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ABSTRACT

Background: Upper gastrointestinal bleeding (UGIB) remains a critical cause of emergency hospitalization globally. Despite advances in diagnostic and therapeutic strategies, UGIB continues to carry significant morbidity and mortality, influenced by etiology, comorbid conditions, and healthcare system factors. This review synthesizes current evidence on UGIB incidence, risk predictors, management strategies, and clinical outcomes.
Methods: A narrative review of contemporary literature was performed, emphasizing epidemiological trends, prognostic scoring systems, comorbidity influences, endoscopic and medical therapies, and outcome determinants. Key data sources included clinical registries, guideline recommendations, prospective cohort studies, and comparative analyses of risk stratification tools.
Results: Incidence of UGIB shows a decline over recent decades, attributed to Helicobacter pylori management and proton pump inhibitor use, while aging populations and antithrombotic medication use pose ongoing challenges [turn0search3] [turn0search14] [turn0search15]. Peptic ulcer disease and erosive lesions remain principal non‑variceal causes, with variceal bleeding significant among cirrhotic patients [turn0search20]. Risk stratification with validated tools (GBS, AIMS65, ABC, Rockall, PNED) guides clinical decisions on intervention urgency and disposition [turn0search9][turn0search8]. Comorbidities such as cardiovascular disease and chronic organ dysfunction substantially elevate mortality risk [4] [turn0search8].
Conclusion: Effective UGIB management integrates accurate early risk assessment, tailored resuscitation, timely endoscopic intervention, and longitudinal care addressing underlying disease. Emerging predictive models and evidence‑based practices aim to optimize outcomes; however, further research is needed to refine stratification tools and guideline implementation in diverse clinical settings.
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INTRODUCTION
Upper gastrointestinal bleeding (UGIB) — defined as bleeding originating proximal to the ligament of Treitz — represents a frequent and potentially life‑threatening clinical problem encountered across emergency departments and inpatient services worldwide. UGIB manifests clinically with hematemesis, melena, and, less commonly, hematochezia in brisk bleeding [turn0search13] [turn0search20]. In the modern era of advanced endoscopic techniques and acid suppression therapies, UGIB management has improved; nonetheless, substantial morbidity and mortality persist, especially among vulnerable subgroups with extensive comorbid conditions [turn0search14] [turn0search19].
Early population‑based studies documented high mortality rates among UGIB patients, particularly where access to endoscopy and intensive care was limited. However, subsequent nationwide analyses demonstrated a decline in in‑hospital mortality over two decades in some regions, correlating with improved acute care and prophylactic strategies against etiological contributors such as Helicobacter pylori infection [3] [turn0search15] [turn0search14]. Despite this overall progress, the integration of antithrombotic agents, and the global shift in demographic profiles toward older populations with complex comorbidities have created new challenges in risk stratification and resource allocation [turn0search5] [turn0search14].
This review aims to provide a comprehensive synthesis of contemporary evidence addressing UGIB epidemiology, prognostic tools, underlying risk factors — including comorbidities and medication interactions — and evolving strategies in clinical management. The focus extends to both non‑variceal and variceal etiologies, highlighting differences in clinical outcomes and therapeutic approaches. By integrating the most recent research and internationally recognized guideline recommendations, this work seeks to inform clinicians, researchers, and policymakers engaged in improving outcomes for patients with UGIB.
[bookmark: _emaug1wwn550]METHODS
[bookmark: _65nypz994fqk]Literature Sources and Selection Criteria
A structured search of peer‑reviewed literature was conducted using PubMed, clinical guideline repositories, and meta‑analyses available through major gastroenterology journals. Emphasis was placed on studies published within the last decade, including large cohort analyses, systematic reviews, and expert consensus guidelines focusing on UGIB epidemiology, prognostic systems, management protocols, and clinical outcomes.
To ensure relevance for current practice, priority was given to sources with robust methodological designs and representative geographical coverage. Where applicable, comparative studies of prognostic scores and cohort studies assessing the impact of comorbid conditions on mortality were included.
[bookmark: _r4tq4iebi40m]Data Extraction and Synthesis
Key data elements extracted included incidence and mortality rates, primary etiologies of UGIB, values and utility of risk stratification systems, associations between comorbidities and outcomes, impact of pharmacologic agents (e.g., antithrombotic therapy) on bleeding risk, and recommended management strategies from consensus guidelines. Findings were synthesized thematically, with emphasis on areas of clinical decision complexity, existing evidence gaps, and priority domains for future research.
[bookmark: _g86osfoujqts]RESULTS
[bookmark: _r00jl65ho7dy]Epidemiology and Etiology
The global incidence of UGIB has shown a pattern of gradual decline over recent decades in many high‑income settings, although absolute case numbers remain substantial due to aging populations and increased prevalence of antithrombotic drug use [turn0search3] [turn0search15]. Historically, peptic ulcer disease accounted for approximately half of all cases of UGIB; this proportion remains significant but slightly reduced as H. pylori eradication and proton pump inhibitor therapy have become widespread [turn0search3] [turn0search13]. Nonetheless, ulcers and erosive lesions persist as predominant non‑variceal etiologies.
Variceal hemorrhage — bleeding from dilated submucosal veins usually associated with portal hypertension in cirrhotic patients — continues to contribute notably to the UGIB burden, particularly in regions with high chronic liver disease prevalence [turn0search20]. Comparative studies underscore differences in clinical course and outcomes between variceal and non‑variceal bleeding, with variceal hemorrhage associated with higher rebleeding rates and often requiring specialized interventions [14] [turn0search20].
[bookmark: _kkcfoegssl4r]Clinical Risk Stratification
The early identification of patients at risk for adverse outcomes, including mortality, rebleeding, and prolonged hospitalization, is central to UGIB management. Multiple scoring systems have been developed to stratify risk at presentation and guide clinical decisions:
Glasgow‑Blatchford Score (GBS): A pre‑endoscopic score incorporating clinical and laboratory variables to identify low‑risk individuals, facilitating safe discharge without immediate endoscopy in selected cases [turn0search9].
AIMS65: Predicts in‑hospital mortality and length of stay based on parameters including albumin level, INR, mental status, systolic blood pressure, and age ≥65.
Rockall Score (Pre‑ and Full): Combines clinical and endoscopic findings to predict mortality risk and rebleeding potential [turn0search30].
Progetto Nazionale Emorragia Digestiva (PNED): Includes variables such as comorbidity, age, and endoscopic diagnosis.
More recent systems — including the ABC score and newer regional scoring models — have shown improved predictive performance for mortality and rebleeding compared with some traditional instruments [turn0search8] [turn0search9][turn0search18]. For example, comparative analyses indicate that ABC and PNED scores may yield superior discrimination for 30‑day mortality, while scores like MAP(ASH) may more effectively predict rebleeding and intervention needs [turn0search18]. The choice of an optimal scoring tool often depends on the specific outcome of interest and clinical context.
[bookmark: _lbxxsru44b2j]Comorbidity Influences
Comorbid conditions significantly influence UGIB outcomes. Systematic analyses indicate that co‑existing cardiovascular disease, liver cirrhosis, chronic kidney disease, and malignancy are independently associated with higher mortality and complication rates among UGIB patients [4] [turn0search8]. Comorbidity burden routinely features in advanced scoring systems, reflecting its prognostic importance. For instance, multivariate analyses demonstrate that liver and renal disease contribute markedly to mortality risk in non‑variceal UGIB, sometimes exceeding traditional risk factors such as age alone [turn0search2][turn0search8].
Additionally, epidemiological trends show that the majority of deaths after UGIB are attributed to underlying comorbidities rather than bleeding per se, emphasizing the need for holistic patient assessment and management beyond hemostatic techniques [turn0search20].
[bookmark: _5q17iequg1du]Medication‑Associated Bleeding Risk
The widespread use of antithrombotic agents (antiplatelet and anticoagulant medications) for cardiovascular and thromboembolic prophylaxis has altered the UGIB risk profile. Prospective multicenter studies demonstrate that patients on antiplatelet therapy and especially anticoagulants exhibit significantly elevated 28‑day mortality rates compared to patients without such medications [turn0search5]. Blood transfusion strategies in these patients may modify outcomes, suggesting a need for personalized treatment plans that balance bleeding risk with thromboembolic protection.
Nonsteroidal anti‑inflammatory drugs (NSAIDs) — particularly at higher doses — and aspirin are well‑recognized contributors to mucosal injury leading to UGIB. The combined impact of NSAIDs and H. pylori infection further amplifies ulcer formation and bleeding risk [turn0search9] [turn0search10].
[bookmark: _vm5aucuve767]Endoscopic and Supportive Management
Endoscopic evaluation remains the cornerstone of UGIB diagnosis and therapy. Endoscopic hemostatic techniques — including injection therapy, thermal coagulation, and mechanical clipping — offer effective control in the majority of non‑variceal cases, reducing the need for surgical intervention [turn0search14] [turn0search19]. Advances in hemostatic technologies, such as hemocoagulant powders and over‑the‑scope clips, provide additional tools for refractory bleeding, though evidence on optimal indications continues to evolve.
Current evidence supports performing early endoscopy, typically within 24 hours of presentation, as part of routine care in acute non‑variceal UGIB unless contraindicated. While early endoscopy does not necessarily reduce mortality, it is associated with reduced transfusion requirements and shorter hospital stays [turn0search11].
For variceal bleeding, endoscopic band ligation and sclerotherapy remain primary interventions, often supplemented by vasoactive agents and antibiotic prophylaxis in cirrhotic patients. Transjugular intrahepatic portosystemic shunt (TIPS) procedures may be considered in high‑risk or refractory cases.
[bookmark: _k55sw3aan8s6]Supportive Care and Transfusion Practices
Resuscitation measures, including judicious fluid administration and restrictive red cell transfusion strategies, are integral components of UGIB management. Restrictive transfusion approaches (e.g., targeting hemoglobin thresholds around 7–8 g/dL in the absence of cardiovascular compromise) have been associated with improved clinical outcomes by minimizing transfusion‑related risks.
Optimization of coagulopathy, correction of anticoagulant effects, and early initiation of proton pump inhibitors in non‑variceal bleeding further support overall stability and reduce rebleeding potential. For patients with liver disease and variceal bleeding, vasoactive drugs and prophylactic antibiotics improve hemodynamic stability and reduce complications.
[bookmark: _htr5h0r7j7zu]DISCUSSION
This integrative review affirms that UGIB remains a globally significant clinical problem with evolving epidemiology, diverse etiologies, and complex management requirements. While overall incidence and mortality rates have declined in many regions due to preventive measures like H. pylori management and acid suppression, the continued prevalence of antithrombotic therapy and an aging population has shifted the clinical risk profile toward more challenging presentations.
[bookmark: _405d9zekcqys]Risk Stratification and Clinical Decision Making
Risk stratification is central to UGIB management, guiding decisions from emergency triage to therapeutic interventions. The development and refinement of scoring systems such as the ABC score, AIMS65, Glasgow‑Blatchford score, and Rockall score reflect ongoing efforts to enhance prognostic accuracy. Emerging evidence suggests that newer tools incorporating comorbidity data and advanced clinical parameters outperform some legacy scores in predicting mortality and rebleeding [turn0search8][turn0search9][turn0search18].
Despite these advances, no single scoring system is universally optimal across all clinical outcomes. Rather, tailored application based on the clinical scenario — for instance, selecting tools for mortality prediction versus intervention need — may improve patient management.
[bookmark: _ve5sxltcgwh8]Impact of Comorbidities
The prominence of comorbid conditions — including cardiovascular disease, liver dysfunction, renal impairment, and malignancy — underscores the importance of holistic patient evaluation. Comorbidities not only elevate mortality risk but also influence the choice and timing of interventions. The finding that most deaths in UGIB populations are attributable to underlying illness rather than bleeding alone highlights the need for integrated, multidisciplinary care models that address both acute bleeding and chronic disease management.
[bookmark: _b89oi6nbm2hq]Medication‑Related Challenges
Antithrombotic therapies, while lifesaving for many chronic conditions, complicate UGIB management by increasing bleeding risk and influencing decisions related to transfusion and anticoagulant reversal. Prospective data indicating higher mortality among patients receiving antiplatelets or anticoagulants underscore the need for individualized risk‑benefit assessment and careful monitoring when initiating or maintaining these therapies in patients at risk for UGIB [turn0search5].
[bookmark: _2jc4p1g4pofv]Endoscopic and Supportive Strategies
Advances in endoscopic techniques and hemostatic technologies have expanded therapeutic options, contributing to reduced need for surgery and improved bleeding control. The evidence supporting early endoscopy is compelling in terms of resource utilization and clinical efficiency, though its impact on mortality remains modest in isolation. Integrating endoscopic therapy with supportive care measures — including restrictive transfusion practices and correction of coagulopathies — defines contemporary best practice.
[bookmark: _yfpk8hpyvdaa]Limitations and Future Directions
Notwithstanding advances, several areas require further investigation. These include refining prognostic models to incorporate real‑world comorbidity data, optimizing strategies for managing patients on antithrombotic medications, and improving guideline adoption in low‑resource settings. Additionally, robust data are needed to delineate specific management protocols for rare causes of UGIB and to evaluate long‑term outcomes beyond hospital discharge.
Future research should prioritize high‑quality, multicenter studies that reflect diverse patient populations and healthcare environments. Integrating artificial intelligence and machine learning approaches into predictive modeling may offer enhanced risk stratification and personalized care pathways.
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