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Introduction

Patients with rheumatoid arthritis (RA) have an increased
morbidity and mortality due to cardiovascular disease (CVD) [1].
Traditional cardiovascular (CV) risk factors cannot fully explain the
increase but inflammation has been shown to contribute to the
increased CVD among these patients [2]. The pro-inflammatory
cytokines such as tumor necrosis factor alpha and interleukin-6,
involved in the pathogenesis of RA, are also independently predictive
of subsequent cardiovascular disease (CVD). In RA, inflammation
alters HDL constituents and the concentration of LDL and HDL, thus
facilitating atherosclerosis and CVD events. On the other hand, also
the increase of oxidative processes, frequently observed in RA, induces
atherosclerosis. Interestingly, some genetic polymorphisms associated
with RA occurrence enhance atherosclerosis [3]. This means that
atherosclerosis in RA is multifactorial, not related to single hit but
mostly a combination of factors including genetic polymorphism.
Large epidemiological studies from the last few decades have
confirmed that patients with RA are 60% more likely to suffer a CV
event than subjects from the general population. The major
complication in patients with RA is the development of cardiovascular
events due to accelerated atherosclerosis [4].
Large artery stiffness is known to be increased in patients with
atherosclerosis and it is both a surrogate marker and an independent
risk factor for atherosclerosis [5]. Aortic PWV (commonly the carotidfemoral PWV) is accepted as the gold standard measure of arterial
stiffness. Brachial-ankle PWV (baPWV) is, however, a promising
technique to measure arterial stiffness conveniently and more suited to
routine clinical use than some other more intrusive or complicated
approaches [6].
One of the non-invasive methods to assess subclinical
atherosclerosis is carotid intima-media thickness (CIMT) and it has
been recommended by the American Heart Association (AHA),
American Society of Echocardiography (ASE) and Society for Vascular
Medicine (SVM) as a screening test for heart disease in apparently
healthy individuals [7]. Targońska-Stepniak et al., [8] concluded that
Values of cIMT were significantly greater in RA compared with
control subjects. Features of RA, such as extra-articular
manifestations, erosions, high inflammatory parameters, and long
disease duration, even in the absence of traditional clinical CV risk
factors, were associated with greater cIMT, suggesting an unfavorable
CV risk profile.
Endothelial dysfunction is an essential step in atherogenesis [9], and
is recognized as an early and modulating process in the
pathophysiology of atherosclerotic cardiovascular disease [10]. Most if
not all risk factors that are related to cardiovascular disease (CVD) are
also associated with endothelial dysfunction [9]. One of the methods
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to assess endothelial function involves the measurement of biomarkers
of endothelial activation and dysfunction as circulating vascular cell
adhesion molecule (VCAM)-1, intercellular adhesion molecule
(ICAM)-1, and endothelial leukocyte adhesion molecule (ELAM)-1
[11].
Chung et al., [12] conclusion was little bite difference from many
studies, they concluded that: The incidence and progression of CAC
did not differ between RA and non-RA participants. In patients with
RA, incident CAC was associated with older age, higher triglyceride
levels, and higher blood pressure, but not with inflammatory markers
or RA disease characteristics, but this may be due to their selection of
patients as they choose patients old in age, and this also make
researcher don’t neglect traditional risk factors for atherosclerosis [12],
also with this idea, it can be suggested that people with comorbidities
with rheumatoid arthritis as hypertension, diabetes are more
vulnerable to atherosclerosis.

Wallberg-Jonsson et al., [13] concluded that treatment with
methotrexate seemed to decrease the IMT-CCA, and this implicates
the role of disease control in controlling atherosclerosis progression in
RA [13]. However, Chen et al., [14] concluded from their study that
there is Significant associations of RA-related inflammation with lipid
profiles and insulin resistance indicate the involvement of RA in
atherosclerosis pathogenesis, and that Biologic therapies were
associated with IR reduction without change in atherogenic index, but
their beneficial effects on atherosclerosis reduction need to be verified
in the future [14], this raise the idea that methotrexate may still a
corner stone in RA, not only controlling disease activity but also
regress the atherosclerotic process, however the role of biologic in this
area is debatable. As regards biologic effect on atherogenesis process;
for example TNF inhibition in RA in spite of being the
cardioprotective due to many aspect as, for example, the increase of
HDL levels; therefore, these drugs do not affect LDL levels or
atherosclerotic index (i.e., TC/HDL ratio) [15], and also it dramatic
reduce resistin, an adipokine that showed strong correlation with Creactive protein [16], TNF inhibition can augment heart failure if used
in severe heart failure [17]. Tocilizumab (TCZ) acts through the
inhibition of IL-6, which is one of the cytokine that may contribute to
atherosclerosis processes; TCZ improves endothelial function and
aortic stiffness in RA patients, and this despite the increase of total and
LDL-cholesterol [18]. Abatacept is a fully human soluble fusion
protein consisting of the extracellular domain of human CTLA-4 and
the modified Fc portion of human IgG1; till now there is no data on
the effects of this drug on atherosclerosis. Rituximab (RTX) is a
chimeric monoclonal antibody against CD20 depleting B cells in
peripheral blood; RTX has scanty data on its role in atherosclerosis
regression, although, at least in short term, this drug seems to improve
endothelial dysfunction, carotid atherosclerosis, and lipid profile in
RA [19].
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Figure 1: Showing etiology of endothelial dysfunction
This Figure 1 emphasis the contribution of different risk factors in
endothelial dysfunction in patients with rheumatoid arthritis
including genetic background, and inflammatory cytokines, all this
raising a very important research point in how to reduce the
progression of atherosclerosis in RA patients is it by controlling
disease activity, or controlling risk factors, choice of medication, or
you need all this to protect your patient from premature
atherosclerosis. Also we need to standardize a follow up procedure for
all RA patients to detect early atherosclerosis, and start management, I
suggest more studies in this field to identify is only measuring of
carotid intima media thickness, or pulse wave velocity is an enough
tool to assess early atherosclerosis and arterial stiffness in RA patients
or this must be accompanied by detection of different cytokines, in
conjunction with genetic tests.
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