacy and safety.
4.3 Multimodal integration strategies
Effective delirium management necessitates a synergistic approach combining pharmacological and non-pharmacological interventions for optimal delirium prevention. The modified Hospital Elder Life Program demonstrates particular efficacy, reducing delirium incidence by 56% (RR, 0.44; 95% CI, 0.23–0.83) in elderly surgical patients through structured cognitive stimulation, early mobilization, and nutritional support (Chen et al., 2017). Pharmacologically, dexmedetomidine emerges as the preferred sedative, particularly when combined with low-dose ketamine (0.15–0.3 mg/kg/h), which reduces delirium incidence by 43% compared to standard regimens (Perbet et al., 2018). Importantly, benzodiazepines should be avoided in high-risk patients due to their association with prolonged delirium duration (RR, 1.64; 95% CI, 1.27–2.10) (Pisani et al., 2009).
Implementation requires standardized protocols incorporating: (1) preoperative risk assessment, (2) intraoperative dexmedetomidine for high-risk cases, (3) postoperative avoidance of deliriogenic medications, and (4) immediate cognitive/physical rehabilitation. As demonstrated in a stepped-wedge trial, such multimodal programs significantly reduce both delirium incidence (OR, 0.87) and delirium days (5.3% vs. 6.9%) (Deeken et al., 2022). This comprehensive approach addresses multiple pathogenic pathways while minimizing adverse effects, representing the current standard for perioperative delirium prevention.
5 CHALLENGES AND FUTURE PERSPECTIVES IN DEXMEDETOMIDINE APPLICATION FOR POD
5.1 Critical unresolved clinical questions
Several critical knowledge gaps persist regarding the optimal use of dexmedetomidine for delirium prevention. First, the temporal relationship between administration timing and clinical outcomes remains incompletely characterized, with insufficient comparative data to determine whether preoperative, intraoperative, or postoperative initiation yields superior results. Second, the durability of neuroprotective effects beyond 3 years post-intervention requires clarification, as current evidence demonstrates conflicting results regarding long-term cognitive preservation (Hong et al., 2025; Zhang et al., 2019). Third, the medication’s impact on patients with pre-existing cognitive impairment warrants further investigation, particularly given the established association between delirium and accelerated cognitive decline in vulnerable populations (Gross et al., 2012). Fourth, precise dose-response relationships for both short-term delirium prevention and long-term neurocognitive outcomes have not been adequately defined across different surgical populations and age groups. Finally, population-specific efficacy thresholds need elucidation, including optimal dosing strategies for cardiac versus non-cardiac surgery patients and variations based on baseline risk profiles. These unresolved issues highlight the need for standardized, large-scale longitudinal studies with comprehensive cognitive assessments to establish evidence-based protocols for clinical practice.
5.2 Promising research directions
Several critical research priorities are emerging to advance the clinical application of dexmedetomidine for neuroprotection. First, rigorous validation of predictive biomarkers represents an urgent need, particularly for establishing reliable thresholds of neurofilament light chain and other neuronal injury markers that can guide patient stratification (Hou et al., 2023). Second, the clinical translation of novel delivery systems requires systematic evaluation, including pharmacokinetic studies of the multivalent bioadhesive nanoparticle clusters demonstrated by Jia et al. (2025) and safety assessments of alternative administration routes characterized by Jeong et al. (2023). Third, the development of dynamic dosing algorithms must incorporate multiple data streams including real-time physiological monitoring, individual pharmacokinetic profiles from therapeutic drug monitoring, and comprehensive surgical risk factor analysis. Fourth, pharmacological research should focus on next-generation α2-agonists with improved receptor subtype selectivity to enhance therapeutic effects while minimizing adverse hemodynamic consequences. Finally, the integration of artificial intelligence platforms offers transformative potential for adaptive treatment optimization, though this requires validation through prospective clinical trials comparing algorithm-guided dosing versus standard protocols. These priorities collectively address the key gaps in moving from current empirical approaches to precision medicine paradigms for postoperative neuroprotection, while maintaining rigorous standards of evidence generation and clinical safety evaluation.
5.3 Contemporary guideline landscape
Current guidelines demonstrate regional variations in dexmedetomidine recommendations for delirium prevention. The American Geriatrics Society (AGS) provides conditional support (Grade 2B), favoring ICU use as a GABAergic alternative while prioritizing non-pharmacologic interventions (American Geriatrics Society Expert Panel on Postoperative Delirium in Older Adults, 2015; Hebert, 2018). In contrast, Chinese consensus advocates broader perioperative application (Grade B), particularly for elderly surgical patients, reflecting population-specific risk-benefit assessments (Li M. et al., 2020). The recently updated Society of Critical Care Medicine guidelines further delineate its role, reinforcing the integration of dexmedetomidine into multimodal sedation-analgesia protocols to mitigate delirium risk in critically ill adults (Lewis et al., 2025).
Both guidelines agree on dose limits (<0.7 μg/kg/h) but differ in monitoring: AGS emphasizes electroencephalographic for neurocognitive safety, while Asian protocols focus on hemodynamic stability (American Geriatrics Society Expert Panel on Postoperative Delirium in Older Adults, 2015; Li M. et al., 2020). These differences highlight how clinical context influences guideline development, with AGS aligning with geriatric deprescribing principles and Asian consensus addressing higher baseline delirium risks. Multidisciplinary care and preoperative risk stratification remain universal recommendations.
6 SUMMARY
Dexmedetomidine demonstrates clinically significant benefits for POD prevention in high-risk surgical populations, particularly elderly cardiac surgery patients. Its multimodal mechanism—combining sympatholytic, anti-inflammatory, and sleep-preserving properties—offers advantages over traditional sedatives. Current evidence supports weight-based dosing (0.1–0.3 μg/kg/h) with hemodynamic monitoring, while contraindications include conduction abnormalities and hemodynamic instability. However, this review acknowledges limitations in analytical depth regarding mechanistic pathways and clinical evidence integration, which may affect the comprehensiveness of the conclusions. Future iterations should strengthen the translational perspective by incorporating more robust biomarker-guided mechanistic analyses and broader clinical validation across diverse surgical settings. Key knowledge gaps persist regarding long-term cognitive outcomes, optimal timing of administration, and population-specific efficacy. Future research should focus on next-generation α2-agonists, biomarker-guided precision dosing, and standardized trials with neuropsychological assessments. Additionally, more comprehensive synthesis of real-world evidence and comparative effectiveness data will be essential to establish standardized, evidence-based clinical guidelines. Clinicians should employ dexmedetomidine judiciously within evidence-based protocols while contributing to outcomes research to refine its role in perioperative neuroprotection.
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