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ABSTRACT 

Inflammatory bowel disease (IBD) — ulcerative colitis (UC) and Crohn's disease (CD) — comprises chronic, immune-
mediated disorders of the gastrointestinal tract whose pathophysiological impact extends beyond the intestinal mucosa. A 
growing body of epidemiological evidence, including large-scale meta-analyses, indicates that patients with IBD carry an 
elevated risk of cardiovascular events, including coronary artery disease, stroke, heart failure (HF), venous thromboembolism 
(VTE), and atrial fibrillation (AF), despite a relatively lower prevalence of classical atherosclerotic risk factors in this 
population. This risk is particularly pronounced during periods of active, uncontrolled intestinal inflammation and in younger 
patients, in whom the contribution of the inflammatory process to overall cardiovascular risk is proportionally greatest. This 
review summarizes current evidence on the epidemiology of this association and the pathophysiological mechanisms linking 
chronic intestinal inflammation to vascular injury, including endothelial dysfunction, a prothrombotic state, gut microbiota 
dysbiosis and its metabolites — notably trimethylamine N-oxide (TMAO) — and inflammatory biomarkers. The differential 
impact of IBD pharmacotherapy on cardiovascular risk is also addressed, with particular emphasis on Janus kinase (JAK) 
inhibitors, associated with an elevated risk of thromboembolic complications, in contrast to biologic agents, which in several 
observational studies have demonstrated a potentially cardioprotective effect. The risk profile of TNF-α inhibitors in patients 
with coexisting heart failure is discussed separately. Finally, recommendations for cardiovascular risk stratification and 
prophylaxis in this population are presented, incorporating recent dedicated expert position statements from scientific 
societies, alongside directions for future investigation. 
Methods and Materials A systematic review of the scientific literature concerning the risk of cardiovascular events in 
patients with a diagnosed inflammatory bowel disease was conducted. Randomized controlled trials, meta-analyses, and 
[observational] studies were analyzed… 
Conclusions Particular attention should be paid to the assessment of cardiovascular event risk in patients with inflammatory 
bowel disease, especially in those who have had the disease for many years. Patients with inflammatory bowel disease [have 
an] increased risk of cardiovascular events, which is primarily attributable to chronic inflammation acting on the vascular 
wall through endothelial dysfunction, activation of coagulation, and disturbances of the gut microbiota, with the risk 
correlating more strongly with disease activity than with the diagnosis itself. 
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1. Introduction 
Inflammatory bowel disease (IBD), comprising ulcerative colitis (UC) and Crohn's disease (CD), are 

chronic, multifactorially determined inflammatory diseases of the gastrointestinal tract, underlain by an 

abnormal immune response of the intestinal mucosa to environmental factors in genetically predisposed 

individuals, occurring alongside alterations in the composition of the gut microbiota. The incidence of IBD is 

steadily increasing worldwide, making these diseases a significant public health problem [1]. Their essence 

lies in a persistent, though temporally variable, inflammatory process of the gastrointestinal mucosa which — 

as data from the past decade increasingly indicate — does not leave distant organs unaffected, including the 

cardiovascular system. 
Chronic immune-mediated inflammatory diseases — rheumatoid arthritis, systemic lupus 

erythematosus, psoriasis, or vasculitides — have long been known to be associated with an increased 

cardiovascular risk, independent of traditional atherosclerotic risk factors. This fact is reflected in the European 

Society of Cardiology (ESC) guidelines on cardiovascular disease prevention, in which chronic inflammatory 

conditions — including inflammatory bowel disease — are listed as factors modifying the estimated 

cardiovascular risk, although this association has to date been best documented for rheumatoid arthritis [22]. 

The place of IBD in this context remains the subject of intensive research. On one hand, patients with 

IBD more often present features of malabsorption syndrome, have a lower body mass index (BMI), lower 

cholesterol and glucose levels, and are less frequently diagnosed with arterial hypertension, which traditionally 

would suggest classifying them into a lower cardiovascular risk group as estimated by standard risk scores 

[11]. On the other hand, a growing number of cohort studies and meta-analyses indicate that, despite a more 

favorable profile of classical risk factors, patients with IBD more frequently experience coronary events, 

strokes, and thromboembolic complications than individuals without this disease — a phenomenon referred to 

in the literature as the "cardiovascular risk paradox" in IBD [10, 11]. Explanations for this paradox are sought 

in the direct, systemic effect of chronic inflammation on the vessel wall — through endothelial dysfunction, 

accelerated atherogenesis, activation of the coagulation system, and disturbances of the gut microbiota [4, 20]. 

An additional element is the effect of IBD treatment itself on cardiovascular risk — both potentially 

unfavorable (glucocorticosteroids, Janus kinase inhibitors) and potentially protective (biologic agents, 

particularly TNF-α inhibitors) [12, 23]. 

The aim of this review is to systematize current knowledge regarding the epidemiology and mechanisms 

of elevated cardiovascular risk in patients with inflammatory bowel disease, to discuss the impact of individual 

drug classes used in IBD therapy on this risk, and to present practical implications for cardiovascular risk 

assessment and prophylaxis in this population, based on the most recent publications in the PubMed and 

Google Scholar databases. 

2. Epidemiology of Cardiovascular Risk in Inflammatory Bowel Disease 
Epidemiological data concerning the association between IBD and cardiovascular disease derive 

primarily from large, population-based cohort studies drawing on national registries, as well as from meta-

analyses pooling the results of such studies. A meta-analysis and meta-regression published in 2025 in PLOS 

One, comprising 19 primary studies, showed that the overall population of patients with IBD has an increased 

risk of developing cardiovascular disease compared with individuals without this condition, with a relative risk 

(RR) of 1.52 (95% CI: 1.28–1.80), whereas a separate analysis of 12 studies in the Crohn's disease subgroup 

showed an RR of 1.46 (95% CI: 1.21–1.76) [1]. The authors noted, however, that the certainty of the evidence 

for individual endpoints, as assessed by the GRADE method, was very low, owing to substantial heterogeneity 

between studies (I² = 94% for the overall IBD population), which in the meta-regression analysis was largely 

explained by the methodological quality of the primary studies as assessed by the Newcastle-Ottawa Scale; 
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the currently available data do not yet justify the implementation of primary pharmacological prevention 

targeted solely at an IBD diagnosis — randomized controlled trials are needed to fill this gap [1]. 

A considerably larger and more recent body of evidence is provided by an extensive meta-analysis 

published in late 2025, encompassing 53 studies and a total of over 1.4 million patients with IBD, which 

demonstrated statistically significantly elevated, adjusted relative risks (aHR) across the entire spectrum of 

cardiovascular complications: coronary artery disease (aHR 1.25), myocardial infarction (aHR 1.25), acute 

coronary syndrome (aHR 1.43), heart failure (aHR 1.24), atrial fibrillation (aHR 1.20), and stroke (aHR 1.13) 

[51]. The same analysis also demonstrated an elevated risk of peripheral artery disease (aHR 1.41) and diabetes 

(aHR 1.40), and, with regard to venous complications — a significantly increased risk of venous 

thromboembolism (aHR 1.98), deep vein thrombosis (aHR 2.85), and pulmonary embolism (aHR 1.98) [51]. 

Comparable relative risk values for individual disease entities — venous thromboembolism (RR 2.5), 

atherosclerotic cardiovascular disease (RR 1.2), and heart failure (RR 2.0) compared with the general 

population — are presented in an earlier systematic review devoted to thromboembolic and atherosclerotic 

mechanisms in IBD, which emphasized that this risk is particularly high in patients under 40 years of age [52]. 

A separate literature review, drawing on earlier meta-analyses, reports in turn that the risk of coronary artery 

disease in IBD is elevated by an RR of 1.24, the risk of heart failure by an HR of 2.03, and the risk of atrial 

fibrillation by an HR of 2.26 compared with the population without IBD, while the risk of premature 
atherosclerotic cardiovascular disease (diagnosed before age 40) was elevated by as much as an odds ratio (OR) 

of 1.61 [53]. 

A Swedish cohort study drawing on data from the entire national population demonstrated an increased 

risk of acute coronary syndrome among patients with IBD compared with a matched control group from the 

general population [2]. Similar conclusions were reached in an analysis of the UK Biobank, in which an IBD 

diagnosis was associated with an elevated risk of incident acute arterial events [3]. In turn, the French national 

BERENICE cohort study demonstrated that the risk of acute arterial events is particularly pronounced in 

younger patients and during periods of severe disease activity, suggesting that it is the degree of control of the 

inflammatory process, rather than the mere presence of an IBD diagnosis, that may be the key modifiable 

determinant of risk [6]. Direct confirmation of this relationship comes from a Danish cohort study 

encompassing over 20,000 patients with newly diagnosed IBD, followed for a mean of 6 years, in which the 

risk of myocardial infarction, stroke, and cardiovascular death was significantly elevated exclusively during 

periods of flare and sustained disease activity, and did not increase during periods of remission — with patients 

with Crohn's disease exhibiting a higher risk of stroke and cardiovascular death than patients with UC [54]. A 

separate historical cohort study demonstrated that the association between IBD and the risk of coronary artery 

disease is significantly modified by sex and age at diagnosis, arguing for a universal, yet heterogeneous, 

character of this phenomenon within the IBD population itself [45]. 

A Dutch study comparing cardiovascular risk profiles of patients with IBD with a matched control group 

from the general population confirmed the paradoxical nature of this phenomenon — despite a more favorable 

profile of classical risk factors (lower BMI, less frequent hypertension, a more favorable lipid profile), patients 

with IBD exhibited features of subclinical vascular damage, including increased arterial stiffness [5, 24]. This 

phenomenon, previously described as increased aortofemoral pulse wave velocity in patients with IBD, is 

explained by impaired vascular endothelial function, reduced nitric oxide bioavailability, and elevated levels 

of the vasoconstrictor endothelin-1, which over the longer term leads to structural remodeling of the vessel 

wall [24]. A more recent review devoted to mapping cardiometabolic risk in IBD emphasizes that patients with 

IBD develop coronary artery disease and atherosclerosis more frequently than would be expected based on the 

prevalence of classical risk factors alone, such as obesity or smoking, and that the course of cardiovascular 

disease in this population tends to be earlier than in the general population [55]. 

A systematic review and meta-analysis on cardiac function in patients with IBD, published in 2024, 

confirmed that although overt clinical involvement of the myocardium in the course of IBD is rarely reported, 

the available data indicate an increased risk of cardiovascular events in this population, independent of the 

lower prevalence of classical risk factors [4]. Moreover, a meta-analysis of atrial fibrillation, based on an 

analysis of 25 studies, showed that the pooled estimated prevalence of this arrhythmia among patients with 

IBD is approximately 6%, and that the cumulative risk of its development is significantly higher than in the 

general population [7, 32]. It should be emphasized that this risk is not constant over time — a Danish registry-

based study encompassing over 24,000 newly diagnosed patients with IBD demonstrated that the increased 

incidence of atrial fibrillation and ischemic stroke is concentrated almost exclusively during periods of flare 

and sustained disease activity, whereas during periods of complete clinical remission the risk of these 
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complications approaches values observed in the general population, further confirming the key role of 

inflammation control in limiting cardiovascular risk [33]. Concordant results, indicating an elevated risk of 

ischemic stroke in patients with IBD, were also reported in a more recent systematic review devoted to the 

mutual associations between IBD and cerebrovascular disease [34]. 

An analysis of mortality trends in the United States between 1999 and 2023, based on the CDC 

WONDER database, confirmed a persistent association between IBD and an increased risk of death from 

cardiovascular causes, including coronary artery disease, cerebrovascular disease, and myocardial infarction, 

while simultaneously indicating substantial differences in this regard depending on sex and region [8]. 

2.1. Heart Failure 
A separate, increasingly well-documented component of elevated cardiovascular risk in IBD is heart 

failure. A large, population-based Danish cohort study demonstrated that the relative risk of acute myocardial 

infarction is significantly increased in both patients with Crohn's disease and those with ulcerative colitis, with 

this risk being further heightened among patients using systemic glucocorticosteroids [26]. In the same study, 

the risk of heart failure was significantly increased in patients with UC, but did not reach statistical significance 

in the CD group, with the greatest increase in risk again observed among patients treated with steroids [26]. 

The authors emphasized that this phenomenon occurred despite a lower prevalence of classical risk factors for 

these complications in the IBD population compared with the control group. 

These findings were confirmed by a Swedish nationwide cohort study, encompassing over 80,000 

patients with IBD diagnosed over the course of half a century, in which a higher incidence of heart failure was 

found compared with both a matched general-population control group and unaffected siblings of the patients 

[27] — which is methodologically significant, as comparison with siblings allows the influence of shared 

familial and genetic factors on the observed association to be partly excluded. A separate analysis of US 

hospital data further demonstrated that the presence of IBD in patients hospitalized for congestive heart failure 

is associated with a distinct in-hospital course, which the authors attribute to the systemic effects of elevated 

levels of C-reactive protein, TNF-α, vascular endothelial growth factor, and interleukin-6 — typical of active 

intestinal inflammation — on myocardial function and remodeling [28]. 

2.2. Disease Activity, Histologic Changes, and the Risk of Major Adverse Cardiovascular 

Events 
Increasing attention is being devoted to the question of whether clinical or, rather, microscopic 

(histologic) inflammatory activity of the bowel correlates more strongly with cardiovascular risk. A large 

Swedish cohort study, encompassing a total of over 150,000 patients with both histologic and clinical 

assessment of disease activity, demonstrated that the presence of histologic inflammation is associated with an 

elevated risk of coronary artery disease, myocardial infarction, ischemic stroke, and heart failure, whereas no 

such association was found with hemorrhagic stroke [29]. Of particular clinical significance, clinically active 

disease was associated with an approximately 1.5-fold higher risk of the composite endpoint of major adverse 

cardiovascular events (MACE), and even among patients in clinical remission, persistent histologically active 

inflammation of the mucosa remained independently associated with an elevated risk of myocardial infarction 

and heart failure [29]. This observation suggests that achieving deep, histologic disease remission — rather 

than clinical or endoscopic remission alone — may be relevant not only to intestinal prognosis but also to the 
reduction of cardiovascular risk. 

2.3. Venous Thromboembolism 
A separate, well-documented component of cardiovascular risk in IBD is venous thromboembolism (VTE), 

encompassing deep vein thrombosis and pulmonary embolism. A systematic review from 2024 emphasizes that the 

complex, proinflammatory and prothrombotic pathophysiology of IBD makes VTE a frequent complication 

associated with substantial morbidity and mortality, with the activity of the underlying disease remaining the 

principal risk factor [9, 12]. The relative risk of VTE in patients with IBD is estimated in most studies to be two- to 

three-fold higher than in the general population, with this risk being markedly higher during periods of disease flare 

than during remission, further underscoring the close relationship between the intensity of the inflammatory process 

and activation of the coagulation system in this population [12]. 

The most recent, extensive meta-analysis of risk factors for VTE in IBD, encompassing 123 studies and 

over 23.5 million patients, identified 48 variables assessed for their association with VTE, of which 27 showed 

a statistically significant association [11]. The strongest risk factors were: a prior episode of VTE (OR 4.44; 
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95% CI: 2.63–7.49), surgical complications (OR 3.06; 95% CI: 2.48–3.77), urgent (non-elective) surgery (OR 

2.33; 95% CI: 1.62–3.35), blood transfusions (OR 2.68; 95% CI: 1.17–6.12), hypoalbuminemia (OR 2.25; 95% 

CI: 1.93–2.62), and parenteral nutrition (OR 2.21; 95% CI: 1.85–2.64); the use of glucocorticosteroids was 

likewise associated with an elevated risk (OR 1.60; 95% CI: 1.46–1.76), whereas treatment with TNF-α 

inhibitors — in contrast to steroids — did not increase the risk of VTE, and in fact showed a trend toward a 

protective association (OR 0.66; 95% CI: 0.46–0.97) [11]. The authors noted that the strength of individual 

risk factors differs depending on the phase of care the patient is in — hospitalization, the perioperative period, 

the post-discharge period, or outpatient care — which has important implications for the planning of 

thromboprophylaxis [11]. The risk of VTE is further increased during pregnancy, and despite growing 

knowledge of the pathogenesis of this complication, clear guidelines regarding thromboprophylaxis following 

hospital discharge are still lacking, notwithstanding the persistently elevated risk during this period [10]. Of 

practical clinical relevance, VTE in the course of IBD affects a substantial proportion of relatively young 

individuals lacking classical thrombotic risk factors, such as obesity, immobilization from other causes, or 

inherited thrombophilia, which can contribute to delayed recognition of this complication in clinical practice. 

3. Pathomechanisms Linking Inflammatory Bowel Disease to Cardiovascular 

Damage 
The association between IBD and cardiovascular disease is multifactorial and results from the overlap 

of several, partly independent mechanisms: systemic chronic inflammation, vascular endothelial dysfunction, 

a prothrombotic state, and disturbances in the composition and function of the gut microbiota [20]. These 

individual mechanisms do not act in isolation but rather reinforce one another, creating a self-perpetuating 

vicious cycle of inflammation and vascular damage [40]. 

3.1. Chronic Inflammation and Endothelial Dysfunction 
Atherosclerosis is now widely recognized as a chronic inflammatory disease of the vasculature, in which 

endothelial dysfunction constitutes a key, initiating step in pathogenesis [19]. In patients with IBD, circulating 

proinflammatory cytokines, including TNF-α and interleukins 1 and 6, act systemically on vascular endothelial 

cells, leading to increased expression of adhesion molecules (VCAM-1, ICAM-1), impaired nitric oxide 

bioavailability, and increased oxidative stress [20]. This state promotes monocyte adhesion to the vessel wall, 

foam cell formation, and accelerated progression of atherosclerotic lesions, and is clinically reflected in an 

increase in arterial stiffness detectable by non-invasive testing already in the early stages of disease, even in 

patients without classical risk factors [20, 24]. 

3.2. Prothrombotic State 
Inflammatory bowel disease is characterized by complex disturbances of hemostasis, encompassing 

simultaneous activation of the coagulation system, impairment of anticoagulant mechanisms, and disturbances 

of fibrinolysis. Chronic inflammation leads to increased expression of tissue factor and activation of the 

coagulation cascade mediated by proinflammatory cytokines, together with reactive thrombocytosis and 

platelet hyperreactivity, which intensify during periods of disease flare [9, 17]. An additional factor 

heightening thrombotic risk in hospitalized patients is immobilization, dehydration related to diarrhea, and the 

use of glucocorticosteroids [10]. This mechanism explains why the risk of venous thromboembolism in IBD 

correlates closely with disease activity rather than solely with the diagnosis itself. 

3.3. Gut Microbiota and Bacterial Metabolites 
In the course of IBD, dysbiosis occurs, along with damage to the intestinal barrier and the so-called gut-

vascular barrier, which promotes microbial translocation into the systemic circulation and intensifies immune-

mediated activation of the vascular endothelium [20]. Particular attention is being devoted to the role of 

trimethylamine N-oxide (TMAO) — a metabolite generated from the conversion of choline and carnitine by 

gut bacteria [18]. In one publication it was demonstrated that gut microbial metabolism of phosphatidylcholine 

promotes the development of atherosclerosis [18]. Elevated TMAO levels are associated with endothelial 

dysfunction, platelet hyperreactivity, and enhanced thrombin generation mediated via the NF-κB pathway [21], 

although a direct link between the dysbiosis characteristic of IBD and TMAO levels requires further research 
directed specifically at this population. 
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3.4. The Role of Disease Activity and Inflammatory Biomarkers 
An observation recurring throughout most of the cited studies is a stronger association of cardiovascular 

risk with the activity of intestinal inflammation than with the diagnosis itself — risk is particularly elevated 
during periods of flare and diminishes during clinical remission [6, 9]. A concordant position is presented by 
the Spanish Working Group on Crohn's Disease and Ulcerative Colitis (GETECCU), emphasizing that it is the 
cumulative exposure to active inflammation over the course of a patient's life that should be regarded as the 
principal, modifiable target of intervention [38]. C-reactive protein, routinely used as a marker of IBD activity 
[30], is at the same time a recognized, independent predictor of cardiovascular risk in the general population 
[31], which lends it a potentially dual clinical significance — although dedicated predictive tools incorporating 
this parameter specifically for patients with IBD have not yet been developed. 

4. Impact of Inflammatory Bowel Disease Treatment on Cardiovascular Risk 
The assessment of the impact of IBD pharmacotherapy on cardiovascular risk has become a distinct area 

of research. Individual drugs may modify this risk both directly (e.g., metabolic or prothrombotic effects) and 
indirectly — through their efficacy in controlling the inflammatory process, in line with the previously 
discussed relationship between disease activity and vascular risk. 

4.1. Glucocorticosteroids 
Glucocorticosteroids, despite their efficacy in inducing remission, are associated with an unfavorable 

metabolic and prothrombotic profile — they increase levels of procoagulant factors while simultaneously 
reducing the activity of natural anticoagulants, translating into an increased risk of venous thromboembolism, 
particularly in hospitalized patients [10]. They also promote the development of hypertension, hyperglycemia, 
and dyslipidemia. In the previously cited cohort studies, exposure to glucocorticosteroids was a recurring, 
independent factor increasing the risk of both myocardial infarction and heart failure in patients with IBD, 
further strengthening the rationale for limiting the duration of their use in favor of targeted therapies. 

4.2. Biologic Agents — TNF-α Inhibitors and Other Advanced Therapies 
In contrast to glucocorticosteroids, effective biologic treatment has been linked to a potential 

cardioprotective effect. An analysis of the French social insurance registry demonstrated an association 
between the use of TNF-α inhibitors and thiopurines and a reduction in cardiovascular risk among patients 
with IBD [23]. A more recent meta-analysis, encompassing both randomized controlled trials and 
observational studies, assessing the risk of MACE associated with the use of advanced therapies (anti-TNF, 
JAK inhibitors, anti-IL-23, integrin antagonists), showed a statistically non-significant trend toward a 
reduction in MACE risk relative to placebo — partly attributable to the low number of events in registration 
trials, which typically exclude patients with significant cardiac comorbidity [12]. A pooled analysis of data on 
ozanimod — a sphingosine-1-phosphate (S1P) receptor modulator approved for the treatment of UC — from 
the True North trial did not demonstrate an increased risk of clinically significant cardiovascular events, 
although this drug may induce transient bradycardia during the first days of therapy, warranting gradual dose 
up-titration [13]. 

4.3. Janus Kinase (JAK) Inhibitors 
JAK inhibitors — tofacitinib, filgotinib, and upadacitinib — constitute a drug class for which 

cardiovascular safety has been the subject of particularly intensive analysis. A turning point was the ORAL 
Surveillance trial in patients with rheumatoid arthritis burdened with cardiovascular risk factors, in which 
tofacitinib was associated with a higher risk of MACE and malignancy than TNF-α inhibitors [14, 25]. This 
led the Food and Drug Administration (FDA) to impose its highest-level safety alert for the entire JAK inhibitor 
class, along with a recommendation to use these agents primarily after failure of anti-TNF therapy, with caution 
in patients over 65 years of age or those burdened with risk factors [15, 16]. It should be emphasized that there 
is a limitation in extrapolating these findings to the IBD population — the ORAL Surveillance trial was 
conducted in an older, more cardiovascularly burdened rheumatologic population. Real-world data on 
tofacitinib in UC indicate that the increased risk of VTE primarily concerns patients with additional risk factors, 
and that the risk of pulmonary embolism is dose-dependent — higher with the induction dose of 10 mg twice 
daily than with the maintenance dose of 5 mg [16, 17]. Data on selective JAK1 inhibitors (filgotinib, 
upadacitinib) suggest a satisfactory safety profile, although the FDA regulatory warning was extended to the 
entire drug class on a precautionary basis, rather than on the basis of direct evidence for each individual 
molecule [15, 16]. 
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4.4. Other Biologic Agents — Vedolizumab, Ustekinumab, and Interleukin-23 Inhibitors 
Vedolizumab and ustekinumab have not to date been clearly linked to an increased cardiovascular risk, 

although the number of cardiovascular events analyzed in the studied populations remains small [12, 48]. A 

comprehensive review of the cardiovascular safety of biologic and small-molecule agents in IBD confirms a 

favorable safety profile for both drugs [46, 47]. With regard to inhibitors of the p19 subunit of IL-23 

(risankizumab, guselkumab, mirikizumab), the same review indicates an overall low incidence of 

cardiovascular events, although isolated signals of an increased incidence of atrial fibrillation with 

risankizumab have emerged, requiring confirmation through post-marketing surveillance [46]. 

4.5. Effect of TNF-α Inhibitors on Cardiac Function 
An issue well recognized for over two decades is the risk of exacerbation or new onset of heart failure 

in patients treated with infliximab. These concerns originated from the ATTACH trial, in which, among 

patients with moderate-to-severe heart failure, an infliximab dose exceeding 5 mg/kg was associated with 

adverse clinical outcomes, leading to a contraindication of this dose in patients with New York Heart 
Association (NYHA) class III–IV heart failure [50]. TNF-α plays a complex role in the regulation of 

myocardial function, and its complete blockade in patients with impaired left ventricular function may 
exacerbate cardiac dysfunction [49]. Guidelines from some scientific societies recommend contraindicating 

anti-TNF agents in patients with clinically overt heart failure, whereas the position of the European Crohn's 

and Colitis Organisation (ECCO) has not to date formulated unequivocal recommendations in this regard [49]. 

4.6. Statins in the Population of Patients with Inflammatory Bowel Disease 
Statins exhibit pleiotropic effects extending beyond LDL cholesterol reduction — anti-inflammatory, 

antioxidant, and endothelial function-improving effects [37]. Case-control studies have shown that their use is 

associated with a significantly lower risk of newly diagnosed IBD [35]. More recent real-world data further 

suggest that, among patients with moderate-to-severe IBD, concomitant statin use was associated with a lower 

likelihood of surgical treatment, which the authors attribute to their anti-inflammatory effect within the 

intestinal mucosa [36]. These observations indicate that, in patients with IBD meeting standard cardiological 

indications for lipid-lowering therapy, statin therapy may confer benefit not only in terms of cardiovascular 

prevention but potentially also with regard to the course of the intestinal disease itself [35, 36, 37]. 

5. Special Populations 

5.1. Young Adults 
One of the most concerning observations emerging from cohort studies is the fact that the relative 

increase in the risk of acute arterial events associated with IBD is particularly pronounced in younger patients, 

in whom classical, age-dependent cardiovascular risk is initially low, and thus the contribution of the 

inflammatory process itself to overall risk is proportionally greater [6]. This means that the classical 

cardiovascular risk scales used in clinical practice, calibrated primarily on the basis of age and classical risk 

factors, may substantially underestimate the true risk in young patients with IBD, particularly during periods 

of heightened disease activity. This phenomenon carries additional practical significance, as IBD is typically 

diagnosed in the second and third decades of life, meaning that a substantial proportion of patients are exposed 
to the cumulative effects of chronic inflammation on the vasculature from a young age, long before classical 

atherosclerotic risk factors begin to play a dominant role — pointing to the need to shift the perspective of 

cardiovascular risk assessment in this group away from an approach based solely on short- and medium-term 

risk toward an assessment of cumulative lifetime risk. 

5.2. The Perioperative Period and Hospitalization 
Hospitalization for IBD flare and the perioperative period, particularly following bowel resection 

surgery, are associated with a significantly increased risk of venous thromboembolism, as confirmed by both 

observational data and gastroenterological society guidelines recommending routine pharmacological VTE 

prophylaxis in hospitalized patients with IBD, regardless of the indication for hospitalization (medical or 

surgical) [9, 11]. This recommendation distinguishes the IBD patient population from certain other groups of 

patients hospitalized for non-surgical reasons, in whom the decision regarding pharmacological prophylaxis is 

contingent upon an additional risk score — in the case of IBD, hospitalization for disease flare alone is 
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generally considered a sufficient indication for the routine implementation of prophylaxis, provided there are 

no significant contraindications, such as active massive gastrointestinal bleeding. This risk remains elevated 

following hospital discharge as well, although — as the authors of the most recent reviews emphasize — clear, 

evidence-based guidelines regarding the optimal duration of pharmacological thromboprophylaxis during this 

period are still lacking [10], and the decision to extend it after discharge remains, in clinical practice, a matter 

of individual assessment, taking into account factors such as the patient's degree of mobility, the presence of 

additional risk factors, and the degree of resolution of inflammatory activity. 

5.3. Pregnancy 
Pregnancy itself constitutes a state of physiologically increased blood coagulability, and in combination 

with the active inflammatory process typical of IBD flare, the risk of venous thromboembolism in pregnant 

patients with IBD is further heightened compared with pregnant women without this disease, necessitating 

individualization of prophylactic management, particularly during the peripartum period and in cases of active 

disease during pregnancy [10]. An additional argument in favor of striving for remission prior to planned 

conception is the fact that active disease at the time of conception increases not only the risk of thromboembolic 

complications but also the risk of adverse obstetric outcomes, making preconception optimization of IBD 

treatment an important element of care for women of reproductive age planning pregnancy. 

5.4. Sex-Related Differences 
Sex appears to significantly modify the cardiovascular risk associated with IBD. A retrospective historical 

cohort study, encompassing nearly 15,000 patients with IBD matched by sex and date of birth to over 120,000 

individuals from the general population, demonstrated a significantly increased risk of coronary artery disease 

among patients with IBD, with this association being clearly differentiated by sex and age at diagnosis [45]. A 

similar direction of association was observed in earlier reviews devoted to sex-related differences in the course of 

IBD, in which the increased risk of coronary artery disease associated with IBD proved to be relatively stronger in 

women than in men [43]. This phenomenon is consistent with the broader picture known from other chronic 

immune-mediated inflammatory diseases, in which it is precisely in women that the natural protective advantage 

against cardiovascular disease typically conferred by reproductive age is abolished. Female sex is furthermore 

associated with a distinct profile of extraintestinal IBD complications, including a significantly higher burden of 

cardiovascular disease compared with men, suggesting that it is warranted to account for sex as an element of 

individualized cardiovascular risk assessment in this population [44]. 

5.5. Rare, Direct Cardiac Complications 
Beyond the previously discussed risk of coronary artery disease, stroke, heart failure, and 

thromboembolic complications, the literature also describes rare cases of direct, immune-mediated cardiac 

involvement in the course of IBD, most commonly in the form of pericarditis or myocarditis, reported primarily 

as an extraintestinal manifestation of ulcerative colitis [41]. Isolated cases of myocardial infarction have also 

been reported in young, actively symptomatic patients with ulcerative colitis lacking classical atherosclerotic 

risk factors, in which the authors postulated the involvement of a localized prothrombotic and inflammatory 

process affecting the coronary vasculature [42]. Notwithstanding the rarity of these complications, their 

description underscores that, in patients with active IBD presenting with atypical cardiac symptoms, 

involvement of the heart in the course of the underlying disease should be considered in the differential 

diagnosis. 

6. Cardiovascular Risk Assessment and Practical Implications 
The 2021 European Society of Cardiology guidelines on cardiovascular disease prevention include 

inflammatory bowel disease, alongside other chronic immune-mediated inflammatory diseases, as a condition 

that may modify the cardiovascular risk estimated using classical risk scores, although the level of evidence 

for this association remains lower than for rheumatoid arthritis, for which recommendations are best 

documented [22]. In practice, this means that, in patients with IBD, it may be worth considering the risk 

estimated using standard calculators as a potentially underestimated value, particularly during periods of active 

disease and in younger patients, in whom classical risk factors contribute less to the total absolute risk [6, 22]. 

This gap is partly addressed by newer, dedicated expert position statements developed specifically for 

the IBD patient population. The Spanish Working Group GETECCU, in collaboration with a consulting 
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cardiologist, published an interdisciplinary position statement on cardiovascular disease in patients with IBD, 

encompassing a discussion of classical and non-classical risk factors, the pathophysiology of atherosclerosis 

in this population, available methods for assessing subclinical atherosclerosis and endothelial dysfunction, as 

well as practical recommendations regarding the application of risk calculators in daily clinical practice and 

the mutual interactions between IBD treatment and standard cardiovascular pharmacotherapy [38]. Concordant 

conclusions are presented in a review published in 2025 devoted to the management of atherosclerotic 

cardiovascular risk in IBD, which proposed a multidisciplinary care framework, incorporating, among other 

elements, the assessment of lipoprotein(a) levels and LDL and HDL cholesterol fractions as components of 

individualized preventive management in these patients [39]. The emergence of this type of dedicated, 

multidisciplinary recommendations, developed jointly by gastroenterologists and cardiologists, should be 

regarded as an important step toward standardizing the approach to cardiovascular risk assessment and 

reduction in this population [38, 39, 40]. 

From a practical standpoint, based on the literature discussed, the following elements of an approach to 

cardiovascular risk assessment and reduction in patients with IBD can be formulated: 

• Pursuing durable control of inflammatory disease activity as a fundamental element of the strategy 
for reducing cardiovascular risk, including limiting periods of uncontrolled, active inflammation, ideally with 

the goal of achieving histologic remission [6, 9, 29]. 

• Routine assessment of indications for pharmacological VTE prophylaxis in every patient 

hospitalized for IBD, regardless of the reason for hospitalization, taking into account individual risk factors [9, 

11]. 

• Careful selection of patients for treatment with Janus kinase inhibitors, avoiding this drug class or 

exercising heightened vigilance in patients over 65 years of age, those with a prior history of VTE, obesity, 

smoking, or other significant cardiovascular risk factors, in accordance with current regulatory warnings [15, 

16, 17]. 

• Limiting long-term use of systemic glucocorticosteroids in favor of targeted therapies enabling 

durable inflammation control [10, 26]. 

• Exercising caution when considering TNF-α inhibitor therapy in patients with clinically overt heart 

failure, particularly NYHA class III–IV, in accordance with data from the ATTACH trial [49, 50]. 

• Taking into account the IBD diagnosis itself, particularly when the disease is active, as a potential 

factor modifying decisions regarding cardiovascular risk assessment and intervention thresholds, with such 

decisions ideally made individually, in collaboration between the gastroenterologist and the primary care 

physician or cardiologist, in accordance with proposed multidisciplinary care models [22, 38]. 

• Monitoring the lipid profile and metabolic parameters in patients treated with JAK inhibitors, 

particularly during the first months of therapy [15]. 

• Considering the role of statins in patients with IBD who meet standard cardiological indications for 

lipid-lowering therapy, taking into account their potentially favorable effect on the course of the intestinal 

disease itself [35, 36, 37]. 

It should be emphasized at the same time that the currently available data do not justify the 

implementation of routine preventive pharmacotherapy (e.g., acetylsalicylic acid or statins) on the basis of an 

IBD diagnosis alone, in isolation from an individually assessed total cardiovascular risk — as the authors of 
the most recent meta-analysis emphasize, dedicated randomized controlled trials conducted specifically in the 

IBD population are needed to formulate such recommendations [1]. 

7. Summary and Directions for Further Research 
The accumulated data consistently indicate that patients with inflammatory bowel disease carry an 

increased risk of cardiovascular events, encompassing both atherosclerotic complications and heart failure [26, 

27], venous thromboembolism [9, 11], and atrial fibrillation [7, 32, 33], despite a relatively more favorable 

profile of classical risk factors in this population. This phenomenon is attributable primarily to the direct, 

systemic effect of chronic inflammation on the vessel wall — through endothelial dysfunction, activation of 

the coagulation system, and disturbances of the gut microbiota and its metabolites. A key, recurring theme 

throughout the literature discussed is that this risk correlates more strongly with disease activity than with the 

diagnosis itself [29, 33, 38], shifting the emphasis of clinical implications toward achieving deep, durable 

remission. An important element of this picture is the differential impact of individual drug classes — from 

the unfavorable effect of chronic steroid therapy [26] and the risk of thromboembolic complications associated 
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with JAK inhibitors [14, 16, 17], through the specific risk of heart failure associated with TNF-α inhibitors 

[49, 50], to the suggested cardioprotective effect of effective biologic therapy as a whole [23, 46]. 

Despite considerable advances in knowledge in recent years, the level of certainty of the scientific 

evidence for many of the associations discussed remains limited, primarily owing to the observational nature 

of most available studies and the relatively small number of cardiovascular events recorded in clinical trials of 

drugs used in IBD [1, 12]. Further research should focus on: prospective validation of risk assessment tools 

incorporating IBD activity and inflammatory biomarkers [29, 31]; dedicated randomized controlled trials 

evaluating the efficacy of primary pharmacological prevention, including the role of statins [1, 35]; long-term 

safety monitoring of newer advanced therapies [15, 46]; and further elucidation of the role of the gut microbiota 

as a therapeutic target [18, 21]. Until such data become available, practical management should be based on a 

combination of standard cardiovascular risk assessment and individualized clinical observation, in line with 

the direction set by the most recent, dedicated expert position statements [38, 39]. 

 

Author’s contribution:  

Conceptualization: Martyna Dutka; 

Methodology: Martyna Dutka, Kacper Byczek, Mikołaj Asztabski, Tomasz Gancarz; 

Software: Mikołaj Asztabski, Tomasz Gancarz; 
Formal analysis: Martyna Dutka, Tomasz Gancarz; 

Investigation: Kacper Byczek, Mikołaj Asztabski; 

Resources: Kacper Byczek, Mikołaj Asztabski, Martyna Dutka; 

Data curation: Mikołaj Asztabski, Martyna Dutka, Tomasz Gancarz; 

Writing - rough preparation: Martyna Dutka, Kacper Byczek, Tomasz Gancarz; 

Writing - review and editing: Kacper Byczek, Mikołaj Asztabski, Tomasz Gancarz; 

Visualization: Mikołaj Asztabski, Martyna Dutka; 

Supervision: Martyna Dutka, Kacper Byczek, Tomasz Gancarz; 

Project administration: Kacper Byczek, Mikołaj Asztabski, Martyna Dutka, Tomasz Gancarz; 

All authors have read and agreed with the published version of the manuscript. 

Funding statement: This research received no external founding. 

Conflict of interest: The authors deny any conflict of interest. 

 

REFERENCES 

1. Liu, L. F., Fan, Y. W., Lv, Y., Liu, Z. X., & Dai, X. C. (2025). Strategies for assessing and preventing cardiovascular 
disease risk in inflammatory bowel disease patients: A meta-analysis and meta-regression and bibliometric review. 
PLOS ONE, 20(7), e0327734. https://doi.org/10.1371/journal.pone.0327734 

2. Eriksson, C., Sun, J., Bryder, M., Bröms, G., Everhov, Å. H., Forss, A., Jernberg, T., Ludvigsson, J. F., & Olén, O. 
(2024). Impact of inflammatory bowel disease on the risk of acute coronary syndrome: A Swedish nationwide cohort 
study. Alimentary Pharmacology & Therapeutics, 59(9), 1122–1133. https://doi.org/10.1111/apt.17932 

3. Alayo, Q. A., Loftus, E. V., Jr, Yarur, A., Alvarado, D., Ciorba, M. A., de las Fuentes, L., & Deepak, P. (2023). 
Inflammatory bowel disease is associated with an increased risk of incident acute arterial events: Analysis of the 
United Kingdom Biobank. Clinical Gastroenterology and Hepatology: The Official Clinical Practice Journal of the 
American Gastroenterological Association, 21(3), 761–770.e13. https://doi.org/10.1016/j.cgh.2022.08.035 

4. Soares, C. A., Fiuza, J. G., Rodrigues, C. A. M., Craveiro, N., Gil Pereira, J., Sousa, P. C. R. F., Martins, D. C. P., 
Cancela, E. M., & Ministro Dos Santos, M. P. (2024). Inflammatory bowel disease and cardiac function: A 
systematic review of literature with meta-analysis. Therapeutic Advances in Gastroenterology, 17, 
17562848241299534. https://doi.org/10.1177/17562848241299534 

5. Sleutjes, J. A. M., van der Woude, C. J., Verploegh, P. J. P., Aribas, E., Kavousi, M., Roeters van Lennep, J. E., & 
de Vries, A. C. (2023). Cardiovascular risk profiles in patients with inflammatory bowel disease differ from matched 
controls from the general population. European Journal of Preventive Cardiology, 30(15), 1615–1622. 
https://doi.org/10.1093/eurjpc/zwad124 



3(51) (2026): International Journal of Innovative Technologies in Social Science  

 

e-ISSN: 2544-9435 11 

 

6. Kirchgesner, J., Beaugerie, L., Carrat, F., Andersen, N. N., Jess, T., Schwarzinger, M., & BERENICE study group 
(2018). Increased risk of acute arterial events in young patients and severely active IBD: A nationwide French cohort 
study. Gut, 67(7), 1261–1268. https://doi.org/10.1136/gutjnl-2017-314015 

7. Zuin, M., Zuliani, G., Rigatelli, G., Favero, G. D., & Roncon, L. (2020). Atrial fibrillation in patients with 
inflammatory bowel disease: A systematic review and meta-analysis. European Journal of Internal Medicine, 76, 
120–122. https://doi.org/10.1016/j.ejim.2020.02.029 

8. Gardezi, S. A., Sachdeva, N., Rampurawala, I. M., Ranasinghe, A., Shehzad, M. U., Gill, K., Qureshi, R., Gupta, 
A., Hasan, A., Farhan, M., Hassan, A., Zulfiqar, E., Ahmed, M., & Ahmed, R. (2025). Trends and disparities in 
inflammatory bowel disease and cardiovascular disease-related mortality in the United States from 1999 to 2023: A 
CDC WONDER analysis. International Journal of Cardiology Cardiovascular Risk and Prevention, Article 200438. 
https://doi.org/10.1016/j.ijcrp.2025.200438 

9. Dhaliwal, G., Patrone, M. V., & Bickston, S. J. (2024). Venous thromboembolism in patients with inflammatory 
bowel disease. Journal of Clinical Medicine, 13(1), Article 251. https://doi.org/10.3390/jcm13010251 

10. Sharma, N., Tewatia, P., Harvey, P. R., & Kumar, A. (2024). Controversies in venous thromboembolism risk 
assessment in inflammatory bowel disease: A narrative review. Diagnostics (Basel, Switzerland), 14(19), 2112. 
https://doi.org/10.3390/diagnostics14192112 

11. Gozdzik, M., Unninayar, D., Siegal, D. M., Sarker, A. K., Kim, E., Murthy, S., Benchimol, E. I., Nguyen, G. C., & 
McCurdy, J. D. (2025). Risk factors for venous thromboembolism in inflammatory bowel disease: A systematic 
review and meta-analysis by phase of care. Inflammatory Bowel Diseases, 31(8), 2286–2295. 
https://doi.org/10.1093/ibd/izaf078 

12. Alnahdi, A. H., Salmon, C., Svensson, M., Chaudhry, N., Zimmermann, E. M., & Jiao, T. (2026). Major 
cardiovascular event risk of advanced therapies in inflammatory bowel diseases: Systematic review and meta-
analysis [preprint]. medRxiv. https://doi.org/10.64898/2026.01.26.26344897 

13. Armuzzi, A., Cross, R. K., Lichtenstein, G. R., Hou, J., Deepak, P., Regueiro, M., Wolf, D. C., Akukwe, L., Ahmad, 
H. A., Jain, A., Kozinn, M., Wu, H., Petersen, A., Charles, L., & Long, M. (2024). Cardiovascular safety of ozanimod 
in patients with ulcerative colitis: True North and open-label extension analyses. Clinical Gastroenterology and 
Hepatology: The Official Clinical Practice Journal of the American Gastroenterological Association, 22(5), 1067–
1076.e3. https://doi.org/10.1016/j.cgh.2023.11.018 

14. Ytterberg, S. R., Bhatt, D. L., Mikuls, T. R., et al., & ORAL Surveillance Investigators. (2022). Cardiovascular and 
cancer risk with tofacitinib in rheumatoid arthritis. New England Journal of Medicine, 386, 316–326. 
https://doi.org/10.1056/NEJMoa2109927 

15. Neri, B., Mancone, R., Fiorillo, M., Schiavone, S. C., Migliozzi, S., & Biancone, L. (2024). Efficacy and safety of 
janus kinase-inhibitors in ulcerative colitis. Journal of Clinical Medicine, 13(23), Article 7186. 
https://doi.org/10.3390/jcm13237186 

16. Núñez, P., Quera, R., & Yarur, A. J. (2023). Safety of janus kinase inhibitors in inflammatory bowel diseases. Drugs, 
83, 1291–1307. https://doi.org/10.1007/s40265-023-01840-5 

17. Rubin, D. T., Schreiber, S., Peyrin-Biroulet, L., Danese, S., Gianfrancesco, M. A., Soonasra, A., Sidhu, S., Vranic, 
I., Shelbaya, A., Gruben, D., Wei, Y., Winthrop, K. L., Curtis, J. R., Regueiro, M. D., & Dubinsky, M. C. (2026). 
Risk of serious infection, myocardial infarction, stroke, and thromboembolic events in patients in the United States 
with ulcerative colitis treated with tofacitinib compared with biologic treatments. Inflammatory Bowel Diseases, 
Article izag142. https://doi.org/10.1093/ibd/izag142 

18. Wang, Z., Klipfell, E., Bennett, B. J., Koeth, R., Levison, B. S., Dugar, B., Feldstein, A. E., Britt, E. B., Fu, X., 
Chung, Y. M., Wu, Y., Schauer, P., Smith, J. D., Allayee, H., Tang, W. H. W., DiDonato, J. A., Lusis, A. J., & 
Hazen, S. L. (2011). Gut flora metabolism of phosphatidylcholine promotes cardiovascular disease. Nature, 
472(7341), 57–63. https://doi.org/10.1038/nature09922 

19. Gimbrone, M. A., Jr., & García-Cardeña, G. (2016). Endothelial cell dysfunction and the pathobiology of 
atherosclerosis. Circulation Research, 118(4), 620–636. 

20. Livzan, M. A., Bikbavova, G. R., Lisyutenko, N. S., Romanyuk, A. E., & Drapkina, O. M. (2024). Cardiovascular 
risk in patients with inflammatory bowel diseases—The role of endothelial dysfunction. Diagnostics, 14(16), Article 
1722. https://doi.org/10.3390/diagnostics14161722 



3(51) (2026): International Journal of Innovative Technologies in Social Science  

 

e-ISSN: 2544-9435 12 

 

21. Liu, Y., & Dai, M. (2020). Trimethylamine N-Oxide generated by the gut microbiota is associated with vascular 
inflammation: New insights into atherosclerosis. Mediators of Inflammation, 2020, 4634172. 
https://doi.org/10.1155/2020/4634172 

22. Mołek, P., & Nessler, J. (2021). 2021 ESC guidelines for the diagnosis and treatment of acute and chronic heart 
failure – What's new? [Wytyczne ESC 2021 dotyczące diagnostyki i leczenia ostrej oraz przewlekłej niewydolności 
serca – Co nowego?]. Kardiologia Inwazyjna, 16(4), 144–149. https://doi.org/10.5603/ki.87777 

23. Kirchgesner, J., Nyboe Andersen, N., Carrat, F., Jess, T., Beaugerie, L., & BERENICE Study Group. (2020). Risk 
of acute arterial events associated with treatment of inflammatory bowel diseases: Nationwide French cohort study. 
Gut, 69(5), 852–858. https://doi.org/10.1136/gutjnl-2019-318932 

24. Cibor, D., Domagala-Rodacka, R., Rodacki, T., Jurczyszyn, A., Mach, T., & Owczarek, D. (2016). Endothelial 
dysfunction in inflammatory bowel diseases: Pathogenesis, assessment and implications. World Journal of 
Gastroenterology, 22(3), 1067–1077. https://doi.org/10.3748/wjg.v22.i3.1067 

25. Chang, J. T. (2020). Pathophysiology of inflammatory bowel diseases. New England Journal of Medicine, 383, 
2652–2664. https://doi.org/10.1056/NEJMra2002697 

26. Kristensen, S. L., Ahlehoff, O., Lindhardsen, J., Erichsen, R., Lamberts, M., Khalid, U., Nielsen, O. H., Torp-
Pedersen, C., Gislason, G. H., & Hansen, P. R. (2014). Inflammatory bowel disease is associated with an increased 
risk of hospitalization for heart failure: A Danish nationwide cohort study. Circulation. Heart Failure, 7(5), 717–
722. https://doi.org/10.1161/CIRCHEARTFAILURE.114.001152 

27. Sun, J., Yao, J., Olén, O., Halfvarson, J., Bergman, D., Ebrahimi, F., Rosengren, A., Sundström, J., & Ludvigsson, 
J. F. (2024). Risk of heart failure in inflammatory bowel disease: A Swedish population-based study. European 
Heart Journal, 45(28), 2493–2504. https://doi.org/10.1093/eurheartj/ehae338 

28. Bandyopadhyay, D., Jain, V., Hajra, A., Chakraborty, S., Ghosh, R. K., & Herzog, E. (2019). Effects of 
inflammatory bowel disease on in-hospital outcomes in patients with congestive heart failure: A retrospective 
national inpatient sample study. International Journal of Cardiology. Heart & Vasculature, 23, 100355. 
https://doi.org/10.1016/j.ijcha.2019.100355 

29. Sun, J., Mårild, K., Sundström, J., Bergman, D., Ebrahimi, F., Halfvarson, J., Olén, O., & Ludvigsson, J. F. (2025). 
Association of histologic and clinical activity with major adverse cardiovascular events in patients with 
inflammatory bowel disease: A cohort study. Journal of Internal Medicine. https://doi.org/10.1111/joim.70035 

30. Vermeire, S., Van Assche, G., & Rutgeerts, P. (2004). C-reactive protein as a marker for inflammatory bowel disease. 
Inflammatory Bowel Diseases, 10(5), 661–665. 

31. Muresan, S., & Slevin, M. (2024). C-reactive protein: An inflammatory biomarker and a predictor of 
neurodegenerative disease in patients with inflammatory bowel disease?. Cureus, 16(4), Article e59009. 
https://doi.org/10.7759/cureus.59009 

32. Ke, Y., Zhu, W., Kaisaier, W., & Chen, Y. (2024). Risk of atrial fibrillation in patients with inflammatory bowel 
disease: A systematic review and meta-analysis. International Journal of Cardiology Heart & Vasculature, 55, 
Article 101531. https://doi.org/10.1016/j.ijcha.2024.101531 

33. Kristensen, S. L., Lindhardsen, J., Ahlehoff, O., Erichsen, R., Lamberts, M., Khalid, U., Torp-Pedersen, C., Nielsen, 
O. H., Gislason, G. H., & Hansen, P. R. (2014). Increased risk of atrial fibrillation and stroke during active stages 
of inflammatory bowel disease: A nationwide study. Europace: European Pacing, Arrhythmias, and Cardiac 
Electrophysiology: Journal of the Working Groups on Cardiac Pacing, Arrhythmias, and Cardiac Cellular 
Electrophysiology of the European Society of Cardiology, 16(4), 477–484. https://doi.org/10.1093/europace/eut312 

34. Khan, A., & Azzam, M. A. (2025). Inflammatory bowel disease and stroke: Exploring hidden vascular risks. Cureus, 
17(2), Article e79304. https://doi.org/10.7759/cureus.79304 

35. Ungaro, R., Chang, H. L., Côté-Daigneault, J., Mehandru, S., Atreja, A., & Colombel, J. F. (2016). Statins associated 
with decreased risk of new onset inflammatory bowel disease. The American Journal of Gastroenterology, 111(10), 
1416–1423. https://doi.org/10.1038/ajg.2016.233 

36. Claytor, J., Rajauria, P., Peraza, J., Colombel, J., & Ungaro, R. (2025). Statin use is associated with lower odds of 
IBD-related surgery among patients with moderate-to-severe inflammatory bowel disease. Inflammatory Bowel 
Diseases. https://doi.org/10.1093/ibd/izaf227 



3(51) (2026): International Journal of Innovative Technologies in Social Science  

 

e-ISSN: 2544-9435 13 

 

37. Peppas, S., Piovani, D., Peyrin-Biroulet, L., Danese, S., & Bonovas, S. (2020). Statins and inflammatory bowel 
disease: Where do we stand?. European Journal of Internal Medicine, 75, 10–14. 
https://doi.org/10.1016/j.ejim.2020.02.017 

38. Marín-Jiménez, I., Carpio, D., Hernández, V., Muñoz, F., Zatarain-Nicolás, E., Zabana, Y., Mañosa, M., Rodríguez-
Moranta, F., Barreiro-de Acosta, M., & Gutiérrez Casbas, A. (2025). Spanish Working Group in Crohn's Disease 
and Ulcerative Colitis (GETECCU) position paper on cardiovascular disease in patients with inflammatory bowel 
disease. Documento de posicionamiento del Grupo Español de Trabajo en Enfermedad de Crohn y Colitis Ulcerosa 
(GETECCU) sobre la enfermedad cardiovascular en los pacientes con enfermedad inflamatoria intestinal. 
Gastroenterologia y Hepatologia, 48(5), 502314. https://doi.org/10.1016/j.gastrohep.2024.502314 

39. Masson, W., Fernández-Villar, G., & Martinez-Elhelou, S. (2025). Management of atherosclerotic cardiovascular 
risk in inflammatory bowel disease: Current perspectives. Advances in Therapy, 42(5), 2118–2134. 
https://doi.org/10.1007/s12325-025-03154-2 

40. Othon-Martínez, D., Peña-Muñoz, S. V., Riojas-Barrett, M., Vidales-López, G., Sánchez Guzmán, J. M., & Kwapisz, 
L. (2025). Bridging the gut and the heart—Exploring pathophysiology, risk factors, and therapeutic implications of 
cardiovascular disease in inflammatory bowel disease. Journal of Investigative Medicine. 
https://doi.org/10.1177/10815589251346966 

41. Piazza, I., Burti, C., Assolari, A., Greco, S., Benetti, A., Cosentini, R., & Ferrero, P. (2022). Acute myocarditis as 
first presentation of severe ulcerative colitis in a young man. Multidisciplinary management and long-term follow-
up. Journal of Cardiology Cases, 26(1), 46–50. https://doi.org/10.1016/j.jccase.2022.02.008 

42. Papadimitraki, E. D., Ahamed, M., & Bunce, N. H. (2011). Acute myocardial infarction complicating active 
ulcerative colitis: A case report. Case Reports in Cardiology, 2011, 876896. https://doi.org/10.1155/2011/876896 

43. Rustgi, S. D., Kayal, M., & Shah, S. C. (2020). Sex matters: Impact on pathogenesis, presentation and treatment of 
inflammatory bowel disease. Nature Reviews Gastroenterology & Hepatology, 17(10), 578–590. 
https://doi.org/10.1038/s41575-020-0272-5 

44. Greuter, T., Manser, C., Pittet, V., Vavricka, S. R., Biedermann, L., & on behalf of Swiss IBDnet, an official working 
group of the Swiss Society of Gastroenterology (2020). Gender differences in inflammatory bowel disease. 
Digestion, 101(Suppl 1), 98–104. https://doi.org/10.1159/000504701 

45. Cohen-Heyman, N., & Chodick, G. (2025). Inflammatory bowel disease is associated with an increased risk of 
cardiovascular events in a sex- and age-dependent manner: A historical cohort study. International Journal of 
Cardiology Cardiovascular Risk and Prevention, Article 200363. https://doi.org/10.1016/j.ijcrp.2025.200363 

46. Mastoridou, E. M., Fousekis, F. S., Sakellariou, X. M., Mpakogiannis, K., Nikas, D. N., Michalis, L. K., Katsanos, 
K. H., & Milionis, H. (2025). The cardiovascular effects of inflammatory bowel disease therapy with biologics and 
small molecules: A comprehensive review. Journal of Clinical Medicine, 14(18), Article 6476. 
https://doi.org/10.3390/jcm14186476 

47. Deepak, P., & Sandborn, W. J. (2017). Ustekinumab and anti-interleukin-23 agents in Crohn's disease. 
Gastroenterology Clinics of North America, 46(3), 603–626. https://doi.org/10.1016/j.gtc.2017.05.013 

48. Ashraf, H., Bodapati, A., Hanif, A., Okafor, D. K., Katyal, G., Kaur, G., & Khan, S. (2023). Safety and efficacy of 
biologic therapies (ustekinumab and vedolizumab) in the treatment of inflammatory bowel disease (IBD): A 
systematic review. Cureus, 15(11), e48338. https://doi.org/10.7759/cureus.48338 

49. Grillo, T. G., Silveira, C. F. da S. M. P., Quaglio, A. E. V., Dutra, R. M., Baima, J. P., Bazan, S. G. Z., & Sassaki, 
L. Y. (2023). Acute heart failure as an adverse event of tumor necrosis factor inhibitor therapy in inflammatory 
bowel disease: A review of the literature. World Journal of Cardiology, 15(5), 217–228. 
https://doi.org/10.4330/wjc.v15.i5.217 

50. Kwon, H. J., Coté, T. R., Cuffe, M. S., Kramer, J. M., & Braun, M. M. (2003). Case reports of heart failure after 
therapy with a tumor necrosis factor antagonist. Annals of Internal Medicine, 138(10), 807–811. 
https://doi.org/10.7326/0003-4819-138-10-200305200-00008 

51. Khan, A., et al. (2025). Beyond the gut: Inflammatory bowel disease as a driver of cardiovascular and 
thromboembolic risk—A systematic review and meta-analysis of 1.4 million patients. Gastrointestinal Disorders, 
7(4), Article 78. https://doi.org/10.3390/gidisord7040078 



3(51) (2026): International Journal of Innovative Technologies in Social Science  

 

e-ISSN: 2544-9435 14 

 

52. Sleutjes, J. A. M., Roeters van Lennep, J. E., van der Woude, C. J., & de Vries, A. C. (2021). Thromboembolic and 
atherosclerotic cardiovascular events in inflammatory bowel disease: Epidemiology, pathogenesis and clinical 
management. Therapeutic Advances in Gastroenterology, 14, Article 17562848211032126. 
https://doi.org/10.1177/17562848211032126 

53. Chen, B., Collen, L. V., Mowat, C., Isaacs, K. L., Singh, S., Kane, S. V., Farraye, F. A., Snapper, S., Jneid, H., Lavie, 
C. J., & Krittanawong, C. (2022). Inflammatory bowel disease and cardiovascular diseases. The American Journal 
of Medicine, 135(12), 1453–1460. https://doi.org/10.1016/j.amjmed.2022.08.012 

54. Kristensen, S. L., Ahlehoff, O., Lindhardsen, J., Erichsen, R., Jensen, G. V., Torp-Pedersen, C., Nielsen, O. H., 
Gislason, G. H., & Hansen, P. R. (2013). Disease activity in inflammatory bowel disease is associated with increased 
risk of myocardial infarction, stroke and cardiovascular death—A Danish nationwide cohort study. PLoS ONE, 8(2), 
Article e56944. https://doi.org/10.1371/journal.pone.0056944 

55. Noble, O., Jeon, D., Lewis, M., Fan, C., Nasir, K., & Abraham, B. P. (2025). From gut inflammation to 
cardiovascular conflagration: Mapping IBD's cardiometabolic risks. Current Atherosclerosis Reports, 27(1), Article 
89. https://doi.org/10.1007/s11883-025-01329-4 


	1. Introduction
	2. Epidemiology of Cardiovascular Risk in Inflammatory Bowel Disease
	2.1. Heart Failure
	2.2. Disease Activity, Histologic Changes, and the Risk of Major Adverse Cardiovascular Events
	2.3. Venous Thromboembolism

	3. Pathomechanisms Linking Inflammatory Bowel Disease to Cardiovascular Damage
	3.1. Chronic Inflammation and Endothelial Dysfunction
	3.2. Prothrombotic State
	3.3. Gut Microbiota and Bacterial Metabolites
	3.4. The Role of Disease Activity and Inflammatory Biomarkers

	4. Impact of Inflammatory Bowel Disease Treatment on Cardiovascular Risk
	4.1. Glucocorticosteroids
	4.2. Biologic Agents — TNF-α Inhibitors and Other Advanced Therapies
	4.3. Janus Kinase (JAK) Inhibitors
	4.4. Other Biologic Agents — Vedolizumab, Ustekinumab, and Interleukin-23 Inhibitors
	4.5. Effect of TNF-α Inhibitors on Cardiac Function
	4.6. Statins in the Population of Patients with Inflammatory Bowel Disease

	5. Special Populations
	5.1. Young Adults
	5.2. The Perioperative Period and Hospitalization
	5.3. Pregnancy
	5.4. Sex-Related Differences
	5.5. Rare, Direct Cardiac Complications

	6. Cardiovascular Risk Assessment and Practical Implications
	7. Summary and Directions for Further Research

