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Abstract

The presence of Cardio Vascular Disease (CVD) impacts negatively on expectation and quality of life of the population, being one of the main
causes of disability. Many of those who become cardiovascular patients throughout their life could have had different evolution if preventive
attitudes were taken. Since 50’s decade, Framingham studies have shown the importance of predetermining factors for CVD occurrence. The
classical CVD risk factors such as diabetes, metabolic syndrome, dyslipidemia, hypertension, smoking and family history are well established as
predictors of cardiovascular events.

The presence of Cardio Vascular Disease (CVD) impacts negatively on expectation and quality of life of the population, being one of the main
causes of disability. Many of those who become cardiovascular patients throughout their life could have had different evolution if preventive
attitudes were taken. Since 50’s decade, Framingham studies have shown the importance of predetermining factors for CVD occurrence. The
classical CVD risk factors such as diabetes, metabolic syndrome, dyslipidemia, hypertension, smoking and family history are well established as
predictors of cardiovascular events.

However, in certain clinical conditions, traditional risk factors seem not to fully explain the incidence of CVD. Coronary artery disease and early
atherosclerosis in young women with Systemic Lupus Erythematosus (SLE) are one of the best examples of how chronic inflammatory diseases can
affect individuals who are normally poorly exposed to traditional risk factors. Even with the plurality of extra-articular manifestations of
rheumatologic diseases, such as pulmonary hypertension and SLE encephalopathy, uveitis in spondyloarthritis, or as Achalasia in scleroderma,

attention is being paid to the frequent cardiovascular system involvement in these patients, especially in the vascular territory [1].
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Inflammation and Cardiovascular Lesion

The involvement of the cardiovascular system in patients with
Autoimmune systemic Inflammatory Disease (AID) is not limited to
the arterial territory. Pericarditis, myocarditis, systolic or diastolic
ventricular dysfunction, valvulopathies, aortic ectasia and pulmonary
hypertension [2] are some of examples of cardiovascular extention
involvement, and are not exclusively related to the presence of
traditional risk factors. Gabriel, S.E. in 2010 [3] for example, has
shown that traditional risk factors explain 80% of cases of heart failure
in people without rheumatoid arthritis (RA), but in people with RA
they would be related to only 40% of cases of heart failure.

The correlation between classic autoimmune diseases (rheumatoid
arthritis, lupus and vasculitis) and CVD is well described in the
literature. As raised by Van Doornum, McCool and Wicks in 2002, in
RA, for example, there is a reduction of up to three times in survival,
with ischemic heart disease being the leading cause of death [4].
Moreover, the risk of acute myocardial infarction in these patients is
about two times higher than in the general population, and the
prognosis after the event tends to be worse [5]. The meta-analysis of
Avina-Zubieta et al. [6] with observational studies conducted between
1970 and 2005 gathered close to 112,000 patients with RA and found
a 50% higher risk mortality in the RA group when compared to the
control group. Schieir et al., in a meta-analysis involving the five
major arthritis (rheumatoid arthritis (RA), psoriatic arthritis (PsA),
ankylosing spondylitis (AS), gout or osteoarthritis) found a 50%
greater risk of infarction when adjusted only for sex and age. Even
adjusted for one of the traditional risk factors, the higher risk of
infarction (30%) shows that traditional risk factors only partially
explain the greater chance of infarction in this population [7].
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The characteristic exacerbated inflammatory process in autoimmune
diseases, is intimately related to vascular lesions that contribute to the
physiopathological process of several CVDs, which can be attended with
vasculitis or accelerated atherosclerosis [8]. Atherosclerosis is already
recognized as a consequence of the local or systemic endothelial
inflammatory process, in which endothelial dysfunction, atherosclerotic
plaque formation or even thrombosis begins in the expression of receptors
in the endothelium, adhesion and infiltration of leukocytes and platelets
[9]. Thus, accelerated atherosclerosis may be the main explanation for the
high cardiovascular morbidity and mortality percentages in these patients
[10].

The presence and persistence of inflammation should be seen as a key
component for the occurrence of cardiovascular impairment and can be
evaluated by several means, some of which are more strongly related to
CVD. The C-reactive protein (CRP) is one of the most studied assessment
risk factors. Its persistently increased levels constitute an independent risk
factor for cardiovascular events, [11]. The late predictive value of CRP for
cardiovascular events is also described in the literature, as verified in the
GUSTO study [12], in which the authors showed a higher risk of mortality
after 30 days of acute coronary event in patients with elevated CRP. The
recent publication of the study CANTOS-Canakinumab Anti-
inflammatory Thrombosis Outcomes Study [13] finally provided a proof
of how the activity in the inflammatory factor is relevant to the prevention
of CVD. In this double-blind randomized and controlled placebo study, in
which 10061 patients after acute myocardial infarction (AMI) who
persisted with elevated CRP (> 2mg) were treated with anti-IL1
monoclonal antibody, there was a 15% reduction in primary events (AMI,
stroke or cardiovascular death).
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Even in individuals in primary prevention, CRP can be used to re-
stratify the risk as shown by Ridcker and collaborators in the
validation of the Reynolds score [14]. Persistently increased PCR
levels are associated with increased risk of myocardial infarction and
stroke [15]. The plasmatic level of CRP, besides being an independent
risk factor for cardiovascular events, adds risk potential to other
factors such as LDL, for example, posing an associated Cardio
Vascular (CV) risk increment [16]. The presence of elevated CRP is
related not only to cardiovascular events but also to a worse prognosis
for mortality, especially in the acute phase of ischemic heart disease,
even serving as a risk assessment factor in CVD procedures [11].

The concept of the interaction between inflammation and CVD is
reinforced by publications correlating other components of the
inflammatory process with cardiopathy. Kaptoge et al. [17] showed
that cytokines, especially interleukin 6, are independent markers for
cardiovascular events, although there is still little to be affirmed about
their of cause-effect relationship. IL-6 is released by Type 2 helper T
lymphocytes, by antibody-presenting cells and by adipocytes, being a
protein closely related to the inflammatory process and playing an
important role in humoral response regulating, including PCR release,
with lipid metabolism and glycemia interference, and markedly
associated with metabolic syndrome. IL-6 has shown to be an
attractive marker for providing information related not only to the
inflammatory state but also to treatment response and future events
occurrence [18].

That's clear the remarkable participation of IL-6 on cardiovascular
events [19] and its intimate pathophysiology involvement in
atherosclerotic disease. Endothelial dysfunction due to chronic
systemic inflammation predispose LDL infiltration. From there,
monocytes migrate to the middle arterial layer, phagocyte the LDL
transforming into macrophages and, by signaling to T lymphocytes,
amplify the inflammatory process by releasing cytokines such as PCR-
S and IL-6 [9]. Increased plasma levels of IL-6 are associated with a
worse cardiovascular prognosis in patients with coronary disease, and
are also more relevant in acute coronary scenario [20]. Persistently
high IL-6 levels late to an acute coronary syndrome episode relates to
worse prognosis [21]. Therefore, the role of inflammation as a
contributor in the installation and evolution process of vascular
disease is well established.

Stratification of Cardiovascular Risk in Autoimmune
Disease

Although the highest incidence of CVD is recognized in patients with
autoimmune disease, the investigation and risk stratification still await
a better definition. While the treatments and diagnostic investigation
in autoimmune diseases have evolved sharply in recent years, the
approach of CVD in these patients did not have the same parallel. The
existing general population risk scores for evaluation and conduct of
CVD lack certification in the AID, in which the inflammatory
environment can interfere in risk prediction capacity.

In 2010, the EULAR (European League against Rheumatism) has
published an interesting document about it. EULAR, considering the
most common forms of autoimmune disease like RA, SLE, psoriatic
arthritis (PsA), suggests considering, besides the traditional risk
factors for CVD, the inflammatory disease time, the presence of
persistent inflammatory activity, and the occurrence of extra-articular
manifestations [22]. Some patients should have their risk score
multiplied by 1.5 for repunctuation (RA for more than 10 years,
positive rheumatoid factor and extra-articular involvement). The
document also recommends great control of the inflammatory scenario
and caution when adopting NSAID and high doses of corticosteroids,
reinforcing the importance of using statins and ACE inhibitors/ABRs
in these individuals. Such recommendations have higher evidence in
patients with SLE and RA, and are less significant in patients with
SpA [22].

However, it has recently been shown that there is higher CV risk also
in the SpAs (ankylosing spondylitis, PsA, reactive arthritis and
enteropathy associated arthritis) even when considering the traditional
risk factors.
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So that the presence of these diseases may also be considered additional
risk factor for the occurrence of CVD. In an eight years follow-up,
Bengtsson et al. compared almost 22 thousand patients with AS, PsA and
SpAs with approximately 270 thousand control subjects, and found higher
prevalence of CVD in the group with articular rheumatic disease. In
general, the risk in SpAs was between 36% and 76% higher for ACS, and
50% higher for venous thromboembolism. The CVA risk was also higher
in the spondyloarthritis group, with average risk ratio of 1.29 (from 1.06 to
1.48). These data reinforce the EULAR recommendations of considering
SpAs also as CV risk aggravating [23].

We can see the best comprehension of what occurs in the publication of
Crowson et al. [24], which shows that these risk factors explain just 70%
of the CV events in patients with RA, being the last 30% of the events
related to autoimmune disease and inflammatory activity.

Thus, the challenge when classifying the real risk for CVD in this
population still needs to be better defined. The broad spectrum of
immunological response, the variability of the inflammatory activity in
each one of them and the use of medication with modifier role in the
evolution of diseases interfere in the interpretation of studies, showing
conflicting results in the topic.

Despite the recommendation of EULAR taskforce, there are still more
recent arguments showing that it is necessary to better search for the
presence of cardiopathy, especially of accelerated atherosclerosis, in
patients with AID. Gomez-Vaquero et al. has shown that the European
risk score SCORE and the Spanish risk score REGICOR, despite being
good predictors of mortality and CV events in the general population, lose
this potential in patients with RA, particularly when assessed by the
presence of subclinical atherosclerosis [25].

In these patients, the general population risk scores have a less desired
accuracy. Almost 50% of low risk SpAs patients classified by the
Framingham score are reclassified to high risk when submitted to carotid
ultrasound [26].

In order to achieve better stratification, other scores were developed to
refine the risk assessment of CV in autoimmune diseases, such as the
Expanded Cardiovascular Risk Prediction Score for RA (ERS-RA) that re-
stratifies the impact of factors using information on AR activity level,
disability, corticosteroid use and disease time, and the QRISK2, which
considers the presence of RA as an independent risk factor.

These scores have failed to correctly assess the CV risk, especially when
confronted with traditional scores [27]. As example, the ACC/AHA score
proved to be incapable of identifying 55% of high-risk individuals when
carotid ultrasound was used as an additional research method [28].

Approach and Investigation

The challenging CV risk assessment in AID patients does not seem to be
enough attended by the available scores. Early stages of cardiovascular
impairment may be observed in several autoimmune diseases and different
complementary methods. Moreover, the cardiovascular system
involvement is not limited to the arterial territory and can be present in
various forms such as vasculitis, myocarditis, pericarditis, endocarditis,
valvulopathies and arrhythmias. Aneurysmal dilatation of the aorta, aortic
insufficiency and right bundle branch blocks are possibilities in AE.
Myopericarditis and endocarditis are classic complications in SLE.
Systolic heart failure and diastolic dysfunction can be found in RA. Thus,
there are several forms of cardiovascular abnormality manifestation,that
can be seen by different investigation methods.

The electrocardiogram is certainly the simplest and most economical
complementary exam. It can be interesting in the follow-up of patients
with spondyloarthritis where the branch blocks are more frequent, or in
ischemia and necrosis identification in other kinds of AID. Despite its low
cost and simplicity, it has very low specificity.

Echocardiography is a simple, low-cost and risk-free exam that can add
valuable information on systolic and diastolic function, valvulopathies and
pericardiopathies, common conditions in several AlDs. With Doppler
method, it’s able to identify ventricular disfunction in early AID phases
and related to the activity, severity and treatment response, especially in
RA and SLE.

Myocardial scintillography can be used to assess coronary perfusion in
patients with AID.
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Despite the possibility of abnormalities found due to classical
atherosclerosis and their high sensitivity, the endothelial dysfunction
of microcirculation can often cause non-specific alterations
confounding with the presence of obstructive coronary artery disease.
The radioactive concerns and higher cost add limitations on this
method.

Angiotomography is well defined as a coronary lesions assessing
method. It allows to evaluate beyond the coronary anatomy, the
presence of plaques and calcium quantification score, which has a
strong correlation with the cardiovascular risk prognostic. Patients
with RA and SLE have a higher prevalence of valvular and coronary
calcification, with higher prevalence and complexity of coronary
plaques than controls [29]. It also allows scars and fibroses
identification, as well as effusion and pericardial thickening. However,
in addition to the high radioactivity employed, the method has lower
tissue definition capacity, losing to magnetic resonance in fibrosis or
amyloid infiltration differentiation for example, and both common in
AID patients.

Magnetic resonance imaging (MRI) is particularly special in
autoimmune diseases. Besides the advantages of not being radioactive
and having less dependence on the operator evaluation, the method is
able to identify characteristic myocardial edema in acute conditions,
localized or focal fibrosis,damage in the epicardial, subendocardial or
transmural region. It may identify obstructive atherosclerosis or
microvascular disease. It can also differentiate fibrosis from other
types of muscular infiltrates, reveal changes in contractility and
diagnose pulmonary hypertension, common in autoimmune disease
with prognostic relevance [30].

Therefore, in this diverse scenario of the AID, a well-performed
echocardiogram may be enough. Carotid Doppler can contribute to a
risk rescore at low cost in most cases, and make changes in the
conduction of cardiovascular protection goals. Sometimes, the
identification of perfusion by scintigraphy or stable chronic coronary
atherosclerosis by CT may be preferable. On the other hand, the
differentiation between acute inflammatory conditions, infiltrative
cardiomyopathy or pulmonary hypertension by MRI should be taken
into account.

Finally, like on other cardiopathies, the best complementary exam to
evaluate the cardiovascular impairment depends not only on the AID
type with its typical form of CV manifestation but also on the CV risk
profile of each patient. Thus, the multiple assessing possibilities of
CVD in AID patients may depend on available resources, experience
of the service and what is intended to be evaluated. The multifaceted
cardiovascular compromise in the AID aggregates chronic
inflammation, specific evolution of each autoimmune disease, lifestyle
components, genetics and medications effects. These factors can lead
to varying degrees and types of CVD [31].

Conclusion

Autoimmune diseases are an independent risk factor for occurrence of
cardiovascular disease. The association between traditional risk factors
and inflammation is complex and multifarious, leading to different
degrees of cardiovascular impairment. The best approach of CVD in
the AID patients requires a broad evaluation of the autoimmune
pathology with quantification of intensity and persistence of
inflammation allied to traditional CVD risk factors stratification and
different investigation methods.
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