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Abstract  This review is devoted to the problem of erosive and ulcerative gastroduodenal bleeding (EUGDB) in patients 

with comorbid cardiovascular pathology. EUGDB remains one of the most significant causes of emergency hospitalization, 

accounting for up to 90% of all gastrointestinal bleeding cases and being characterized by high recurrence rates and mortality. 

Particular attention is paid to the relationship between cardiovascular diseases, polypharmacy, and age-related changes with 

the risk of ulcerative lesions and their complications. Data are presented on the influence of antiplatelet agents, anticoagulants, 

nonsteroidal anti-inflammatory drugs, and Helicobacter pylori infection on the pathogenesis of EUGDB. Current evidence is 

summarized regarding the development of bleeding in patients with ischemic heart disease (IHD), chronic heart failure (CHF), 

and acute ischemic stroke (AIS), as well as their impact on prognosis and treatment outcomes. The importance of a 

multidisciplinary approach to diagnosis and therapy is emphasized, including prophylactic use of proton pump inhibitors, H. 

pylori eradication, and individualized selection of anticoagulant therapy. Special attention is given to new anticoagulants, 

particularly factor XI inhibitors, which demonstrate a promising efficacy and safety profile. 
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1. Introduction 

Erosive and ulcerative gastroduodenal bleeding (EUGDB) 

remains one of the most serious complications of many 

gastrointestinal disorders, accounting for 80–90% of all 

gastrointestinal bleeding (GIB) cases [1]. These bleedings 

are characterized by sudden onset, rapid progression, and 

high mortality rates [2]. In the United States, more than 

320,000 patients are hospitalized annually due to EUGDB, 

with mortality rates ranging from 2% to 15%, and the economic 

burden associated with this type of bleeding exceeding    

2.5 billion USD [3,4,5]. In Europe, between 48 and 147 

individuals per 100,000 population are admitted to hospitals 

with gastroduodenal hemorrhage. Mortality directly attributed 

to bleeding or decompensation of comorbid conditions may 

reach 10% [6]. Despite substantial advances in surgery and 

anesthesiology, mortality from acute gastrointestinal bleeding 

remains at 5–14%, rising to 30–40% in cases of rebleeding, 

with no clear trend toward improvement [7]. Among patients 

with EUGDB, death directly related to blood loss occurs in 

approximately 18%, whereas the remaining fatal outcomes 

are associated with complications of underlying comorbidities  
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[8]. 

In recent years, the rising incidence of erosive and 

ulcerative gastroduodenal bleeding (EUGDB) in patients 

with cardiovascular diseases and other somatic disorders  

has acquired an epidemic character. According to various 

authors, the frequency of acute erosive and ulcerative lesions 

of the gastric and duodenal mucosa (GDM) in patients with 

therapeutic pathology reaches 80–90%, while EUGDB 

attributable to these lesions accounts for 45–55% of cases [9]. 

For example, analysis of 6,900 autopsies of patients who died 

from myocardial infarction and stroke in multidisciplinary 

hospitals demonstrated a nearly one-third increase in the 

detection rate of erosive and ulcerative GDM lesions over the 

past decade. Among patients with cardiovascular diseases, 

acute ulcers and erosions constitute 60–70% of all GDM 

mucosal lesions, whereas chronic peptic ulcers are diagnosed 

in 30–40% of cases. Acute ulcers predominate in individuals 

with acute cerebrovascular accidents and myocardial infarction, 

which is associated with stress-induced hypersecretory 

responses and impaired mucosal microcirculation, whereas 

chronic ulcers are more commonly observed in long-standing 

ischemic heart disease and prolonged use of antiplatelet 

agents [10]. 

EUGDB of varying severity developed in 67% of deceased 

patients with ischemic heart disease (IHD) and in 55% of 

those with stroke; however, their contribution to mechanisms 

of fatal outcome differed. The incidence of fatal bleeding 
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(EUGDB as the direct cause of death) was 3% in myocardial 

infarction, 2% in chronic forms of IHD accompanied by 

chronic heart failure (CHF), and 1% in stroke. At the same 

time, the frequency of acute erosive and ulcerative lesions of 

the GDM in deceased patients with myocardial infarction 

reaches 18%, in CHF – 10%, in stroke – 14%, and may rise 

to 21% when IHD is combined with cerebrovascular disease 

[11]. 

The challenge of timely diagnosis and treatment of erosive 

and ulcerative GDM lesions – and consequently, prevention 

of EUGDB – is exacerbated by the fact that in 30–90%    

of patients with chronic somatic pathology, gastropathies  

are asymptomatic; in 46–58% of cases, typical clinical 

manifestations are absent; and in 25–42% of patients, 

symptoms of the underlying disease predominate. As a result, 

mucosal lesions of the GDM often remain undiagnosed until 

the development of life-threatening bleeding. In this patient 

population, EUGDB is the first clinical manifestation of 

gastroduodenal mucosal injury in 25–55% of cases, while in 

most instances this severe complication is identified for the 

first time at autopsy [8]. 

On the other hand, several risk factors are becoming 

increasingly prevalent. Population aging has led to a higher 

incidence of cardiovascular diseases and other comorbid 

conditions, thereby increasing mortality risk in patients with 

EUGDB. In addition, the growing use of low-dose aspirin, 

NSAIDs, antiplatelet agents, and anticoagulants further 

contributes to this risk [12,13]. In this context, it is important 

to clarify that within the framework of this review, the term 

―cardiovascular diseases‖ encompasses both chronic forms 

of ischemic heart disease (stable angina, chronic heart failure) 

and acute vascular events – acute myocardial infarction   

and AIS. These conditions share common pathogenetic 

mechanisms, the use of antiplatelet and anticoagulant 

therapy, as well as similar risk factors for the development of 

erosive and ulcerative gastroduodenal lesions and bleeding. 

2. The Relationship Between Comorbid 
Cardiovascular Pathology and 
Erosive–Ulcerative Gastroduodenal 
Bleeding 

The term ―comorbidity‖ was first introduced in 1970 by 

the American epidemiologist A.R. Feinstein, who defined it 

as ―any distinct additional clinical entity that has existed, 

exists, or may occur during the clinical course of a patient’s 

index disease‖ [14,15]. Comorbidity refers to the presence  

of two or more chronic diseases in a single patient, which 

may be etiopathogenetically interconnected or may simply 

coexist temporally, regardless of the level of activity of each 

condition. This concept implies that comorbid states arise 

due to shared or unified pathogenetic mechanisms. 

A comprehensive understanding of the relationship 

between comorbid pathology and EUGDB is a crucial 

component in improving outcomes of this severe urgent 

condition. It is well established that various chronic diseases 

significantly increase the risk of gastrointestinal bleeding, 

particularly EUGDB. For example, conditions such as liver 

cirrhosis and peptic ulcer disease show a strong association 

with the risk of gastrointestinal hemorrhage [16]. In addition, 

the elderly population faces additional risks due to factors 

such as polypharmacy and the long-term management of 

chronic diseases, especially when over-the-counter medications 

such as NSAIDs are used, which can exacerbate gastrointestinal 

complications [17]. 

NSAID-associated ulcer bleeding accounts for more than 

20,000 deaths annually in the United Kingdom and over 

16,500 deaths in the United States [23]. Nevertheless, many 

patients take antiplatelet agents for years without pronounced 

adverse effects. Large cohort studies – Biobank (n=213,598) 

and ESTHER (n=7,737) – have confirmed that low-dose 

aspirin is an independent risk factor for peptic ulcer disease. 

Use of aspirin for less than one year was associated with    

a higher risk of ulcer formation compared with long-term  

use (more than one year); however, even during prolonged 

administration, aspirin maintains a statistically significant 

association with peptic ulcers [19]. 

The combination of aspirin with proton pump inhibitors 

(PPIs) significantly reduces the risk of peptic ulcer disease 

and its complications. Moreover, this approach improves 

treatment tolerability and enhances patient adherence. In clinical 

practice, when IHD coexists with peptic ulcer disease, 

clopidogrel should be preferred as an antiplatelet agent due 

to its lower rate of gastrotoxic complications compared with 

aspirin. When dual antiplatelet therapy (aspirin + clopidogrel) 

is required, concomitant use of PPIs (omeprazole, 

esomeprazole) is mandatory. The use of ticlopidine and 

ticagrelor requires caution in patients with active ulcer 

disease, particularly in the presence of H. pylori infection, 

which should be eradicated prior to initiating therapy. The 

ESC (2020) and ACC/AHA (2019) guidelines emphasize 

that the choice of antiplatelet agent should take into account 

the risk of gastrointestinal bleeding, and in patients at   

high risk, clopidogrel monotherapy with PPI protection is 

preferred [18]. 

Antiplatelet agents are not the only cause of ulcer 

formation and gastrointestinal bleeding. In a study involving 

1,000 patients with stable IHD, erosive and ulcerative lesions 

of the gastric mucosa were observed even during PPI therapy 

[19]. Possible contributing factors include reduced mucosal 

blood supply due to atherosclerosis, adverse effects of PPIs, 

and H. pylori infection. According to REGATA-1 data, H. 

pylori infection was identified in 87.5% of patients with 

severe gastrointestinal bleeding [20]. 

The impact of H. pylori on the pathogenesis of IHD 

remains a subject of ongoing investigation. Patients with   

H. pylori infection were more frequently diagnosed with 

coronary stenosis (7.6% vs. 2.9%, p=0.01) [18]. Proposed 

mechanisms of this association include systemic inflammation, 

vascular endothelial injury, oxidative stress, dyslipidemia, 

and enhanced platelet aggregation [21,22,24]. H. pylori 

eradication therapy has been shown to reduce the frequency 

of angina episodes and improve exercise tolerance [18,22]. 
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Patients with IHD who are receiving antiplatelet therapy 

should undergo regular screening for H. pylori infection 

followed by eradication, if detected. Long-term PPI use is 

recommended to reduce the likelihood of ulcer formation 

and bleeding [19,20]. 

Analysis of the pathogenetic role of comorbid conditions 

allows for more accurate identification of high-risk groups 

among patients with EUGDB. This, in turn, enables the 

implementation of preventive strategies such as the use of 

proton pump inhibitors, correction of metabolic disturbances, 

and rational prescribing of medications, taking into account 

their adverse effects on the gastrointestinal mucosa (Table 1). 

 

Table 1.  Comorbid cardiovascular and systemic conditions, pharmacological therapy, and risk of erosive and ulcerative gastroduodenal bleeding 
(EUGDB) 

Comorbid condition Main pharmacotherapy Pathogenetic mechanisms Risk of EUGDB Preventive strategies 

Ischemic heart disease 

(IHD) 

Aspirin, clopidogrel,  

dual antiplatelet therapy 

(DAPT) 

COX inhibition, mucosal ischemia, 

microcirculatory impairment 
High 

PPI therapy, H. pylori eradication, 

individualized antiplatelet selection 

Atrial fibrillation  

(AF) 
DOACs, warfarin 

Systemic anticoagulation,  

impaired hemostasis 
High 

Bleeding risk stratification 

(HAS-BLED), dose adjustment,  

PPI protection 

Chronic heart failure 

(CHF) 

Polypharmacy, ACEIs,  

ARBs, anticoagulants 

Mucosal hypoperfusion, venous 

congestion, polypharmacy 
High 

PPI prophylaxis, rational 

pharmacotherapy, monitoring 

Acute ischemic stroke 

(AIS) 

Antiplatelets, 

anticoagulants 

Stress ulcerogenesis,  

vagal hyperactivation,  

systemic inflammation 

High 
Stress ulcer prophylaxis,  

early endoscopic monitoring 

NSAID therapy NSAIDs 
COX-1 inhibition,  

prostaglandin depletion 
Very high 

NSAID avoidance,  

PPI co-therapy 

Helicobacter pylori 

infection 
— 

Chronic inflammation,  

mucosal vulnerability 
High Eradication therapy 

Liver cirrhosis 
Anticoagulants, portal 

hypertension therapy 

Portal hypertension,  

coagulopathy 
High 

Endoscopic surveillance,  

PPI therapy 

Chronic kidney disease Anticoagulants 
Platelet dysfunction,  

uremic coagulopathy 
High 

Dose adjustment,  

bleeding monitoring 

 
Peptic ulcer disease is one of the most common 

gastrointestinal disorders, affecting 11–14% of men and 

8–11% of women during their lifetime [23]. Studies 

demonstrate a clear association between peptic ulcer disease 

and IHD. A case–control analysis confirmed an increased 

risk of ulcer development in patients with IHD [24]. Both 

conditions share common risk factors, including smoking, 

unbalanced nutrition, and other unfavorable influences, 

which further contribute to their progression. 

The development of peptic ulcers in patients with IHD is 

often associated with the use of antiplatelet agents, which 

constitute a standard component of cardiovascular therapy. 

Long-term aspirin use, as demonstrated in multiple studies, 

increases the likelihood of upper gastrointestinal complications 

by 2–4 times [24,25,26]. However, the actual number of such 

cases is even higher, as up to two-thirds of endoscopically 

confirmed ulcerative lesions are asymptomatic [27]. 

Assessing bleeding risk in patients with cardiovascular 

disease presents a significant challenge due to the complex 

clinical picture and the multifactorial nature of cardiac 

pathology. These patients – particularly those who develop 

heart failure (HF) – frequently have concomitant conditions 

such as renal dysfunction, hepatic impairment, and frailty, 

each of which independently increases bleeding risk     

[28]. Moreover, the use of multiple medications, including 

anticoagulants, antiplatelet agents, and heart failure therapies 

such as angiotensin-converting enzyme inhibitors (ACEIs) 

or angiotensin receptor blockers (ARBs), further complicates 

risk assessment by increasing the likelihood of drug interactions 

and adverse effects [29]. To optimize clinical decision- 

making during anticoagulant therapy, several bleeding risk 

assessment tools have been developed, the most widely used 

of which is the HAS-BLED score (Hypertension, Abnormal 

renal/liver function, Stroke, Bleeding history or predisposition, 

Labile INR, Elderly, Drugs/alcohol) [30]. 

Several clinical trials and observational studies have 

evaluated the efficacy and safety of anticoagulants in 

patients with IHD. The WARCEF trial (Warfarin Versus 

Aspirin in Reduced Heart Ejection Fraction) compared 

warfarin and aspirin in patients with IHD, reduced ejection 

fraction (HFrEF), and sinus rhythm [31]. Although warfarin 

did not demonstrate a significant reduction in the primary 

outcome of ischemic stroke, it was associated with a lower 

rate of the composite outcome of ischemic stroke or all-cause 

mortality compared with aspirin. However, the use of 

warfarin was accompanied by a higher risk of major bleeding, 

underscoring the need for careful bleeding risk assessment 

before initiating anticoagulant therapy in patients with IHD. 

In patients with atrial fibrillation (AF), the ARISTOTLE 

trial (Apixaban for Reduction in Stroke and Other 

Thromboembolic Events in Atrial Fibrillation) confirmed the 

efficacy and safety of the direct oral anticoagulant (DOAC) 

apixaban compared with warfarin in reducing the risk of 

stroke or systemic embolism [32]. Subgroup analyses of AF 
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patients demonstrated consistent advantages of apixaban   

in preventing stroke while simultaneously lowering the risk 

of major bleeding, supporting the use of DOACs as the 

preferred anticoagulants in this population. 

Balancing the risks of thromboembolism and bleeding 

poses a significant challenge in the management of patients 

with IHD. Decisions regarding the initiation of anticoagulant 

therapy in such patients require an individualized approach 

that takes into account both thrombosis and bleeding risks, as 

well as patient preferences [33]. Anticoagulant therapy 

effectively reduces the risk of thromboembolic events and is 

recommended for selected categories of patients with IHD  

in accordance with current clinical guidelines. However,   

its benefits must be weighed against the risk of bleeding,  

which may lead to serious consequences, including worsening 

of coronary and heart failure symptoms, the need for 

hospitalization, and increased mortality [34,35]. 

GIB in patients with AIS is of particular clinical interest. 

In a retrospective study of 6,853 AIS patients conducted in 

Canada, O’Donnell et al. reported GIB in 1.5% of 

hospitalized individuals [36]. In contrast, a study by Hsu et al. 

involving patients of Asian origin demonstrated that the 

incidence of GIB in AIS reached 7.8% [37]. Similar findings 

were presented by Rumalla and Mittal [38], who noted that 

patients of Asian descent remained at a higher risk of 

developing GIB after AIS even after adjusting for comorbid 

factors. This may be attributed to the higher prevalence of H. 

pylori infection in Asian populations [36]. An interesting 

observation was made by Chen et al. [39], who reported that 

gastroduodenal ulcers developed in 44% of all patients 

admitted to neurological intensive care units with a diagnosis 

of AIS. 

GIB most frequently develops within the first week after 

the onset of AIS [40]. The source of bleeding may originate 

from either the upper or lower gastrointestinal tract. In a 

study by Ogata et al. involving Japanese patients with AIS, 

upper gastrointestinal bleeding accounted for 50.4% of  

cases. The most common causes were peptic ulcer disease, 

malignant neoplasms, reflux esophagitis, Mallory–Weiss 

syndrome, and esophageal varices. In 25.8% of cases, the 

bleeding originated from the lower gastrointestinal tract, 

including pseudomembranous colitis, ischemic colitis, 

angiodysplasia, polyps, and diverticula. However, in 23.6% 

of patients, endoscopic and colonoscopic evaluation failed to 

identify a definitive bleeding source [40]. 

Several pathophysiological mechanisms have been 

proposed to explain the association between GIB and AIS. 

Studies have shown that stroke induces hyperactivation of 

the vagus nerve, leading to increased gastric acid and pepsin 

secretion, mucosal injury, and the development of stress 

ulcers [37,41]. The review by Camara-Lemarroy et al.    

[42] emphasizes the significant contribution of systemic 

inflammation, oxidative stress, nitric oxide pathway 

inhibition, and the use of antiplatelet agents in ulcerogenesis, 

thereby increasing the risk of post-stroke GIB. Similar 

mechanisms were described by Fu [43], who noted 

activation of noradrenergic neurons and impaired central 

nervous system regulation of gastrointestinal blood flow, 

contributing to mucosal injury. Collectively, these mechanisms 

explain the heightened risk of GIB in severe ischemic 

strokes. 

The autonomic nervous system pathway, which runs  

from the hypothalamus through the midbrain to the spinal 

cord, may explain the connection between ischemia of    

the posterior circulation and GIB [44]. Schaller et al. 

proposed that the release of catecholamines after AIS causes 

vasospasm, leading to ischemia and impaired trophism of the 

gastric mucosa, and consequently, GIB [45]. Izumiyama and 

Kogure also identified reduced gastric mucosal blood flow in 

patients with ischemic stroke, which may contribute to ulcer 

formation [46]. 

Patients with ischemic stroke who developed GIB were 

predominantly older [36,40,43,44,47] and male [44], and 

were also more likely to have impaired daily activities before 

the onset of bleeding [40]. It was found that a history of 

peptic ulcer disease significantly increases the risk of GIB  

in the context of AIS. Notably, gastroduodenal bleeding 

occurred even in patients with a history of ulcers who were 

on prophylactic proton pump inhibitor (PPI) therapy [40]. 

Moreover, GIB more frequently developed in patients with a 

high National Institutes of Health Stroke Scale (NIHSS) 

score upon admission, indicating a correlation between stroke 

severity, the extent of neurological deficit, and an increased 

risk of hemorrhagic complications [40,43]. Hypertension 

and previous episodes of GIB were also associated with an 

increased risk of recurrence [44]. 

Fu [43] identified additional independent risk factors for 

GIB in patients with acute cerebral infarction, including a 

low Glasgow Coma Scale (GCS) score, presence of infection, 

and infarction within the posterior circulation [48]. Among 

infections associated with GIB, the most common were 

pneumonia and urinary tract infections (UTIs) [49]. Patients 

with stroke who developed GIB also demonstrated leukocytosis, 

a higher frequency of carotid artery stenosis, and elevated 

fasting glucose levels compared with those without GIB [43]. 

Ischemia in the middle cerebral artery territory and anterior 

circulation infarction were likewise associated with an 

increased risk of GIB, whereas partial anterior circulation 

infarct (PACI) showed no such association [44]. A history  

of malignancy and coagulopathies is also considered a 

significant risk factor for the development of GIB in AIS 

patients [36,40,44]. Furthermore, atrial fibrillation was 

markedly more common in patients with GIB compared with 

those without bleeding [36,37,38,40,43]. Additional factors 

– such as cardioembolic stroke, concomitant ischemic heart 

disease, prior stroke, and a family history of stroke – were 

also more frequently observed in patients with GIB relative 

to those without hemorrhagic complications [40,49]. 

One explanation for the higher prevalence of atrial 

fibrillation, carotid artery stenosis, and cardioembolic stroke 

in patients with GIB is that these factors are commonly 

associated with more severe strokes, which in turn increase 

the risk of GIB [50]. Similarly, impaired consciousness, 

reflected by a low Glasgow Coma Scale (GCS) score, also 
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indicates severe stroke [37,43]. 

Infections, sepsis, and leukocytosis are associated with an 

increased risk of GIB in AIS [43]. One possible explanation 

is that septic states lead to visceral hypoperfusion and 

ulcerative mucosal injury due to the release of 

pro-inflammatory cytokines [51]. 

Renal and hepatic dysfunction are also important risk 

factors for bleeding from both the upper and lower 

gastrointestinal tract in patients with AIS [52]. Liver 

cirrhosis results in the formation of esophageal and gastric 

varices due to portal hypertension, as well as coagulopathy 

associated with hepatic dysfunction. These conditions can 

contribute to the development of GIB after AIS [44]. 

Similarly, renal insufficiency leads to platelet dysfunction, 

which increases bleeding tendency [53]. 

In a larger cohort of AIS patients, Rumalla and Mittal 

identified additional risk factors for GIB that had not been 

described previously [38]. They noted that patients with fluid 

and electrolyte disturbances, paralysis, alcohol abuse, and 

iron-deficiency anemia had a higher likelihood of developing 

GIB following AIS. 

According to the study by Wijdicks et al. [54], long-term 

use of NSAIDs and aspirin also increased the risk of GIB in 

the setting of AIS. An association was likewise observed 

between pre-stroke steroid use and the risk of GIB; however, 

this relationship lost statistical significance after adjustment 

for confounding factors [40]. In contrast, statin therapy prior 

to stroke was associated with a reduced risk of hemorrhagic 

complications [40]. 

A decreased risk of GIB has also been observed in patients 

with dyslipidemia [40]. This phenomenon may be explained 

by the fact that H. pylori eradication is often followed by the 

development of dyslipidemia, manifested by elevated serum 

cholesterol or triglycerides [55]. At the same time, peptic 

ulcer disease associated with H. pylori infection is known to 

increase the risk of GIB in AIS patients [40]. 

In their study of an Asian population, Hsu et al. 

demonstrated that patients with multiple risk factors had a 

significantly higher incidence of hemorrhagic complications 

[37]. This suggests that bleeding risk correlates directly with 

the number of predisposing factors. Based on this 

observation, in 2014 Ji et al., using data from the China 

National Stroke Registry, developed the 18-point AIS-GIB 

score. The scale includes independent predictors of GIB such 

as age, sex, hypertension, liver cirrhosis, peptic ulcer disease, 

history of GIB, dependence on assistance before stroke, 

NIHSS and GCS scores at admission, and stroke subtype. 

This tool is used to predict in-hospital GIB risk and to 

identify the most vulnerable patients. The higher the score, 

the greater the likelihood of GIB [44]. 

The development of GIB in patients with AIS leads to 

increased rates of complications, higher mortality, and 

poorer overall prognosis. According to Ogata et al. [40] and 

Fu et al. [43], GIB is associated with worsening neurological 

status, increased in-hospital mortality, prolonged hospitalization, 

unfavorable functional outcomes, higher disability at three 

months, and increased one-year mortality. A likely mechanism 

behind the progressive deterioration in neurological status is 

the need to discontinue antithrombotic therapy to treat and 

prevent bleeding, which results in a prothrombotic state [56]. 

This may lead to recurrent strokes, further neurological 

decline, and adverse clinical outcomes. 

O’Donnell et al. found that GIB was associated with a 

threefold increase in the risk of death or severe neurological 

impairment at discharge, while six-month mortality increased 

by 1.5-fold [36]. Moreover, GIB, along with infection, a  

high modified Rankin Scale score (≥4), and ischemic heart 

disease, was identified as an independent predictor of 

mortality during the first year after stroke [43]. Chou et al. 

demonstrated that the presence of GIB in patients with a 

first-ever ischemic stroke was associated with increased 

three-year mortality [47]. 

Du et al. demonstrated that GIB is associated with 

approximately a 1.5-fold increase in the risk of recurrent 

stroke at three, six, and twelve months after AIS [49]. This 

association may be partly explained by reduced use of 

antithrombotic therapy in patients with GIB; however, this 

hypothesis appears unlikely, as the relationship persisted 

even after adjustment for antithrombotic medication use. The 

association also remained significant after controlling for 

other factors, including age, sex, NIHSS score at admission, 

hypertension, hyperlipidemia, diabetes mellitus, IHD, prior 

transient ischemic attack or stroke, family history of stroke, 

atrial fibrillation, smoking, and alcohol abuse. 

Several hypotheses have been proposed to explain the 

more severe course and high mortality observed in AIS 

complicated by major bleeding. First, the hemodynamic 

impact of substantial blood loss is likely an important 

contributor to cerebral ischemia [57]. Second, discontinuation 

of antithrombotic therapy in the setting of bleeding     

may increase the risk of myocardial infarction, venous 

thromboembolism, and ischemic stroke [58]. Third, bleeding 

may itself induce a prothrombotic state through activation of 

platelets and the coagulation cascade, thereby increasing the 

likelihood of thrombotic complications [58]. Finally, blood 

transfusion has been associated with increased mortality, as 

shown in several studies, including clinical trials [51,59]. 

Numerous studies indicate a bidirectional relationship 

between GIB and various in-hospital complications, such   

as pneumonia, deep vein thrombosis (DVT), pulmonary 

embolism (PE), urinary tract infection (UTI), septicemia, 

and acute kidney injury [36,60]. Management of GIB often 

requires discontinuation of anticoagulants, which contributes 

to a prothrombotic state and increases the likelihood of  

DVT and PE. Conversely, treatment of DVT and PE with 

anticoagulant therapy may increase the risk of developing 

GIB [38]. 

To minimize bleeding risk while optimizing 

thromboprophylaxis in patients with IHD and AIS, several 

strategies are recommended. First, careful assessment of 

bleeding risk using validated tools such as the HAS-BLED 

score allows identification of patients at increased risk of 

bleeding-related complications [61]. Second, regular monitoring 

is required to detect early signs of bleeding. This includes 
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assessment of clinical status, laboratory parameters, and 

patient adherence, followed by appropriate adjustment of 

anticoagulant therapy when necessary. 

In addition, the selection of anticoagulants and their 

dosing regimens should be individualized based on patient- 

specific factors such as renal function, hepatic function, and 

concomitant medications [62]. Direct oral anticoagulants 

(DOACs) offer several advantages over warfarin due to their 

predictable pharmacokinetics, fewer drug–drug interactions, 

and lower risk of intracranial hemorrhage [63]. However, 

careful consideration of dose adjustments and monitoring 

requirements is essential, particularly in patients with renal 

impairment or other comorbid conditions. It is also important 

to discuss lifestyle modifications with patients, including 

dietary adjustments to minimize interactions with anticoagulants 

and the avoidance of activities that may increase bleeding 

risk. Finally, patient education and counseling on recognizing 

signs and symptoms of bleeding, maintaining adherence to 

therapy, and the importance of regular medical follow-up are 

key components of bleeding risk management in individuals 

receiving anticoagulant therapy [64]. 

New anticoagulants offer improved therapeutic approaches 

for patients with cardiovascular diseases (CVD), providing 

alternatives with potentially more favorable efficacy and 

safety profiles compared with traditional agents. These drugs 

target specific components of the coagulation cascade and 

possess advantages such as rapid onset of action, predictable 

pharmacokinetics, and reduced monitoring requirements, 

allowing them to overcome several limitations of current 

therapy. Among the most promising classes of novel 

anticoagulants for the treatment of heart failure (HF) are 

direct oral anticoagulants (DOACs). This class includes 

dabigatran, rivaroxaban, apixaban, and edoxaban, which 

selectively inhibit key factors of the coagulation cascade – 

such as thrombin or factor Xa – thereby preventing thrombus 

formation [65,66]. Clinical studies evaluating the efficacy 

and safety of DOACs have demonstrated comparable or 

superior effectiveness in reducing the risk of stroke and 

systemic embolism compared with warfarin, as well as a 

lower risk of intracranial hemorrhage [67]. 

Moreover, new anticoagulants currently under investigation, 

such as factor XI inhibitors, offer additional therapeutic 

opportunities for patients with CVD [68]. These agents  

have the potential to provide effective thromboprophylaxis 

while minimizing bleeding risk – an especially important 

consideration for high-risk patient groups in whom traditional 

anticoagulants may be poorly tolerated or contraindicated 

[65,66,67]. 

3. Conclusions 

Gastrointestinal bleeding represents a serious clinical 

challenge, particularly when it is associated with comorbid 

conditions that complicate both diagnosis and treatment. 

Diseases such as cardiovascular disorders, hepatic dysfunction, 

and coagulopathies frequently coexist with gastrointestinal 

pathology, creating a complex interplay that can hinder 

effective management. The presence of these comorbid 

conditions may not only complicate the diagnosis of 

gastrointestinal bleeding but also increase the risk of severe 

complications, ultimately affecting patient outcomes. 

Comorbidities such as diabetes mellitus, arterial hypertension, 

chronic kidney disease, and metabolic disturbances 

significantly modify the pathogenesis of ulcerative lesions. 

They increase the vulnerability of the gastric and duodenal 

mucosa to injurious factors and impair regenerative and 

protective processes, thereby contributing to the development 

of complications. The presence of multiple comorbid conditions, 

as well as their pharmacological treatment (for example, the 

use of anticoagulants, antiplatelet agents, or nonsteroidal 

anti-inflammatory drugs), markedly increases the risk not 

only of primary bleeding but also of recurrent hemorrhage. 

This problem is further compounded by age-related 

physiological changes, as most patients with erosive and 

ulcerative gastroduodenal bleeding (EUGDB) are older than 

60 years. These patients exhibit reduced mucosal resistance 

to acid and pepsin, decreased gastric motility, and other 

changes that heighten susceptibility to injury. It is also 

essential to recognize that comorbid conditions influence the 

clinical presentation of EUGDB, complicating diagnosis and 

necessitating a more detailed interdisciplinary approach to 

management. 

Identifying and addressing these interconnected health 

issues is crucial for clinicians when formulating an effective 

treatment strategy. Given the close association between 

EUGDB and comorbid diseases, examining the role of 

comorbidity becomes particularly important for developing 

effective approaches to prevention, diagnosis, and treatment. 
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