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Acute myocardial infarction (AMI) remains a leading cause of morbidity and mortality worldwide, with timely reperfusion therapy constituting the cornerstone of contemporary management. Primary percutaneous coronary intervention (PCI) has evolved as the preferred reperfusion strategy for ST-segment elevation myocardial infarction (STEMI), surpassing fibrinolysis in reducing mortality, reinfarction, and stroke when delivered promptly by experienced centers. Over the past two decades, system-level initiatives targeting door-to-balloon (D2B) time reduction have significantly improved process metrics; however, recent evidence suggests that further reductions in D2B time alone may not translate proportionally into improved clinical outcomes, highlighting the growing importance of total ischemic time and pre-hospital delays. Emerging paradigms in primary PCI strategies include complete revascularization approaches, intravascular imaging-guided interventions, and mechanical circulatory support in high-risk patients. Concurrently, adjunctive pharmacologic innovations, including potent P2Y12 inhibitors, glycoprotein IIb/IIIa inhibitors, novel anticoagulants, and intracoronary therapies, are reshaping reperfusion strategies by optimizing thrombus resolution and microvascular perfusion. Additionally, digital health technologies and regional STEMI networks are redefining systems of care by facilitating early diagnosis and streamlined catheterization laboratory activation. This review synthesizes contemporary evidence on evolving primary PCI techniques, re-evaluates the clinical significance of D2B metrics in the modern era, and explores emerging pharmacologic and system-based innovations that collectively aim to enhance reperfusion efficacy and patient outcomes in AMI.
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Introduction
Acute myocardial infarction (AMI), particularly ST-segment elevation myocardial infarction (STEMI), remains a leading cause of global morbidity and mortality despite significant advances in cardiovascular medicine. The cornerstone of STEMI management is rapid restoration of coronary blood flow to salvage ischemic myocardium, prevent adverse ventricular remodeling, and reduce mortality. Over the past several decades, reperfusion strategies have evolved from fibrinolytic therapy to primary percutaneous coronary intervention (PCI), which is now regarded as the preferred reperfusion modality when performed in a timely and experienced center (Akbar et al., 2024; Ibanez et al., 2018). Nevertheless, ongoing challenges related to treatment delays, procedural optimization, and adjunctive pharmacologic therapies continue to drive research and clinical innovation in this field.
Primary PCI has demonstrated superior outcomes compared with thrombolytic therapy, including improved survival, reduced reinfarction rates, and lower incidence of intracranial hemorrhage. Current international guidelines from the European Society of Cardiology (ESC) and the American College of Cardiology/American Heart Association (ACC/AHA) strongly recommend primary PCI as the first-line reperfusion strategy when it can be performed within guideline-recommended timeframes (Collet et al., 2023; O’Gara et al., 2013). Despite these recommendations, disparities in access to PCI-capable centers, logistical barriers, and system-level inefficiencies remain significant contributors to treatment delays, particularly in low- and middle-income countries. These challenges underscore the importance of revisiting and optimizing primary PCI strategies in contemporary practice.
Door-to-balloon (D2B) time, defined as the interval between hospital arrival and balloon inflation during PCI, has emerged as a critical performance metric and quality indicator in STEMI care. Numerous studies have demonstrated a strong association between shorter D2B times and improved clinical outcomes, including reduced mortality and complications. Menees et al. (2013) reported a continuous relationship between shorter D2B times and decreased mortality among patients undergoing primary PCI, reinforcing the concept that “time is myocardium.” Similarly, Butt et al. (2020) and Champasri et al. (2023) highlighted the prognostic significance of rapid door-to-device times in STEMI management. Efforts to reduce system delays, including prehospital electrocardiogram transmission, catheterization laboratory activation protocols, and regional STEMI networks, have been shown to improve reperfusion times and clinical outcomes (Terkelsen et al., 2010; Wilson et al., 2013). However, recent data suggest that further reductions in D2B time may yield diminishing returns, prompting renewed interest in total ischemic time and prehospital delays as more comprehensive targets for quality improvement.
Beyond mechanical reperfusion, adjunctive pharmacologic therapies play a pivotal role in optimizing outcomes in patients undergoing primary PCI. Antiplatelet agents, anticoagulants, glycoprotein IIb/IIIa inhibitors, and novel antithrombotic strategies have been extensively investigated to enhance microvascular perfusion and prevent thrombotic complications. Routine use of glycoprotein IIb/IIIa inhibitors has been associated with improved angiographic and clinical outcomes in selected high-risk patients, although their role in contemporary practice has evolved with the advent of potent oral P2Y12 inhibitors (Karathanos et al., 2019). Comparative studies of anticoagulation strategies, including bivalirudin versus heparin-based regimens, have further refined procedural pharmacotherapy during primary PCI (Schoos et al., 2014). Additionally, mechanical adjuncts such as aspiration thrombectomy have been evaluated for their potential to improve myocardial reperfusion, although results have been mixed and remain controversial (Mongeon et al., 2010; Niu et al., 2017).
Emerging paradigms in reperfusion therapy increasingly emphasize a systems-based and technology-driven approach to reducing ischemic time and improving patient outcomes. Digital health innovations, including smartphone-based applications and telemedicine platforms, have demonstrated promising potential to streamline STEMI triage, enhance inter-hospital communication, and reduce reperfusion delays (Piazza et al., 2025). These innovations represent a shift toward integrated STEMI networks that leverage real-time data sharing and artificial intelligence-driven decision support to optimize clinical workflows.
Despite significant progress, several knowledge gaps remain in the optimal management of STEMI. The relative importance of procedural strategies versus pharmacologic adjuncts, the evolving role of thrombectomy and potent antithrombotic therapies, and the clinical relevance of increasingly stringent time-based metrics continue to be debated. Furthermore, real-world implementation of guideline-recommended practices varies widely across regions and healthcare systems, highlighting the need for contextualized strategies tailored to resource availability and patient populations.
In this context, revisiting contemporary primary PCI strategies, re-evaluating the clinical relevance of door-to-balloon metrics, and exploring adjunctive pharmacologic innovations are essential for advancing STEMI care. This review aims to synthesize current evidence on emerging paradigms in AMI reperfusion therapy, focusing on evolving mechanical and pharmacologic strategies, system-level interventions to reduce reperfusion delays, and novel technological innovations that may shape the future of acute coronary syndrome management.

Methods
This review was designed to synthesize current evidence on evolving reperfusion strategies in acute myocardial infarction (AMI), with a particular focus on primary percutaneous coronary intervention (PCI), door-to-balloon (D2B) performance metrics, and adjunctive pharmacologic and device-based innovations. A comprehensive literature search was conducted using multiple electronic databases, including PubMed, Scopus, Web of Science, and Google Scholar, to identify relevant studies, clinical guidelines, randomized controlled trials, meta-analyses, registry studies, and high-quality narrative reviews. The search strategy incorporated Medical Subject Headings (MeSH) and keyword combinations related to “acute myocardial infarction,” “ST-elevation myocardial infarction,” “primary PCI,” “door-to-balloon time,” “reperfusion therapy,” “adjunctive pharmacologic therapy,” and “thrombectomy.”
The time frame for the literature search spanned from January 2000 to December 2025 to capture both foundational and emerging paradigms in AMI reperfusion therapy. Priority was given to contemporary evidence, particularly guideline updates, landmark trials, and registry analyses that addressed clinical outcomes, system-level interventions, and novel therapeutic strategies. Relevant international guidelines from the European Society of Cardiology (ESC) and the American College of Cardiology/American Heart Association (ACC/AHA) were included to ensure alignment with current clinical practice standards (Collet et al., 2023; Ibanez et al., 2018; O’Gara et al., 2013).
Eligibility criteria included original research articles, systematic reviews, meta-analyses, and guideline statements that evaluated reperfusion strategies, D2B metrics, pharmacologic adjuncts, or system-of-care interventions in adult patients with AMI, particularly ST-elevation myocardial infarction (STEMI). Studies focusing on pediatric populations, non-human models, or unrelated cardiovascular conditions were excluded. Additionally, articles without full-text availability or those published in languages other than English were excluded to ensure methodological consistency and interpretability.
Data extraction was performed independently by the reviewers using a standardized framework. Key variables extracted included study design, population characteristics, reperfusion modality, D2B or system delay metrics, pharmacologic interventions, clinical outcomes (including mortality, reinfarction, and heart failure), and conclusions relevant to evolving clinical paradigms. Particular emphasis was placed on studies evaluating the temporal relationship between reperfusion delays and mortality, as well as the impact of system-level interventions on improving treatment timelines (Menees et al., 2013; Terkelsen et al., 2010; Wilson et al., 2013).
Evidence on adjunctive pharmacologic therapies, including anticoagulants, antiplatelet agents, and glycoprotein IIb/IIIa inhibitors, was systematically reviewed to evaluate their role in optimizing reperfusion outcomes and reducing thrombotic complications. Studies comparing bivalirudin, heparin, and glycoprotein IIb/IIIa inhibitors during primary PCI were included to assess time-dependent treatment effects and safety outcomes (Schoos et al., 2014). Additionally, meta-analyses and clinical trials investigating thrombectomy strategies, including aspiration thrombectomy and combined pharmacologic-device approaches, were incorporated to evaluate evolving mechanical adjuncts in reperfusion therapy (Mongeon et al., 2010; Niu et al., 2017).
The review also explored emerging innovations in reperfusion systems, including digital health tools and smartphone-based activation systems, to assess their impact on reducing reperfusion delays and improving clinical outcomes. Evidence from contemporary digital health studies was included to highlight the growing role of technology-driven interventions in optimizing AMI care pathways (Piazza et al., 2025).
Quality assessment of included studies was performed using established criteria based on study design, sample size, methodological rigor, and relevance to the research question. Randomized controlled trials and guideline documents were prioritized due to their higher level of evidence, while observational studies and narrative reviews were included to provide contextual insights and highlight evolving clinical trends. Where applicable, meta-analyses and registry studies were used to corroborate findings and provide population-level evidence on the impact of reperfusion strategies and system delays on mortality and morbidity outcomes (Butt et al., 2020; Champasri et al., 2023).
Given the narrative nature of this review, formal statistical meta-analysis was not conducted. Instead, a qualitative synthesis approach was used to integrate findings across multiple evidence sources and identify emerging paradigms in AMI reperfusion therapy. The synthesis focused on three major domains: optimization of primary PCI strategies, evolving interpretations of D2B metrics and system delays, and the integration of adjunctive pharmacologic and device-based innovations into contemporary clinical practice.
All references were formatted according to the American Psychological Association (APA) 7th edition guidelines. The methodological framework adhered to best practices for narrative clinical reviews to ensure transparency, reproducibility, and relevance to clinicians, researchers, and policymakers involved in acute cardiovascular care.

Results 
Reperfusion therapy remains the cornerstone of acute ST-segment elevation myocardial infarction (STEMI) management, with primary percutaneous coronary intervention (PCI) recognized as the preferred reperfusion strategy when timely access is available. Contemporary evidence continues to demonstrate that rapid restoration of coronary blood flow significantly reduces myocardial necrosis, preserves left ventricular function, and improves survival outcomes (Akbar et al., 2024). Over the past decades, improvements in catheterization laboratory infrastructure, interventional techniques, and pharmacologic adjuncts have contributed to substantial reductions in morbidity and mortality associated with STEMI. Key components and emerging paradigms in reperfusion therapy, including system-level and pharmacologic innovations, are summarized in Table 1.
Table 1. Key Components and Emerging Paradigms in Reperfusion Therapy for Acute ST-Segment Elevation Myocardial Infarction
	Domain
	Key Findings / Paradigms
	Clinical Implications
	Representative Evidence

	Primary reperfusion strategy
	Primary PCI remains the preferred reperfusion modality when timely access is available
	Improves myocardial salvage, left ventricular function, and survival
	Akbar et al., 2024

	Door-to-balloon (D2B) time
	Shorter D2B time is strongly associated with reduced mortality
	Emphasizes rapid catheterization lab activation and streamlined emergency pathways
	Menees et al., 2013; Butt et al., 2020

	Door-to-device/system delays
	System and transfer delays independently increase mortality risk
	Necessitates regional STEMI networks and coordinated EMS systems
	Champasri et al., 2023; Terkelsen et al., 2010

	Guideline-recommended timelines
	PCI within 90 min (direct) or 120 min (transfer) from first medical contact
	Benchmark for quality metrics and hospital performance evaluation
	Ibanez et al., 2018; O’Gara et al., 2013

	Integrated systems of care
	Pre-hospital ECG diagnosis and cath lab pre-activation reduce delays
	Multidisciplinary collaboration improves outcomes
	Collet et al., 2023; Wilson et al., 2013

	Antiplatelet therapy
	GP IIb/IIIa inhibitors improve angiographic outcomes but increase bleeding risk
	Selective use in high thrombus burden or bailout scenarios
	Karathanos et al., 2019

	Anticoagulation strategies
	Bivalirudin vs. heparin outcomes influenced by timing and clinical context
	Personalized anticoagulation approach recommended
	Schoos et al., 2014

	Combination pharmacologic strategies
	Combined pharmacologic and mechanical therapies may reduce infarct size
	Tailored therapy beneficial in complex STEMI cases
	Chiam et al., 2010

	Thrombectomy devices
	Improves myocardial perfusion but inconsistent mortality benefit
	Selective rather than routine use recommended
	Mongeon et al., 2010

	Thrombectomy + GP IIb/IIIa inhibitors
	Enhanced reperfusion in high thrombus burden patients
	Potential targeted strategy in selected STEMI populations
	Niu et al., 2017

	Digital health innovations
	Smartphone applications reduce reperfusion delays
	Integration of telemedicine may transform STEMI workflows
	Piazza et al., 2025

	Emerging system-level interventions
	Digital triage and real-time communication improve care coordination
	Future paradigm shift toward technology-driven STEMI care
	Piazza et al., 2025

	Quality improvement initiatives
	Continuous monitoring improves sustainable D2B performance
	Institutional benchmarking improves clinical outcomes
	Wilson et al., 2013

	Multidisciplinary collaboration
	Team-based STEMI protocols enhance efficiency
	Essential for achieving guideline targets
	Collet et al., 2023

	Future research directions
	Optimization of pharmacologic adjuncts and digital systems
	Potential to further reduce mortality and morbidity
	Akbar et al., 2024; Collet et al., 2023




Door-to-balloon (D2B) time has emerged as a critical quality metric for STEMI care, with multiple studies demonstrating a strong inverse relationship between treatment delays and patient survival. Menees et al. (2013) reported that shorter D2B times were associated with reduced in-hospital mortality among patients undergoing primary PCI, reinforcing the importance of rapid reperfusion. Similarly, Butt et al. (2020) highlighted that minimizing D2B time remains a pivotal determinant of clinical outcomes, particularly in healthcare systems with evolving emergency cardiac care pathways. Recent registry-based analyses further confirmed that door-to-device time is independently associated with mortality, emphasizing the need for continuous system-level improvements in STEMI networks and emergency medical services coordination (Champasri et al., 2023). System delays, including pre-hospital delays and inter-hospital transfer times, have also been shown to contribute significantly to adverse outcomes, underscoring the necessity of comprehensive regional STEMI systems of care (Terkelsen et al., 2010). Comparative performance metrics and system delay factors are outlined in Table 2.
Table 2. Comparative Overview of Reperfusion Strategies, System Metrics, and Adjunctive Innovations in STEMI
	Category
	Strategy / Metric
	Description
	Advantages
	Limitations / Challenges
	Key References

	Reperfusion modality
	Primary percutaneous coronary intervention (PCI)
	Mechanical reopening of occluded coronary artery via catheter-based intervention
	Superior reperfusion rates, reduced mortality, improved LV function
	Requires specialized centers and rapid access
	Akbar et al., 2024; Ibanez et al., 2018

	Reperfusion modality
	Fibrinolytic therapy
	Pharmacologic thrombolysis when PCI unavailable
	Widely available, rapid initiation
	Lower efficacy, bleeding risk
	O’Gara et al., 2013

	Performance metric
	Door-to-balloon (D2B) time
	Time from hospital arrival to coronary balloon inflation
	Strong predictor of survival and quality of care
	Influenced by system delays and logistics
	Menees et al., 2013; Butt et al., 2020

	Performance metric
	Door-to-device time
	Broader system measure including pre-hospital delays
	Reflects system-wide efficiency
	Requires integrated EMS and hospital coordination
	Champasri et al., 2023

	System delay factors
	Pre-hospital delay
	Time from symptom onset to first medical contact
	Early EMS activation improves survival
	Patient awareness and transport limitations
	Terkelsen et al., 2010

	Guideline benchmark
	PCI ≤ 90 min (direct) or ≤ 120 min (transfer)
	Recommended timelines from first medical contact
	Standardizes quality benchmarks
	Difficult in low-resource settings
	Ibanez et al., 2018; O’Gara et al., 2013

	Systems of care
	Integrated STEMI networks
	Coordinated EMS, ED, and cath lab protocols
	Reduces delays and improves outcomes
	Requires institutional collaboration
	Collet et al., 2023; Wilson et al., 2013

	Pharmacologic adjunct
	Glycoprotein IIb/IIIa inhibitors
	Potent antiplatelet therapy during PCI
	Improves angiographic outcomes
	Increased bleeding risk
	Karathanos et al., 2019

	Pharmacologic adjunct
	Anticoagulants (heparin, bivalirudin)
	Prevent thrombus propagation during PCI
	Essential for procedural success
	Timing-dependent efficacy
	Schoos et al., 2014

	Combined therapy
	Pharmacologic + mechanical strategies
	Use of drugs plus devices to enhance reperfusion
	Potential reduction in infarct size
	Limited consistent mortality benefit
	Chiam et al., 2010

	Mechanical adjunct
	Thrombectomy devices
	Removal of intracoronary thrombus
	Improves microvascular perfusion
	Mixed clinical outcome evidence
	Mongeon et al., 2010

	Hybrid adjunct
	Thrombectomy + GP IIb/IIIa inhibitors
	Combined mechanical and pharmacologic reperfusion
	Enhanced reperfusion in high thrombus burden
	Risk of bleeding and procedural complexity
	Niu et al., 2017

	Digital innovation
	Smartphone-based STEMI apps
	Real-time diagnosis and cath lab activation
	Reduces reperfusion delays
	Requires digital infrastructure
	Piazza et al., 2025

	Telemedicine
	Digital triage and remote ECG transmission
	Early diagnosis and system activation
	Improves pre-hospital decision-making
	Variable adoption globally
	Piazza et al., 2025

	Future paradigm
	Technology-driven STEMI systems
	Integration of AI, telehealth, and EMS networks
	Potential to further reduce mortality
	Implementation and cost barriers
	Collet et al., 2023; Akbar et al., 2024


Guideline recommendations from major cardiovascular societies reinforce the priority of rapid reperfusion and standardized care pathways. The European Society of Cardiology (ESC) and the American College of Cardiology/American Heart Association (ACC/AHA) recommend primary PCI within 90 minutes of first medical contact, or within 120 minutes when inter-hospital transfer is required (Ibanez et al., 2018; O’Gara et al., 2013). Updated ESC guidelines further emphasize integrated networks, early diagnosis, and pre-hospital activation of catheterization laboratories to reduce treatment delays and optimize outcomes (Collet et al., 2023). Achieving sustainable D2B targets has been demonstrated in structured quality improvement initiatives, highlighting the role of multidisciplinary collaboration and continuous performance feedback in improving STEMI outcomes (Wilson et al., 2013). These system-based strategies and benchmarks are summarized in Tables 1 and 2.
Adjunctive pharmacologic therapies have also evolved as integral components of primary PCI strategies. Antiplatelet and anticoagulant therapies are essential for preventing thrombus propagation and procedural complications. Glycoprotein IIb/IIIa inhibitors have been widely investigated, with routine use demonstrating improved angiographic outcomes in select high-risk populations, although bleeding risks remain a concern (Karathanos et al., 2019). Comparative studies evaluating anticoagulation strategies during primary PCI revealed that treatment timing influences the relative efficacy of bivalirudin versus heparin and glycoprotein IIb/IIIa inhibitors, highlighting the importance of individualized therapy based on clinical context and procedural timing (Schoos et al., 2014). Earlier investigations into adjunctive pharmacologic and mechanical devices also emphasized the role of combination therapies in optimizing reperfusion and reducing infarct size (Chiam et al., 2010), as detailed in Table 1.
Mechanical adjuncts such as thrombectomy have been extensively studied as methods to improve microvascular reperfusion and reduce thrombus burden during PCI. Meta-analyses have shown that adjunctive thrombectomy can enhance angiographic outcomes and myocardial perfusion, although its routine use has been debated due to inconsistent clinical benefit and procedural risks (Mongeon et al., 2010). Combined approaches incorporating thrombectomy with intracoronary glycoprotein IIb/IIIa inhibitors have demonstrated improved reperfusion parameters in STEMI patients, suggesting potential benefits in selected patient populations with high thrombus burden (Niu et al., 2017). These adjunctive mechanical and hybrid strategies are summarized in Table 2.
Emerging innovations in STEMI systems of care increasingly incorporate digital health technologies and system-level interventions. Recent studies suggest that smartphone-based applications and digital platforms can reduce reperfusion delays by facilitating rapid diagnosis, catheterization laboratory activation, and communication among healthcare providers (Piazza et al., 2025). Such technologies represent a paradigm shift in STEMI management, integrating telemedicine and digital triage systems into traditional reperfusion workflows to further reduce treatment delays and improve outcomes, as highlighted in Table 2.
Overall, the results of contemporary studies and guideline-based evidence highlight the multifaceted nature of reperfusion therapy in acute myocardial infarction. Primary PCI remains the gold standard for STEMI management, with door-to-balloon time serving as a crucial performance metric. Adjunctive pharmacologic and mechanical therapies continue to evolve, offering potential benefits when applied selectively. Furthermore, system-level innovations and digital health strategies are emerging as important tools to enhance reperfusion efficiency and clinical outcomes. Continued research and implementation of integrated STEMI care networks are essential to further reduce delays, optimize therapeutic strategies, and improve survival in patients with acute myocardial infarction.

Discussion
Acute myocardial infarction (AMI), particularly ST-segment elevation myocardial infarction (STEMI), remains a leading cause of morbidity and mortality worldwide despite major advances in reperfusion therapy and systems of care. Primary percutaneous coronary intervention (PCI) has emerged as the preferred reperfusion strategy when timely access is feasible, owing to its superior efficacy in restoring coronary patency, reducing infarct size, and improving survival compared with fibrinolytic therapy. Contemporary guidelines consistently emphasize rapid reperfusion, comprehensive antithrombotic therapy, and system-level optimization as central pillars in the management of AMI (Collet et al., 2023; Ibanez et al., 2018; O’Gara et al., 2013).
Primary PCI has transformed outcomes in STEMI through direct mechanical restoration of coronary blood flow, minimizing ischemic time and myocardial necrosis. Advances in catheter technology, stent design, imaging guidance, and adjunctive pharmacotherapy have further enhanced procedural success and reduced complications. However, the effectiveness of primary PCI is critically dependent on minimizing delays from symptom onset to reperfusion, with door-to-balloon (D2B) and door-to-device times serving as key quality metrics. Early observational studies demonstrated a continuous relationship between D2B time and mortality, highlighting that even incremental delays can adversely affect survival outcomes (Menees et al., 2013). Similarly, system-level delays, including prehospital transport and inter-hospital transfers, have been associated with increased mortality, reinforcing the need for coordinated regional STEMI networks (Terkelsen et al., 2010).
Despite widespread adoption of guideline-recommended targets, achieving optimal D2B times remains challenging, particularly in resource-limited settings. Butt et al. (2020) highlighted persistent delays in real-world clinical practice, underscoring the need for ongoing quality improvement initiatives. Wilson et al. (2013) demonstrated that structured institutional strategies, including multidisciplinary protocols and real-time performance feedback, can achieve sustainable D2B times below the recommended 90-minute benchmark. More recent evidence has extended these concepts to door-to-device metrics, with Champasri et al. (2023) showing a significant association between shorter reperfusion times and reduced mortality, reinforcing the clinical importance of rapid catheterization laboratory activation and streamlined patient flow.
Emerging paradigms in AMI management increasingly focus on optimizing prehospital and in-hospital systems of care through technological and organizational innovations. Digital health tools, such as smartphone applications and telemedicine platforms, have shown promise in reducing reperfusion delays by facilitating early diagnosis, direct catheterization laboratory activation, and improved communication between emergency medical services and interventional teams. Piazza et al. (2025) demonstrated that smartphone-based systems could significantly shorten reperfusion times and improve clinical outcomes, highlighting the potential of digital solutions to transform AMI care pathways.
Adjunctive pharmacologic therapies remain a cornerstone of primary PCI, targeting thrombosis, platelet aggregation, and inflammation to improve procedural success and reduce adverse events. Antiplatelet therapy with aspirin and P2Y12 inhibitors, along with anticoagulation using heparin or bivalirudin, is standard of care, while glycoprotein IIb/IIIa inhibitors and other agents are selectively used in high-risk patients. Karathanos et al. (2019) reported that routine glycoprotein IIb/IIIa inhibitor therapy in STEMI treated with primary PCI may improve angiographic outcomes but must be balanced against bleeding risks. Similarly, Schoos et al. (2014) highlighted the importance of time-to-treatment in determining the relative benefits of anticoagulation strategies, emphasizing that pharmacologic efficacy is closely linked to timely administration.
Mechanical adjunctive strategies, such as thrombectomy devices, have also been investigated as methods to improve myocardial reperfusion. Early studies suggested that aspiration thrombectomy could reduce thrombus burden and improve microvascular perfusion, though subsequent trials yielded mixed results. Mongeon et al. (2010) demonstrated that adjunctive thrombectomy could improve procedural outcomes, while later meta-analyses and randomized trials tempered enthusiasm due to limited impact on long-term clinical endpoints. Combining thrombectomy with intracoronary glycoprotein IIb/IIIa inhibitors has been explored as a strategy to enhance reperfusion, with Niu et al. (2017) reporting potential benefits in selected patient populations. These findings underscore the evolving role of mechanical and pharmacologic adjuncts and the need for individualized therapy based on thrombotic burden and patient risk profiles.
Beyond procedural considerations, evolving paradigms in AMI reperfusion therapy emphasize a holistic approach that integrates rapid diagnosis, timely reperfusion, optimized pharmacotherapy, and comprehensive post-PCI care. StatPearls reviews and contemporary clinical guidelines highlight the importance of early recognition of STEMI, rapid triage, and adherence to evidence-based treatment protocols to improve outcomes (Akbar et al., 2024; Collet et al., 2023). The integration of multidisciplinary teams, continuous quality improvement programs, and regional STEMI networks has been shown to reduce treatment delays and improve survival.
Despite significant progress, several challenges persist. Disparities in access to primary PCI remain a major global issue, particularly in low- and middle-income countries where infrastructure, trained personnel, and catheterization facilities are limited. In such settings, delayed reperfusion and reliance on fibrinolytic therapy continue to contribute to higher mortality rates. Additionally, patient-related delays, including delayed presentation due to lack of awareness or socioeconomic barriers, remain substantial contributors to total ischemic time. Addressing these challenges requires public health initiatives, education campaigns, and investments in healthcare infrastructure to ensure equitable access to timely reperfusion therapy.
Future directions in AMI reperfusion therapy are likely to focus on precision medicine approaches, integrating patient-specific risk stratification, imaging modalities, and biomarker-guided therapy to tailor reperfusion strategies. Advances in intracoronary imaging, such as optical coherence tomography and intravascular ultrasound, may further optimize PCI outcomes by guiding stent selection and deployment. Novel pharmacologic agents targeting inflammation, thrombosis, and myocardial reperfusion injury are also under investigation, potentially expanding the therapeutic armamentarium beyond traditional antithrombotic therapies.
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