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Coeliac and cardiovascular disease: a possible relationship between two
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Abstract

Coeliac disease (CD) is an autoimmune condition with a high
prevalence among general population and multisystemic involve-
ment: a more complex scene than a merely gastrointestinal dis-
ease. Therefore, an early diagnosis and treatment with a gluten-
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free diet is mainly important to reduce mortality and comorbidi-
ties. Together with autoimmune diseases (as Hashimoto thyroidi-
tis, insulin-dependent diabetes mellitus, autoimmune liver disease
and connective tissue diseases), also an accelerated progression of
atherosclerosis and a higher prevalence of heart disease have been
reported in coeliacs. In the present paper we tried to collect from
literature the emergent data on the probable relationship between
coeliac and cardiovascular disease, focusing on pathophysiologi-
cal bases of vascular injury. Data and opinions on the development
of cardiovascular risk in patients with CD are conflicting.
However, the major evidence supports the theory of an increased
cardiovascular risk in CD, due to many mechanisms of myocardial
injury, such as chronic malabsorption, abnormalities of intestinal
permeability, and direct immune response against self-proteins.
The conclusions that come from these data suggest the utility of a
careful cardiovascular follow up in coeliac patients.

Introduction

Celiac disease is a disease due to a genetically determined
gluten intolerance, with a prevalence of 1% in the general popula-
tion, and much higher (8-20%) in the high-risk population (first
degree relatives of celiac patients and patients with autoimmune
diseases) [1,2].

Given the increase in frequency of atypical clinical presenta-
tions, celiac disease is now considered a multisystem disease, the
diagnosis of which can involve any branch of medicine. The
importance of an early diagnosis lies in the significant reduction
of morbidity and mortality with a gluten-free diet. In general, the
traditional clinical manifestation includes gastrointestinal distur-
bances, such as chronic diarrhoea, abdominal distension and pain,
and sometimes malabsorption [3]. However, gastrointestinal
symptoms may be absent or less pronounced in the most common
so-called atypical presentations of the disease, in which systemic
and/or specific extra-intestinal manifestations of organ damage
prevail, such as anaemia, osteoporosis, short stature, infertility,
neurological and cardiological problems and associated immune-
mediated pathologies [2].

In celiac disease, regular ingestion of wheat, rye and barley
induces inflammation mediated by T cells in the intestine, and an
autoimmune response to self-proteins, especially to type 2 transg-
lutaminases, with the production of anti-transglutaminase antibod-
ies (anti-tTG) [4].

Chicco et al. have shown that a simple test to detect anti-tTG
IgA antibodies can be used reliably for a rapid diagnosis of celiac
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disease in a cardiology setting [5]. The mechanisms by which the
altered immune response is not limited to the gastrointestinal sys-
tem, but can involve different organs, are still to be clarified. What
is certain is that many autoimmune diseases have been associated
with celiac disease. In fact, Hashimoto’s thyroiditis, insulin-depen-
dent diabetes mellitus, autoimmune hepatitis and connective tissue
diseases were all found more frequently in celiac patients than in
the general population (Figure 1) [6].

Celiac disease and cardiovascular disease

Cardiac involvement, both idiopathic and of immunological
origin, has also recently been associated with celiac disease.
Accelerated progression of atherosclerotic plaque was observed in
patients with immunological diseases [7,8]. In the literature there
are conflicting opinions regarding the cardiovascular risk associat-
ed with celiac disease, and the association between the two condi-
tions has not been definitively established. In some reports, the
finding of celiac disease in patients with dilated cardiomyopathy
was not clearly attributed to cause-and-effect relationships or to
common pathogenetic mechanisms [9,10].

The mechanisms hypothesized as possible responsible for
cardiac damage in celiac patients could be many: among them, in
the first place, chronic malabsorption can determine the develop-
ment of cardiomyopathy secondary to nutritional deficiencies;
furthermore, intestinal permeability abnormalities can lead to
increased systemic absorption of various luminal antigens or
infectious agents that could cause myocardial damage through
immune-mediated mechanisms [11]; finally, myocardial damage
may be secondary to an immune response directed against an
antigen that is present both in the myocardium and in the small
intestine [8-12].

Systemic inflammation and heart failure
with preserved ejection fraction

The pathophysiological mechanisms underlying heart failure
with preserved ejection fraction (HFpEF) have yet to be fully
understood; nevertheless, many hypotheses have been formulated.
the inflammatory system certainly plays a leading role, in fact the
presence of endothelial dysfunction and increased oxidative stress
has been shown in patients with HFpEF. It is still unclear whether
increased inflammatory activity may be a cause or a consequence
of this disease.

The presence of endothelial dysfunction has been demonstrat-
ed in many pathologies characterized by a high inflammatory com-
ponent (a characteristic common to coeliac disease); particularly in
patients with Crohn’s disease, COPD, lupus and psoriasis [13-18].

Dilatated cardiomyopathy

Curione et al. in a recent systematic review studied patients
with dilated cardiomyopathy, showing a higher prevalence of celi-
ac disease compared to the general population. In the follow-up of
this subgroup of patients, an improvement in cardiac performance
was also reported after the introduction of the gluten-free diet [8].
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Chicco et al. selected three patients positive for anti-tTG or
antiendomysium antibodies in a study of 104 patients with dilated
cardiomyopathy; all had reduced left ventricular systolic function.
Over the next 16 months of follow-up under gluten-free diet: six
months after diagnosis, the patient with dilated cardiomyopathy
and the worst ejection fraction (20%) underwent heart transplanta-
tion; the other two patients showed an improvement in systolic
function (from 38% to 47% and from 46% to 60%, respectively).
The repetitive ventricular arrhythmias of one of the two patients
were also no longer recorded on Holter ECG controls. The gluten-
free diet also improved anaemia and subjective fatigue [5].

Makhdoom and Randall recently presented the case of a
patient with idiopathic dilated cardiomyopathy associated with
celiac disease, who had a dramatic improvement in heart function
after the introduction of the gluten-free diet and the disappearance
of antiendomysium antibodies. In support of the relationship
between the two conditions, in this patient the accidental ingestion
of gluten was followed by the immediate decay of cardiac func-
tion. This observation therefore suggests a critical role of the
gluten-free diet in improving systolic function in patients with
idiopathic dilated cardiomyopathy [19].

Ischemic heart disease

Even around ischemic heart disease, the data in the literature
are conflicting: numerous studies have reported a statistically sig-
nificant increase in the risk of ischemic heart disease (IHD) in celi-
ac patients, although two British studies have suggested a slight
reduction in risk or a not significant association [20,21]. The
increased risk of ischemic heart disease in the celiac patient cannot
be explained by traditional cardiovascular risk factors: celiac
patients generally have a lower body mass index (BMI) than the
general population, and are less often affected by arterial hyperten-
sion. Furthermore, one study found that they were less likely to be
heavy smokers [22-24].

Emilsson et al. have suggested that systemic inflammation

diabetes mellitus
type 1

— thyroiditis
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Figure 1. Frequent comorbidities in coeliac disease.
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could be part of the mechanisms underlying the increased risk of
ischemic heart disease. In their study of patients with myocardial
infarction, C-reactive protein (CRP) tended to be higher (12%) in
the celiac subgroup compared to controls, although the difference
was not statistically significant [25].

Table 1 shows some studies on the association between celiac
disease and cardiovascular disease. It also appears that celiac dis-
ease is associated with some of the most relevant cardiovascular
risk factors, such as an altered lipid profile and an increased plas-
ma level of homocysteine, the latter probably because of a vitamin
deficiency. Fortunately, gluten deprivation appears to benefit the
lipid profile by increasing plasma HDL levels in celiac patients
[26,27]. De Marchi et al. in a study on patients with celiac disease
and with a secondary increase in HDL-C concentrations in plasma,
confirmed the beneficial effects of a gluten-free diet on the lipid
profile [28].

Celiac disease atherosclerosis and cardiovascular
damage

The increase in the median-intimal thickness (IMT) is an initial
sign of atherosclerotic damage, which is associated with a series of
cardiovascular risk factors such as diabetes, arterial hypertension,
dyslipidaemia and autoimmune diseases [29]. The enhancement of
the immune and inflammatory cascade are conditions related to
endothelial damage, as well as causes of over-expression of cell
adhesion molecules and production of reactive oxygen species.
The cytokines, produced by inflammation, are involved in plaque
formation and vascular damage; cytokine-mediated mechanisms
are involved in both autoimmune disorders and cardiovascular
damage. These conditions cause changes in the mid-intimal struc-
ture through an increase in collagen synthesis, cell population and
lipid deposition.

The endothelium modifies its functions by depressing the syn-
thesis of nitric oxide and/or increasing its demolition, with conse-
quent reduction of the vasodilating capacity [30]. Figure 2
schematically represents the pathophysiology of vascular damage
associated with celiac disease.

De Marchi et al. showed how the IMT is significantly
increased in celiac patients, compared to healthy controls. The nor-
malization of the mucosa of the small intestine following a gluten-
free diet is associated with a return to normal of this parameter of
early atherosclerosis. A reduced inflammatory response in celiac
subjects following a gluten-free diet is also confirmed by the duo-
denal histology and by a significant decrease in the levels of C
reactive protein (CRP) [28]. Based on the theory of the inflamma-
tory genesis of atherosclerosis in immunological disorders [31], it
could be hypothesized that this reduction in the inflammatory
response may have beneficial effects on early atherosclerotic
lesions in celiac disease.

Gliadina-tGT
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inflammation

Intima vessel
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Reduction in
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[ GEE Lipid

damage sedimentation

Figure 2. Pathophysiology of vascular damage associated with
coeliac disease.

Table 1. Characteristics of studies regarding coeliac disease and dilated cardiomyopathy.

Chicco et al,, 2010 [5]
Vizzardi et al., 2008 [9]

Case control
Case control

104 patients with DCM + 101 controls
350 patients with DCM

DCM (higher incidence in coeliacs)

DCM (similar incidence in coeliacs
and general population)

Case control

Not et al., 2003 [10]

230 patients with DCM, 2000 controls

DCM (higher incidence in coeliacs)

Curione et al., 2002 [8] Case report 3 patients with DCM DCM (improvement in echocardiographic
parameters aft glute free diet)
Makhdoom et al., 2000 [19] Case report 1 patient DCM

Ludvigsson et al., 2011 [21] Cohort study 28,190 + 12,598 (low grade disease) DCM (higher mortality because

+ 3658 (latent coeliac disease) of IHD in coeliacs)
West et al., 2004 [22] Case control 3790 coeliac patients + 17,925 controls Cardiovascular mortality
Whorwell et al., 1976 [23] - - [HD (less mortality in coeliacs)
De Marchi et al., 2013 [28] Cohort study 20 coeliac patients Atherosclerosis (early in coeliacs)
Emilsson et al., 2012 [43] Cohort study 29,000 patients DCM (higher incidence in coeliacs)
Lebwohl et al., 2017 [44] Cohort study 64,714 women + 45,303 men IHD (non-associated with gluten free diet)

without coeliac disease
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Diagnostic tools

From the diagnostic point of view, the early damage of cardiac
function should be sought in patients with coeliac disease both for
the purposes of clinical research and the confirmation of a relation-
ship between the two pathologies and for a more effective thera-
peutic impact.

To this aim, an important technique to obtain evidence of sub-
clinical damage of the ventricular function in patients with celiac
disease and therefore to be able to undertake therapy early, could
be the tissue doppler echocardiography (TDE). Polat et al. have
shown that through traditional ultrasound and TDE, screening
could be performed to search for early alterations in left ventricular
function in patients with celiac disease. In the study there was a
negative correlation between the AEA values and the mitral S
wave (Sm) value at the TDE of all patients included in the study
(rn =-0.633; p<0.001) [32].

Thus, TDE could contribute to early and correct identification of
cardiac changes in patients with celiac disease. Furthermore, TDE
appears normal in those patients with negative AEA, while signifi-
cant disturbances of cardiac contractility are evident with the same
method in patients with positive AEA. The evaluation of the systolic
velocity peak of the mitral ring with TDE allows to estimate the sys-
tolic function of the left ventricle, like the parameters of the B-Mode
or M-Mode echo, obtaining information that determines an estimate
of the overall left ventricular systolic function [33,34].

Final evaluations

Patients with celiac disease have an increased risk of death,
infectious disease and fractures [20,35]. Although death from CV
causes is the most frequent in these patients, data regarding the cor-
relation with ischemic heart disease are contradictory. Most, but
not all studies have shown an increased incidence of IHD, death
from IHD, or other cardiovascular diseases. Two studies conducted
in Scandinavian countries have shown a significant increase in
mortality secondary to cardiovascular diseases in celiac patients
when compared to the general population [30,36]. Confirming this
data, Peters et al. found that cardiovascular disease was the single
most important cause of mortality, accounting for approximately
40% of all causes of death in coeliacs [37]. Data from a Scottish
community-based cohort study demonstrate that composite cardio-
vascular risk appears to be increased in celiac disease with an
increase of up to 2.5 [38]. In contrast to this evidence, a British
population study revealed a different scenario: Whorwell et al.
found that celiac disease patients had a 40% reduction in the devel-
opment of life-threatening ischemic cardiovascular disease [23]. A
recent study that evaluated 3,790 adult celiac patients from the
General Practice Research Database of Nottingham (UK) did not
demonstrate any significant increase in mortality from cardiovas-
cular diseases, showing on the contrary a trend towards a reduced
prevalence of ischemic heart disease in turn related to a minor
prevalence of risk factors in this population. The authors think that
the effect of a gluten-free diet can sometimes worsen the cardio-
vascular risk profile and therefore its impact in coeliac patients
should be evaluated [22]. Finally, Heikkild et al. found no clear
evidence that undiagnosed celiac disease could have a marked
incidence of coronary artery disease or heart disease [36]. The role
and the prevalence of risk factors for atherosclerotic diseases in
patients with celiac disease is not easily interpreted. While it is true
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that some reports highlight an improvement in the lipid profile fol-
lowing a gluten-free diet, other evidence points out that patients
who follow this diet often do not take an adequate and balanced
intake of fats, carbohydrates and fibres and this condition can con-
tribute to the development of atherosclerosis. On the other hand, it
is also possible that celiac disease, especially if not treated, can
induce malabsorption of nutrients in the small intestine and conse-
quently low concentrations of cholesterol, so as to reduce the risk
of cardiovascular events [39-41]. In fact, some studies show that
celiac patients smoke less and have a lower body mass index and
lower cholesterol levels, but their blood pressure and CRP levels
are similar to non-coeliac patients [23,25,37,42].

Ludvigsson et al. found an association between CD and IHD,
confirming a possible association between inflammatory/autoim-
mune diseases and IHD [21]. In consideration of the fact that car-
diovascular diseases are the most common cause of death in
patients with chronic inflammatory diseases, this finding may have
important implications in patients with CD. In fact, gluten acts as
a trigger for inflammation and intestinal damage in patients with
CD. It is suggestive that tissue transglutaminase (tTG), which is
the main autoantigen in celiac disease, promotes angiogenesis, and
that, on the contrary, anti-tTG antibodies, present in celiac patients,
can inhibit it. This aspect could also be considered in the mecha-
nisms of cardiovascular damage. However, the association
between celiac disease and coronary heart disease remains contro-
versial, although the evidence seems to suggest a reduction in risk
after a period of gluten-free diet. Celiac patients who suffer from
myocardial infarction very often do not have the classic cardiovas-
cular risk factors [20,21], such as dyslipidaemia and smoking, rein-
forcing the hypothesis that the pro-inflammatory effect exerted by
gluten is an independent risk factor. In recent years there has been
a tendency in the population to follow low or gluten-free diets [25].

Although the evidence that gluten plays a role in the develop-
ment of cardiovascular disease is still limited, the adoption of the
gluten-free diet by patients without celiac disease has progressively
led to the idea that gluten can have a deleterious effect. on health
even in the absence of a sensitivity to gluten. The rationale for this
concept is based on the high glycaemic index of foods that contain
gluten, which may in fact be related to cardiovascular risk.
Inflammation could also play a role in the pathogenesis of idiopathic
dilated heart disease. Emilsson ef al. found a moderate but not sta-
tistically significant increase in the risk of developing idiopathic
dilated cardiomyopathy in patients with celiac disease; their results
suggest that the two diseases may have the same aetiology or that
inflammation in a patient who has not yet been diagnosed with celiac
disease may act as a trigger for dilated cardiomyopathy [43].
However, it should be noted that Lebwohl ef al. noted an inverse
relationship between gluten intake and coronary heart disease when
the intake is given by refined wheat in non-celiac adults [44].

Conclusions

Ultimately there are contradictory results and conflicting inter-
pretations on the prevalence of CV risk factors over theirs
etiopathogenetic mechanisms and CV events in celiac patients:
these discrepancies could probably be attributed at least in part to
the difference in the design of the studies, the different method of
data collection and the frequent low number of samples analysed.
It would be advisable to design studies with adequate numbers and
follow-ups to try to definitively clarify these relationships.
Although the role of celiac disease as a cardiovascular risk factor
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still includes many aspects to be clarified, several possible patho-
physiological pathways of celiac disease-induced vascular damage
have been highlighted. In the current state of knowledge, celiac
patients, as potentially chronically exposed to this damage, should
be followed up with cardiological follow-up both as regards expo-
sure to risk factors and as regards early organ damage through
methods. of simple approach such as echocardiography.
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