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Cardiovascular diseases (CVDs) remain the leading cause of morbidity and mortality despite aggressive treatment of traditional risk fac-
tors. Chronic inflammation plays an important role in the initiation and progression of CVDs. Inflammatory bowel disease (IBD) is a sys-
temic state of inflammation exhibiting increased levels of pro-inflammatory cytokines including tumour necrosis factor-a (TNF-a), interleu-
kin (IL)-1b, and IL-6. Importantly, IBD is associated with increased risk for CVDs especially in women and young adults, including coronary
artery disease, stroke, thromboembolic diseases, and arrhythmias. Potential mechanisms underlying the increased risk for CVDs in IBD
patients include increased levels of inflammatory cytokines and oxidative stress, altered platelet function, hypercoagulability, decreased
numbers of circulating endothelial progenitor cells, endothelial dysfunction, and possible interruption of gut microbiota. Although IBD
does not appear to exacerbate the traditional risk factors for CVDs, including hypertension, hyperlipidaemia, diabetes mellitus, and obes-
ity, aggressive risk stratifications are important for primary and secondary prevention of CVDs for IBD patients. Compared to 5-aminosali-
cylates and corticosteroids, anti-TNF-a therapy in IBD patients was consistently associated with decreasing cardiovascular events. In the
absence of contraindications, low-dose aspirin and statins appear to be beneficial for IBD patients. Low-molecular-weight heparin is also
recommended for patients who are hospitalized with acute IBD flares without major bleeding risk. A multidisciplinary team approach
should be considered for the management of IBD patients.
...................................................................................................................................................................................................
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Introduction

Inflammatory bowel disease (IBD) includes Crohn’s disease
(CD) and ulcerative colitis (UC) and represents a significant
health problem. Inflammatory bowel disease is characterized by
chronic and recurrent intestinal inflammation and is associated
with significant extraintestinal manifestations (EIMs) including
non-infectious systemic inflammation and hypercoagulability.
Cardiovascular diseases (CVDs) are the leading cause of mortal-
ity and morbidity globally. Systemic inflammation and endothelial
dysfunction are critically involved in the development and pro-
gression of CVDs. Patients with chronic inflammatory diseases,
such as rheumatoid arthritis, systemic lupus erythematosus, and
psoriasis, have an increased risk of arterial and venous thrombo-
embolic events.1 Endothelium-dependent flow-mediated vaso-
dilation (FMD) is significantly decreased in patients with IBD.2,3

Recent studies have suggested that IBD patients might also have

an increased risk for CVDs including coronary artery disease
(CAD) and arterial and venous thromboembolism.4,5 This re-
view thus focuses on (i) IBD and systemic inflammation, (ii) IBD
and CVDs, (iii) IBD and endothelial dysfunction, (iv) IBD and gut
microbiota, (v) IBD and traditional cardiovascular risk factors,
(vi) impact of IBD medications on CVDs, and (vii) considerations
of cardiovascular medications in patients with IBD.

Inflammatory bowel disease and
systemic inflammation

Inflammatory bowel disease is a chronic disease condition with
significant local and systemic non-infectious inflammation. Several
inflammatory biomarkers, including C-reactive protein (CRP),
serum amyloid A (SAA), tumour necrosis factor-a (TNF-a), inter-
leukin (IL)-1b, IL-6, IL-8, IL-12, and calprotectin, are significantly
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increased in patients with IBD. These biomarkers are also associ-
ated with CVDs (Table 1). A study with over 100 000 subjects
showed a significant increase in serum CRP level in IBD patients
with an increased risk for CAD.6,7 The levels of SAA have been
shown to predict all-cause and cardiovascular mortality and are
associated with the atherogenic process. Tumour necrosis factor-
a and IL-6 are important cell signalling molecules and involved in
inflammation, endothelial dysfunction, and CVDs. Interleukin-1b,
IL-8, and IL-12 are potent pro-inflammatory cytokines and are
associated with increased risk of atherosclerosis and CAD or
impaired cardiac recovery in patients with myocardial infarction
(MI). Calprotectin is associated with atherosclerosis development
and prognosis of peripheral artery disease (PAD). Collectively,
these examples highlight the relationship between IBD and CVDs.

Relationship between
inflammatory bowel disease and
cardiovascular diseases

Chronic inflammation plays important roles in the initiation and pro-
gression of CVDs, thus, IBD and CVDs may share similar mechanisms
important to their pathophysiology. However, data relating to the
risk for CVDs in IBD patients has been inconsistent and sometimes
controversial. Accumulating evidence has demonstrated an increased
risk for CVDs including CAD, PAD, stroke, arrhythmias, and venous
thromboembolism in IBD patients as detailed below.

Coronary and peripheral arterial
diseases
Studies have shown that IBD patients have an increased risk for ath-
erosclerosis and related CAD and PAD compared with the subjects
without IBD. Inflammatory bowel disease patients have an increased
incidence of CAD over controls and increased risk of MI.7,8 While an-
other study has demonstrated that there was no increased risk for MI
or transient ischaemic attack in IBD patients over controls, there was

an increased risk for acute mesenteric ischaemia.9 A UK study dem-
onstrated an increased risk of ischaemic stroke in younger patients
(<50 years) with CD.10 It was further reported that women with IBD
below 40 years of age had a significantly higher risk of stroke than
those aged over 40, or males,9,11 and associated with increased risk
of CAD and acute arterial thrombotic events,4,8 without association
with PAD11 (Figure 1).

Arterial and venous thromboembolism
Inflammatory bowel disease is associated with hypercoagulability
and an increased risk of arterial and venous thromboembolism
(VTE). Population studies have shown an increased risk of acute
arterial thrombotic events in IBD patients. A French study with
210 162 IBD patients revealed that, after adjusting for hyperten-
sion (HTN), hyperlipidaemia, diabetes mellitus (DM), obesity,

.................................................................................................

Table 1 Inflammatory biomarkers in IBD and CVDs

Inflammatory

markers

Cardiovascular effects

CRP Increased risk of CAD

SAA Increased all-cause and cardiovascular mortality

TNF-a Increased risk for CVDs

IL-1b Increased risk of atherosclerosis and CAD

IL-6 Increased risk for CVDs

IL-8 Poor clinical outcome in patients with MI

IL-12 Enhancing the development of atherosclerosis

Increased risk of CAD

Calprotectin Increased risk of amputation in PAD

See Supplementary material online for references.
CAD, coronary artery disease; CRP, C-reactive protein; CVD, cardiovascular dis-
ease; IL, interleukin; MI, myocardial infarction; PAD, peripheral artery disease;
SAA, serum amyloid A; TNF-a, tumour necrosis factor-a.

Figure 1 Schematic diagram showing the relationship between
inflammatory bowel disease and increased risk of arterial diseases
together with potential mechanisms. A variety of pro-inflammatory
cytokines including tumour necrosis factor-a, interleukin-6, inter-
leukin-1b, interleukin-8, interleukin-12, and Calprotectin are pro-
duced in inflammatory bowel disease patients. Patients with
inflammatory bowel disease also exhibit a decrease in the number
of circulating endothelial progenitor cells, endothelial dysfunction,
and possible interruption of gut microbiota, as well as increase in
neutrophil extracellular traps, leading to atherosclerosis and related
diseases including stroke, coronary artery disease, and peripheral ar-
tery disease. CAD, coronary artery disease; cIMT, carotid intima-
media thickness; CRP, C-reactive protein; EPC, endothelial progeni-
tor cell; FMD, brachial artery flow-mediated dilation; IBD, inflamma-
tory bowel disease; IL, interleukin; NETs, neutrophil extracellular
traps; PAD, peripheral artery disease; PAT, pulse arterial tonometry
indices; PWV, pulse wave velocity; ROS, reactive oxygen species;
SAA, serum amyloid A; TNF-a, tumour necrosis factor-a.
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tobacco, and alcohol usage, the incidence of acute arterial
thrombotic events was 19% higher in IBD patients than in sub-
jects without IBD.4 A sex- and age-matched study with 13 756
IBD patients and 71 672 control subjects demonstrated that IBD
significantly increased the risk of VTE.5 A Danish study with
49 799 IBD patients and 477 504 control subjects showed that
the risk for VTE including deep venous thromboembolism (DVT)
and pulmonary embolism (PE) was significantly increased in
those with IBD, especially in young patients of <_20 years old.12

Another study further showed that the risk of developing DVT
and PE was higher in women with IBD than men.13

The mechanisms for increased risk of arterial VTE in IBD
patients appear to be multifactorial (Figure 2). Genetically,
Factor V Leiden and prothrombin G20210A mutations are asso-
ciated with increased thromboembolic events among IBD
patients, although there was no difference in the frequency of
these mutations between 8984 IBD cases and 2600 controls.14

Inflammation could create a hypercoagulable state, and trigger
thromboembolism in IBD patients with IBD. Indeed, significant
abnormalities in coagulation and fibrinolysis are observed in IBD
patients (Table 2). Elevated levels of thrombin–antithrombin
complexes and prothrombin fragments 1 and 2 were reported in
patients with active CD and UC, while it was unclear if these
changes were present in the inactive state of IBD. Some studies

reported increased levels of fibrinogen and D-dimer in IBD, and
others only in active IBD. There are also significant changes in
the number, morphology, and function of platelets in IBD
patients. Increased platelet number and aggregation, and
decreased mean platelet volume have been described in IBD
patients.15

Neutrophil extracellular traps (NETs) are extracellular and web-
like structures composed of cytosolic and granule proteins on a scaf-
fold of decondensed chromatin. Neutrophil extracellular traps play
an essential role in infection control by promoting neutrophil homing
to the sites of infection and attacking pathogens. Excessive produc-
tion of NETs could increase inflammation levels and trigger auto-
immunity and inappropriate thrombosis. Studies have shown that
IBD patients have elevated levels of plasma NETs.16 Neutrophil
extracellular traps may also be involved in atherosclerotic plaque for-
mation and arterial thrombosis.17

Heart failure
Data relating to the risk for heart failure (HF) in IBD patients has been
inconsistent. A Danish study showed that IBD patients had a 37%
increased risk of hospitalization for HF compared with the controls
and this risk was strongly correlated with disease activity.18 A study of
50 patients with CD and 50 healthy control subjects demonstrated a
significant impairment in left ventricular function in patients with CD,19

Figure 2 Schematic diagram showing the relationship between inflammatory bowel disease and increased risk of venous thromboembolic events
and potential mechanisms. In inflammatory bowel disease patients, significant platelet alterations, hypercoagulability, endothelial dysfunction, increase
in neutrophil extracellular traps, and possible interruption of gut microbiota could increase the risk of venous thromboembolic events and pulmonary
embolism. CDI, Clostridium difficile infection; DVT, deep venous thromboembolism; EC, endothelial cell; EPCR, endothelial protein C receptor; F2, pro-
thrombin G20210A; F5, Factor V Leiden; IBD, inflammatory bowel disease; NETs, neutrophil extracellular traps; PE, pulmonary embolism; TFPI, tissue
factor pathway inhibitor; TM, thrombomodulin.

4 H. Wu et al.
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while another study showed no association between IBD and incident
of HF.20

Arrhythmias
Increased levels of inflammation may predispose IBD patients to
develop arrhythmias. A study with 847 235 IBD patients and
84 757 349 non-IBD cohorts showed that the prevalence of atrial
fibrillation (AF), atrial flutter, ventricular tachycardia, and ven-
tricular fibrillation was higher in IBD patients than that in control
subjects.21 Another study demonstrated that increased risk of
AF was observed in patients with IBD flares and persistent activ-
ity, not in the remission periods.22

Sex differences in cardiovascular diseases
in inflammatory bowel disease patients
There are significant sex differences in the prevalence, clinical
manifestations, disease progression, EIMs, and responses to
therapies in IBD. Epidemiological studies have shown a higher

prevalence and greater severity of CD in women than in men,
while exactly the opposite in the prevalence and severity for UC.
Several population studies have clearly demonstrated that
women with IBD are at higher risk for acute arterial thrombotic
events compared to men.4,7,8 However, data on the risk of VTE
in male and female IBD patients are inconsistent. One study
showed that the risk of VTE was similar for men and women,12

while another suggested that men with IBD could be at a higher
risk for VTE compared to women.13 The mechanisms for sex dif-
ferences in CVDs remains largely unknown in IBD patients.

Inflammatory bowel disease and
endothelial dysfunction

Endothelial dysfunction is critically involved in the development of
atherosclerosis-related vascular diseases. Microvascular endothelial
function can be measured using pulse arterial tonometry (PAT),
whereas macrovascular endothelial dysfunction can be evaluated using
brachial artery FMD. Inflammatory bowel disease patients exhibit both
microvascular and macrovascular endothelial dysfunction with
decreased PAT indices and FMD levels.2,3 Increased aortic stiffness is a
well-established indicator for vascular endothelial dysfunction and an
independent predictor of cardiovascular events. Pulse wave velocity
(PWV) is a validated quantitative measurement for arterial stiffness. It
was reported that PWV is significantly increased in adults with IBD
compared with age-matched controls.8 Circulating endothelial pro-
genitor cells (EPCs) are essential for endothelial repair and vascular
function. Circulating EPCs levels have been suggested to predict the
occurrence of adverse cardiovascular events and cardiovascular mor-
tality. In relation to this, the numbers of EPCs were found to be signifi-
cantly decreased in IBD patients compared to healthy controls,
together with increased apoptosis and impaired proliferation.23

The endothelium has anticoagulant properties which manifest in
the synthesis of tissue factor pathway inhibitor (TFPI) and proteins
enabling protein C (PC) activation such as thrombomodulin (TM)
and endothelial PC receptor (EPCR). Endothelial dysfunction trig-
gered by inflammation leads to TFPI dislocation from endothelial sur-
face to circulation. Thus, in IBD patients, circulating TFPI is increased
and correlates with disease activity.24 However, plasma from IBD
patients displays hyposensitivity to the anticoagulant activity of ex-
ogenous TFPI,25 suggesting that circulating TFPI may have reduced
anticoagulant properties compared to TFPI in endothelial cells in IBD.
Plasma TM is elevated in UC patients, while TM expression in
inflamed bowel tissue and expressions of TM and EPCR in microvas-
culature of colonic mucosa are decreased in IBD patients.26 Thus,
endothelial anticoagulant function is impaired in IBD patients, increas-
ing the risk for arterial and venous thrombosis.

Inflammatory bowel disease and
gut microbiota

Inflammatory bowel disease is a gastrointestinal disease associated
with gut microbiota dysbiosis. Alterations in gut microbiota are also
associated with CVDs including atherosclerosis and CAD. Thus,
knowledge of the impact of IBD on gut microbiota may aid in

.................................................................................................

Table 2 Coagulation and fibrinolysis markers in IBD

Marker Conditions Changes

Coagulation

Activated partial

thromboplastin time

IBD " in IBD men

UC No change

Prothrombin time IBD " in CD women

" in active IBD

Thrombin-antithrombin

complex

IBD " with disease activity

"" in UC, " in CD

UC " in active UC

Fragment 1þ 2 IBD " in IBD

" with disease activity

UC " in active UC

Fibrinolysis

Fibrinogen IBD "" in active IBD, " in

inactive IBD

" in active IBD

Plasminogen IBD " in CD

No change

Tissue plasminogen

activator

IBD " in IBD

# in IBD

Plasminogen activator

inhibitor-1

IBD "in IBD

" in IBD

D-dimer IBD "" in UC, " in CD

" in active IBD

UC "" in active UC, " in

inactive UC

See Supplementary material online for references.
"", markedly increased; ", increased; #, decreased; CD, Crohn’s disease; IBD,
inflammatory bowel disease; UC, ulcerative colitis.
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.understanding the increased risk of CVD in IBD patients. Indeed, a
study showed that the rate of VTE was significantly higher in IBD
patients with Clostridium difficile infection (CDI) compared to those
without CDI,27 and it is reported that C. difficile toxins increase colonic
vascular permeability.28 Colonization with gut microbiota has been
shown to restore the production of von Willebrand factor in hepatic
endothelial cells and prevent platelet aggregate formation in Toll-like
receptor-2 (Tlr2)-deficient mice, thus correcting plasma vWF levels
and thrombus growth in Tlr2-deficient mice.29 Gut microbiota also
suppresses the reactivity of neutrophils towards the formation of
NETs,30 which is known to be critically involved in atherosclerotic pla-
que formation and arterial thrombosis.17 In addition to alterations in
gut microbiota populations, the metabolic potential of gut microbes
has been regarded as an essential factor to the development of CVDs.
Trimethylamine N-oxide (TMAO) is a gut microbiota-derived metab-
olite that promotes platelet responsiveness and in vivo thrombosis in
animal models. Clinical studies suggest that plasma TMAO levels could
predict the risk for CVDs and mortality. A study with 479 subjects
(106 IBD and 373 non-IBD controls) showed decreased levels of
TMAO in IBD patients compared to controls.31

Inflammatory bowel disease and
traditional risk factors for
cardiovascular diseases

Two population studies have reported a higher prevalence of DM
and HTN in IBD patients.13,32 However, another study showed that
the prevalences of obesity, HTN and hyperlipidaemia were lower in
IBD patients than their controls; but the proportion of smokers was
higher in the patients with CD than those with UC and controls.33 In
apparent contrast, a Danish study showed that the prevalence

estimates of HTN and DM were not significantly different between
IBD patients and control population.18 A study has suggested that
IBD patients have elevated levels of LDL cholesterol and decreased
levels of HDL cholesterol compared to the general population.34 In
contrast, other studies have reported decreased levels of total and
LDL cholesterol in IBD patients.22 The inconsistency of study results
relating to lipid levels and body weight could reflect differences in the
status of nutrition and absorption, as well as disease activity in IBD
patients. Thus, the current data appear inadequate to suggest that a
significant modification of the traditional cardiovascular risk factors is
associated with increased risk for endothelial dysfunction and CVDs
in IBD patients.

Impact of inflammatory bowel
disease medications on
cardiovascular diseases

It is reasonable to think that medications that decrease inflammatory
burden in IBD patients would lead to decreased risk for CVDs.
Currently and commonly used medications in the treatment of IBD
patients are briefly discussed in the following section with emphasis
on their effect on CVDs as summarized in Table 3.

5-aminosalicylates
Data on the potential effect of 5-aminosalicylates (5-ASA) on CVDs
are inconsistent, although limited. For example, a Danish study
showed that the risk of CAD was lower in IBD patients using 5-ASA
than the non-users.7 In contrast, analysis of a UK cohort revealed
contrasting results with a higher risk of CVDs in IBD patients receiv-
ing 5-ASA.36 In a multicentre longitudinal study, treatment with

....................................................................................................................................................................................................................

Table 3 Impacts of IBD and cardiovascular medications on cardiovascular and gastroenterological systems

Medications CV system GI system

IBD medications

5-ASA Myocarditis and pericarditis35 Inducing and maintain IBD remission

Inconclusive data for risk of CVDs13,36

Corticosteroids Increase risk of CVDs36,37 Inducing remission

Anti-TNF-a Decrease risk of CVDs37,38 Inducing and maintain remission

Reduce baseline procoagulant imbalance39

Cardiovascular medications

Aspirin Primary and secondary prevention of CVDs in high-risk patients Reduce the risk of colorectal adenoma and cancer

Dose-related oesophagitis, peptic ulcers, and GI bleeding

Potential increase in risk of CD40

Ridogrel Anti-platelet therapy Reduce mucosal thromboxane B2 concentration41

LMWH Reduce risk of VTE Attenuating IBD progression42

Statins Lower cholesterol level Reduce inflammation in CD43

Reduce the use of oral steroids in IBD44

Reduce risk of colorectal cancer in IBD45

Reduce the risk of IBD46

5ASA, 5-aminosalicylates; CD, Crohn’s disease; CV, cardiovascular; CVDs, cardiovascular diseases; ED, erectile dysfunction; GI, gastrointestinal; IBD, inflammatory bowel dis-
ease; LMWH, low-molecular-weight heparin; MI, myocardial infarction; VTE, venous thromboembolism.

6 H. Wu et al.
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salicylates increased aortic stiffness in IBD patients.47 Additionally, 5-
ASA use may be associated with myocarditis and pericarditis.35

Corticosteroids
Systemic use of corticosteroids may interrupt physiological metabolic
processes with increases in blood glucose, water retention, and
blood pressure, leading to exacerbation of DM, HTN, and HF.
Studies indicate that IBD patients receiving corticosteroids exhibit a
higher risk for cardiometabolic abnormalities and CVD than do con-
trol subjects.6,36 A study examining a cohort of hospitalized IBD
patients demonstrated that corticosteroid use is associated with an
increased risk of thromboembolism.37 Thus, while systemic use of
corticosteroids may be beneficial in the short-term control of acute
inflammatory flare in IBD patients, prolonged use could be detrimen-
tal with increased risk of CVDs and associated metabolic
abnormalities.

Anti-tumour necrosis factor-a
medications
Tumour necrosis factor-a is recognized as an important pro-
inflammatory cytokine in IBD and anti-TNF-a approaches have been
used in IBD patients. Studies have shown that anti-TNF-a therapy is
associated with decreased incidence of cardiovascular events for
patients with CD compared with prolonged corticosteroid treat-
ment and could reduce aortic stiffness.38,47 Anti-TNF-a therapy has
been shown to be associated with a reduced risk of thromboembol-
ism and reduces baseline pro-coagulant imbalance of IBD patients
with decreased levels of fibrinogen and CRP.37,39 Compared to 5-
ASA and corticosteroids, anti-TNF-a therapy substantially reduces
disease activity in IBD patients and is consistently associated with
decreased cardiovascular events.

Considerations of cardiovascular
medications in patients with
inflammatory bowel disease

As similar pathophysiology appears to exist in both IBD and CVDs,
and IBD patients have increased risk for CVDs, some medications
commonly used in the treatment of CVDs are briefly discussed.
Emphasis is placed on the additional benefits these cardiovascular
medications may have for patients with IBD (Table 3).

Anti-platelet agents
Aspirin (ASA) has been widely used for primary and secondary pre-
vention of CVDs in high-risk patients. One of the main concerns for
IBD patients is the increased risk for colorectal malignancies. Aspirin
has been shown to reduce the risk of colorectal adenoma and cancer.
On the other hand, ASA is known to induce esophagitis, peptic
ulcers, and gastrointestinal bleeding. Aspirin use was reported to in-
crease the risk of developing CD, but not UC.40 In contrast, other
studies showed that aspirin use was not associated with an increased
incidence of IBD or IBD flare.48 Considering an increased risk for
thromboembolic events in IBD patients, the benefits of using low-
dose aspirin (i.e. its cardiovascular benefits and protective effect on
colorectal cancer) might outweigh its risks (i.e. its dose-related

gastrointestinal complications) and potential impact on increased risk
of CD. Current data suggest that it might be beneficial to use low-
dose aspirin for primary and secondary prevention in IBD patients,
but further data are needed.

Ridogrel is a combined thromboxane synthase inhibitor and recep-
tor antagonist, which has been used for the prevention of systemic
thromboembolism and as an adjunctive agent for thrombolytic ther-
apy in MI. A clinical study in patients with active left-sided UC showed
that ridogrel enemas could reduce mucosal thromboxane B2 con-
centration; however, it did not appear to improve disease progres-
sion.41 In contrast, small clinical trials suggest that oral ridogrel might
not have therapeutic benefit on inducing clinical remission of IBD
compared to placebo.49

Heparin
Heparin has anticoagulant and anti-inflammatory properties, and
thus, could be beneficial for IBD patients. A meta-analysis in patients
with UC suggested that high-dose low-molecular-weight heparin
(LMWH) administered via enemas was beneficial over placebo as
assessed by clinical remission and endoscopic examination.42 In 2014,
the Canadian Association of Gastroenterology published a consensus
statement on risk, prevention and treatment of VTE in IBD patients,
and recommended anticoagulant thromboprophylaxis for IBD
patients hospitalized with IBD flares without active bleeding. Thus,
LMWH may be beneficial for IBD patients by reducing the risk of
VTE and attenuating IBD progression if no bleeding risk.

Statins
Statins are known to have potent anti-inflammatory effects and to re-
duce the risk of cardiovascular morbidity and mortality. Studies have
suggested that atorvastatin therapy could reduce inflammation (as
measured by plasma cytokines and faecal calprotectin) in patients
with CD.43 A study with 1986 statin-treated and 9871 control sub-
jects showed that statin use was associated with a significant reduc-
tion in the use of oral steroids in IBD patients.44 Another large study
with 11 001 subjects showed that statin use was associated with a sig-
nificantly reduced risk of colorectal cancer in IBD patients.45 A case–
control study with 9617 patients and 46 665 controls demonstrated
that any statin exposure was associated with a significantly reduced
risk of IBD, CD, and UC.46 Clearly, statins appear safe and beneficial
as adjunctive therapies in IBD.

Conclusions

Inflammatory bowel disease is a systemic inflammatory disease and is
associated with increased risk for CVDs especially in women and
young adults, including CAD, stroke, thromboembolic diseases, and
arrhythmias. The potential mechanisms for increased risk for CVDs
in IBD patients include increased levels of inflammatory cytokines
and oxidative stress, hypercoagulability, decreased circulating EPCs,
endothelial dysfunction, and possible interruption of gut microbiota.
Compared to 5-ASA and corticosteroids, anti-TNF-a therapy in IBD
patients is consistently associated with decreased cardiovascular
events. Although IBD does not appear to exacerbate the traditional
risk factors for CVDs, aggressive risk stratifications are important for
primary and secondary prevention of CVDs for IBD patients.

IBD and CVDs: a concise review 7
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.
Low-dose aspirin and statins appear to be beneficial for IBD patients
if there are no contraindications. Low-molecular-weight heparin is
recommended for IBD patients who are hospitalized with IBD flares
without risk of major bleeding. Considering the gastrointestinal and
EIMs in IBD patients, a multidisciplinary team approach including car-
diology should be considered for IBD management.
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