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Abstract
Increasing evidence of a link between inflammatory 
bowel disease (IBD) and adverse cardiovascular 
events has emerged during the last decade. In 2014, 
an important number of meta-analyses and cohort 
studies clarified the subtle dangerous liaisons  between 
gut inflammation and cardiovascular pathology. The 
evidence suggests that patients with IBD have a 
significantly increased risk of myocardial infarction, 
stroke, and cardiovascular mortality, especially during 
periods of IBD activity. Some populations (e.g. , women, 
young patients) may have an even greater risk. 
Current effective treatment of IBD is aimed at disease 
remission and seems to reduce cardiovascular risk in 
these patients. A beneficial effect was demonstrated 
for salicylates, but not for steroids or azathioprine. 
tumor necrosis factor-α antagonists, which are highly 
effective in the reduction of inflammation and in the 
restoration of the digestive mucosa, lead to conflicting 
cardiovascular effects, as they seem to reduce the 
risk for ischemic heart disease but increase the rate of 
cerebrovascular events. Future supplemental treatment 
strategies that may reduce the atherothrombotic risk 
during periods of IBD activity should be explored.
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Core tip: New evidence from an important number 
of meta-analyses and cohort studies suggests that 
patients with inflammatory bowel disease (IBD) have 
a significantly increased risk of myocardial infarction, 
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stroke, and cardiovascular mortality especially during 
periods of active disease and particularly in some high-
risk populations, such as women and younger patients. 
The current treatment paradigm, which is aimed at 
deep, sustained remission, might reduce cardiovascular 
risk in patients with IBD. Treatment strategies such as 
the supplemental administration of statins to reduce 
the atherothrombotic risk should be further explored.
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Inflammatory bowel disease (IBD) comprises two 
types of chronic intestinal disorders: Crohn’s disease 
(CD) and ulcerative colitis (UC).

Increasing evidence of a link between inflammatory 
bowel disease and adverse cardiovascular events has 
emerged during the last decade. The association of 
IBD with an increased risk of venous thromboembolic 
disease is now clearly recognized and has been 
confirmed by many studies[1].

However, considerable heterogeneity was observed 
in the current study in regards to how IBD modifies 
the risk of arterial thromboembolic events, including 
cerebrovascular accidents (CVA), ischemic heart 
disease (IHD), and myocardial infarction (MI). The 
relationship of inflammatory bowel disease to heart 
failure (HF) is also uncertain. Two registry-based 
studies of approximately 17000 and 25000 patients 
with IBD, respectively, reported that the risk of MI 
in IBD patients was comparable to matched control 
subjects without IBD[2,3]. In addition, in a meta-analysis 
of 11 studies with a total of almost 14000 patients, no 
increase in cardiovascular mortality was observed in 
the IBD group compared with the control group[4].

In 2014, an important number of meta-analyses 
and cohort studies clarified these subtle dangerous 
liaisons between gut inflammation and cardiovascular 
pathology.

A meta-analysis of publications in MEDLINE, the 
Cochrane Library, EMBASE as well as of international 
conference abstracts was conducted. It included all 
controlled observational studies that evaluated the 
incidence of venous and/or arterial thromboembolic 
events and cardiovascular mortality in adult patients 
with IBD. This analysis included 33 studies that 
enrolled 207814 IBD patients and 5774898 controls. 
The risk of thromboembolic events was increased 
in patients with IBD, which was mainly due to an 
increased risk of venous thromboembolism (VTE). 
No increased risk of arterial thromboembolism or 
cardiovascular mortality in patients with IBD was 

observed, but an increased risk for both ischemic heart 
disease and mesenteric ischemia was observed[5].

The exact etiology of the higher occurrence of 
thromboembolic events is not yet completely under
stood, although it seems that multiple acquired and 
inherited factors may be involved. In patients with 
IBD, a persistent latent activation of hemostasis 
exists in cases of both active and inactive disease and 
is implicated in thrombotic diathesis. The detailed 
mechanisms of this process were recently and ex
tensively presented in a comprehensive review. The 
mechanisms include the following: elevated levels 
of coagulation factors and products of thrombin 
and fibrin formation, increased markers of acquired 
vascular endothelial deficiencies, dysfunction of natural 
anticoagulants, defects in the fibrinolytic system 
and an elevated number of circulating platelets with 
increased platelet activation and an increased tendency 
for platelet aggregation[1].

In a recent cohort study that included 1708 patients 
(648 with CD, 1060 with UC) who were followed for 
35 years, the risk of venous thromboembolism was 
1.03 per 1000 patients-year. The cumulative risk of 
VTE 15 years after the diagnosis was 1.5%, which 
was similar for both CD and UC, and was significantly 
higher in males. The risk of VTE in patients with UC 
was associated with extensive location of the disease 
(OR = 3.25, 95%CI: 1.13-9.35), the presence of 
a fulminant episode during the disease course (OR 
= 4.15, 95%CI: 1.28-13.5), smoking (OR = 3.46, 
95%CI: 1.14-10.5) and the need for steroids (OR = 
2.97, 95%CI: 0.99-8.92). Similarly, in regards to CD, 
all but one patient with VTE were smokers[6].

In a recent study on global assays of coagulation 
and factor assays (procoagulant factor Ⅷ, von 
Willebrand factor), the authors demonstrated that 
acute severe colitis is a hypercoagulable disease state. 
Although this hypercoagulable profile improves over 
time, it is still present up to 8-12 wk after hospital 
admission compared with control patients with quie
scent, extensive UC[7].

Another systematic review and meta-analysis 
included cohort and case-control studies that reported 
incident cases of CVA and/or IHD in patients with IBD 
and compared them with a non-IBD control population 
(or they were compared with a standardized 
population). The presence of IBD was associated with 
a modest increase in the risk of CVA, especially among 
women and in young patients (< 40-50 years old). 
IBD was also associated with a 19% increase in the 
risk of IHD, also primarily in women. In this study, 
no association was observed between IBD and an 
increased risk of peripheral arterial thromboembolic 
events[8].

Very important data have resulted from a series 
of nationwide Danish population-based cohort studies 
that were recently published. 

In a cohort of 20795 patients with new-onset 
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IBD and a mean age of 40 years who were matched 
according to age and sex with 199978 controls, 
patients with IBD had an overall increased risk of MI, 
stroke, and cardiovascular death. During flares and 
persistent IBD activity the rate ratios of MI, stroke, and 
cardiovascular death were significantly increased[9].

The same Danish team showed that IBD is asso
ciated with an increased risk of hospitalization for HF 
and that this risk was strongly correlated with periods 
of active disease[10].

 The effect of active IBD on major adverse car
diovascular outcomes after MI was studied in 86790 
Danish patients with a first-time MI between 2002 and 
2011. IBD was associated with hazard ratios of 1.21 
(95%CI: 0.99-1.49) for recurrent MI, 1.14 (95%CI: 
1.01-1.28) for all-cause mortality, and 1.17 (95%CI: 
1.03-1.34) for the composite end point. Compared 
with the non-IBD group, IBD flares in particular were 
associated with increased risks of recurrent MI and 
all-cause mortality, whereas no increased risk was 
identified during remission[11].

The correlation between IBD and coronary artery 
disease (CAD) was already confirmed in a smaller 
study, where IBD patients tended to have CAD at a 
younger age compared with patients without IBD; in 
addition, they were less likely to be active smokers and 
had a lower body mass index. However, in this study, 
the post-PCI outcome in patients with IBD and CAD 
was similar to that in controls with CAD but without 
concurrent IBD[12].

Only a few studies have addressed the impact 
of the use of anti-inflammatory drugs for the mana
gement of cardiovascular risk in patients with IBD 
(Table 1).

One small longitudinal study included 14 patients 

with IBD who were treated with salicylates alone, 
11 subjects who were treated with steroids and 
azathioprine, 7 subjects who were treated with anti-
tumor necrosis factor (TNF)-α, and 30 matched 
controls. The effect of therapy on pulse wave velocity 
(PWV) was measured at baseline and at 3.4 ± 0.5 
years later. In an adjusted model, carotid-femoral PWV 
increased significantly at follow-up in subjects with 
IBD who were treated with salicylates, but not in those 
who were treated with steroids and azathioprine or 
with anti TNF-α[13].

TNF-α antagonists have increasingly been used 
in the treatment of IBD, and they are highly effective 
in the reduction of the inflammatory burden and in 
mucosal healing in some patients. However, data on 
the potential impact of this anti-inflammatory effect on 
the risk of cardiovascular diseases (CVD) in the setting 
of IBD remain limited. Important evidence in regards to 
the role of anti TNF-α also comes from Denmark. With 
the same design of a nationwide, population-based 
cohort study, the authors addressed the risk of CVD, 
which was subdivided into ischemic heart disease (IHD) 
and cerebrovascular accidents (CVA), among patients 
with IBD who were followed for up to 11 years after 
exposure to TNF-α antagonists. The cohort consisted 
of 50756 patients with IBD, of whom 3109 had been 
exposed to TNF-α antagonists during 1999-2010. 
Thirty-one patients who were treated with TNF-α 
antagonists and 2641 patients who were not treated 
with TNF-α antagonists developed IHD. This yielded an 
adjusted HR of 0.85 (95%CI: 0.59-1.24), whereas the 
risk of CVA associated with TNF-α antagonists was 1.42 
(95%CI: 0.82-2.45). These suggest a protective effect 
of TNF-α antagonists on IHD, but at the same time, 
the use of TNF-α antagonists might be a risk factor for 

Study Results

MEDLINE, Cochrane Library, EMBASE meta-
analysis; 33 studies enrolling 207814 IBD patients 
and 5774898 controls[5]

Increased risk of venous thromboembolism
Increased risk of both ischemic heart disease and mesenteric ischemia

No increased risk of arterial thromboembolism
No increased cardiovascular mortality

Cohort study, 1708 patients (648 Crohn’s disease, 
1060 ulcerative colitis), 35 yr follow-up[6]

A cumulative risk of venous thromboembolism after 15 yr after the diagnosis of 1.5% similar for 
both CD and UC

Systematic review and meta-analysis Modest increase in the risk of CVA, especially among women and in young patients (< 40-50 yr old)
9 studies 2424 CVA events in 5 studies and 6478 
IHD events 6 studies[8]

19% increase in the risk of IHD, primarily in women also
No increased risk of peripheral arterial thromboembolic events

Cohort study, 20795 new onset IBD patients 
matched with 199978 controls[9]

Overall increased risk of MI, stroke, and cardiovascular death
Increased risk during flares

Nation wide cohort study, 5436647 subjects without 
IBD or HF; follow up 11.8 yr
23681 IBD patients developed IBD follow up 6.4 yr

37% increased risk of hospitalization for HF in IBD
Increased risk during flares

86790 Danish patients with first-time MI[11] Increased risk of recurrent MI and for all-cause mortality especially during flares
Historical cohort study 2004-2010[12]

Interventional catheterization database
IBD patients had CAD at a younger age as compared with non-IBD patients

131 IBD patients and 524 matched controls IBD patients less likely to be active smokers and had a lower body mass index. No difference in 
post-PCI outcome in patients with IBD vs non-IBD controls with CAD

CD: Crohn’s disease; UC: Ulcerative colitis; IBD: Inflammatory bowel disease; CVA: Cerebrovascular accidents; IHD: Ischemic heart disease; HF: Heart 
failure; MI: Myocardial infarction; CAD: Coronary artery disease; PCI: Percutaneous intervention.
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CVA, although none of the values reached statistical 
significance. Therefore, further studies are necessary 
to clarify this issue[14].

The anti-inflammatory capacity of HMG-CoA-
reductase inhibitors was evaluated in patients with IBD 
in a large retrospective study, which revealed an 18% 
reduction in the initiation of oral steroid use in patients 
with IBD (HR = 0.82; 95%CI: 0.71-0.94), and an 
even greater reduction in patients with UC (HR = 0.75; 
95%CI: 0.62-0.91). The beneficial effect of statins in 
patients with IBD and whether this effect is linked to 
their potential to decrease the risk of atherosclerosis 
and inflammation requires clarification in further 
studies[15].

These studies add considerable evidence to the 
existing literature as they confirm the substantial 
negative impact that IBD may have on cardiovascular 
outcomes. However, some variables lack statistical 
significance in the three studies, and thus we need 
further evidence regarding the use of steroids, the risk 
of VTE, IBD, and recurrent MI as well as exposure to 
anti TNF-α and CVA[6,11,14].

However, have these recent studies changed our 
treatment paradigm or do they confirm that we are 
on the correct path? Currently, our goal is to progress 
beyond deep sustained remission.

The location, extension, activity, and severity of 
the inflammatory lesions and the potential existence 
of complications must be carefully evaluated in all 
patients at the time of diagnosis and throughout 
the course of the disease. This allows the selection 
of a targeted therapeutic strategy in a particular 
patient, and has important prognostic implications. 
An approach that uses endoscopic healing and tight 
control of inflammation based on the monitoring 
of symptoms and biomarkers is proposed. The 
observation of inflammatory activity is actively utilized 
throughout the disease course to optimize mana
gement. Certain high-risk populations (e.g., those with 
active disease, women, and young patients) should be 

counseled routinely on the modification of aggressive 
risk factors and adherence to the treatment guidelines.

CONCLUSION
New evidence suggests that patients with IBD have 
a significantly increased risk of MI, stroke, and 
cardiovascular mortality especially during periods of 
IBD activity. Some populations (e.g., women, young 
patients) may have an increased cardiovascular risk. 
Effective treatment of IBD that is aimed at disease 
remission may also reduce the cardiovascular risk 
in these patients. Treatment strategies, such as 
supplemental statin administration during periods of 
IBD activity, for the reduction of atherothrombotic risk 
should be further explored (Table 2).
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