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Several pieces of evidence indicate that
rheumatoid arthritis (RA) is a proathero-
genic disease associated with increased
cardiovascular (CV) mortality.1 2 Besides
genetic and traditional CV risk factors,3 4

chronic inflammation has emerged as a
pivotal component implicated in the
development of this process. A chronic
inflammatory burden, determined by the
mean values of C-reactive protein (CRP)
over the extended follow-up of patients
with RA, was associated with subclinical
atherosclerosis and increased risk of CV
events.5 6 In keeping with these observa-
tions, in a large retrospective cohort study,
CV disease-related mortality was increased
in RA patients with elevated measures
of inflammation markers.7 These findings
are in accordance with data from the
general population that showed that CRP
could be an independent predictor of CV
disease with CRP values ≥3 mg/L defining
high CV-risk individuals.8 With respect to
this, levels of the proinflammatory cyto-
kine interleukin-6, the main inducer of
CRP, also predict outcome following hos-
pitalisation for unstable angina.9

Despite some similarities, there are also
some differences between patients with
chronic inflammatory diseases and the
general population. While the risk to
develop atherosclerosis increases progres-
sively with increasing low-density lipopro-
tein (LDL) cholesterol levels and declines
with increasing levels of high-density lipo-
protein (HDL) cholesterol in healthy indivi-
duals,10 the presence of a proinflammatory
state leads to a decrease of total cholesterol,
HDL cholesterol and LDL cholesterol in
patients with RA.11

Paradoxically, anti-inflammatory therap-
ies increase total cholesterol, HDL choles-
terol and LDL cholesterol to variable
degrees in patients with RA.11 12 This

lipid increase is not associated with a rise
in the number of CV events in these
patients. On the contrary, probably due to
the anti-inflammatory effect, conventional
disease-modifying antirheumatic drugs,
such as methotrexate, and different bio-
logical agents have demonstrated a reduc-
tion of the CV death rate in patients with
RA.13–16 A good example of this was the
information retrieved from the British
Society for Rheumatology Biologics
Register that unveiled a reduction in the
rate of myocardial infarction in patients
with RA who were responders to bio-
logical agents.16 This reduction in the rate
of CV events seems to be directly related
to better control of the rheumatic disease.
Therefore, the relationship between CV
disease and lipid levels in patients with
RA may be different from that observed
in the general population.
Chronic inflammation leads to oxidative

changes that alter HDL structure and
reduce apolipoprotein-A-I in patients with
active RA.17 Levels of paraoxonase-1, an
antioxidant enzyme associated with HDL,
are lower in patients with RA compared
with healthy controls.18 Therefore,
because of inflammation there is an
impairment of the normal anti-
inflammatory, antioxidate and cardiopro-
tective function of HDL cholesterol that
turns out to be proinflammatory.
However, the level and function of HDL
is a very difficult part of lipidology and
the relationship to CV disease is complex
and poorly understood. In addition,
studies on the levels and function of HDL
cholesterol in the development of CV
disease have often been done with murine
macrophages and with concentrations of
lipids out of physiological ranges. These
evidences constitute a limitation for the
interpretation of the results derived from
these studies. In this regard, recent studies
have shown that there is a lack of benefi-
cial effect on CV disease risk of choles-
teryl ester transfer protein (CETP)
inhibitors, which inhibit reverse choles-
terol transport and thus increase HDL
levels, suggesting that although HDL chol-
esterol is a valuable biomarker in athero-
sclerosis, it might not be a preventative
agent.19 Therefore, although we cannot

negate the potential for HDL particles
modified as a result of inflammatory pro-
cesses to be causally related to atherogen-
esis, further studies are needed to
examine this issue. With respect to this,
regardless of the possible increase of lipid
levels, the use of new biological therapies
in patients with RA has beneficial qualita-
tive effect on HDL cholesterol. This fact
was highlighted by Popa et al20 who
described changes in the HDL antioxida-
tive capacity expressed by an increase in
paraoxonase activity following anti-
tumour necrosis factor therapy in patients
with RA.

As discussed above, a reduction in lipid
levels due to active disease does not imply
a decrease of CV risk in patients with RA.
With respect to this, in the Apolipoprotein
MOrtality RISk (AMORIS) study that
included 480 406 people, with a mean
follow-up of almost 12 years, including
1779 patients with RA of whom 214 had
an acute myocardial infarction and 165 an
ischaemic stroke, the levels of total choles-
terol were significantly lower in patients
with RA than in people without RA.21

However, despite these lower levels of
total cholesterol, the rate of acute myocar-
dial infarction and ischaemic stroke per
1000 years was at least 1.6 times higher in
RA than in non-RA.21 In accordance with
these observations, Myasoedova et al7

found a significant nonlinear association of
total cholesterol with the risk of CV
disease in RA, with 3.3-fold increased risk
when total cholesterol values were
<4 mmol/L (<155 mg/dL) and no
increased risk of CV disease when total
cholesterol was ≥4 mmol/L. These investi-
gators suggested that, in contrast to the
linear logarithmic association seen in indi-
viduals without inflammatory rheumatic
diseases, CV disease risk in relation to total
cholesterol and LDL cholesterol levels
could be potentially represented by a
U-shaped curve in patients with RA. This
pattern explains the increased CV disease
risk observed in patients with RA with
active disease despite reduced serum chol-
esterol levels compared with the general
population.7 In line with these findings, a
recent study that assessed a retrospective
cohort using 2005–2010 data from a large
US commercial health plan supported the
association of inflammatory markers and
serum lipids with the risk of CV events in
RA.22 The authors of this study implied
that inflammatory markers and HDL chol-
esterol levels are associated with increased
and reduced incident CV disease, respect-
ively. They also provided further informa-
tion on the controversial relationship
between LDL cholesterol and CV disease
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in patients with RA.22 According to their
results, higher CRP and erythrocyte sedi-
mentation rate levels and lower HDL chol-
esterol levels were associated with higher
incidence of myocardial infarction.22

Interestingly, HDL cholesterol ≥60 mg/dL
compared with <40 mg/dL was signifi-
cantly associated with reduced risk of myo-
cardial infarction.22 Another important
result derived from this study was a non-
linear association between LDL cholesterol
and myocardial infarction; the lowest risk
was observed among patients with LDL
cholesterol between 70 and 130 mg/L.22

Taken together, the results reported by
Zhang et al22 support the relevance of
inflammation in the risk of CV disease in
RA. They also indicate that the protective
effect mediated by HDL cholesterol and
found in the general population is also
reproducible in patients with RA. On the
other hand, this apparently paradoxical
association of LDL cholesterol with CV
mortality in RA resembles that reported in
patients with advanced diseases associated
with malnutrition, inflammation and cach-
exia such as in patients with chronic
kidney disease that are not yet on dialy-
sis.23 However, a limitation in the study
by Zhang et al22 is that the cohort was
mainly composed of males and RA is pre-
dominantly a female disease. It should be
kept in mind as it well known that there
are several gender differences relating to
CV disease.

Provan et al24 confirmed that RA
patients with CV disease have significantly
increased levels of CV disease risk markers
such as higher levels of NT-proBNP, bra-
chial systolic pressure, augmentation index
and central systolic pressure, but lower
cholesterol than patients in remission and
controls. They also have significantly
higher levels of pulse wave velocity than
those patients with RA who are in remis-
sion.24 In addition, a recent study has
demonstrated that patients with RA with
active disease have higher vulnerability of
carotid plaques than those in clinical
remission.25 Taken together; these
extremely informative observations
emphasise the need of achieving disease
remission in patients with RA. Therefore,
in the light of these results one may
wonder what may be the best strategy to
reduce the risk of CV events in patients
with RA. Besides the use of therapies
aimed to achieve disease remission, rheu-
matologists should follow national CV risk
guidelines for controlling lipid levels and
managing CV risk. This procedure should
be conducted within the strategies aimed
to achieve an adequate stratification of the
CV risk in these patients. However, since

RA is a complex disease, adequate stratifi-
cation of the CV risk in patients with RA is
still far from being completely established.
Interestingly, the European League Against
Rheumatism (EULAR) task force recom-
mended the use of the atherogenic index
(total cholesterol/HDL cholesterol) rather
than total cholesterol in the stratification
of the CV risk of patients with RA.26 This
proposal minimises the expected increase
of total cholesterol associated with reduc-
tion of inflammation following tight
control of the disease. However, despite
efforts to adapt classic risk assessment
tools used to estimate the CV risk in the
general population, different reports have
shown that well-established risk charts
used for CV estimates, such as the
Systematic Coronary Risk Evaluation
(SCORE), which was modified according
to the EULAR task force recommenda-
tions,26 often underestimate the actual CV
risk of patients with RA.27 Data from
recent reports highlight this fact showing
that carotid ultrasound may be a useful
tool to establish severe atherosclerotic
disease in some patients with RA consid-
ered as having moderate CV disease risk
when the modified EULAR SCORE was
applied.28 29 It has great relevance as the
latest European guidelines categorise
patients with carotid atherosclerotic
plaques into very high CV risk equal to
those with coronary heart disease.10

Patients with RA and carotid plaques must
receive intensive lipid-lowering therapy
equivalent to those with coronary heart
disease.
In practical terms, the use of lipid-

lowering drugs should be kept in mind by
clinicians in charge of the management of
RA. Lipid levels should be periodically
monitored, particularly when antirheumatic
agent therapy is intensified. The inverse
relationship between inflammation and
lipid levels together with the adverse quali-
tative influence of inflammation on HDL
cholesterol in the presence of heightened
CV risk in RA could be expected to trans-
late into adequate LDL cholesterol targets
being lower in RA compared with in
non-RA subjects. However, the question on
to whom to treat and when to initiate statin
treatment is not fully established in patients
with RA. At this stage, a practical way of
approaching this issue is to check the
European guidelines on CV disease preven-
tion in the clinical practice recommenda-
tions.10 According to these guidelines, there
is not enough scientific evidence for any
HDL cholesterol value to be considered as
a goal of therapy, although HDL cholesterol
<1.0 mmol/L (<40 mg/dL) in men and
<1.2 mmol/L (<45 mg/dL) in women

should be considered as a marker of
increased CV risk.10 With regard to LDL
cholesterol, the European guidelines estab-
lish different risk categories and a series of
target levels. In subjects at moderate risk
(SCORE level ≥1 to <5%), they recom-
mend achieving LDL cholesterol goal
<3.0 mmol/L (<115 mg/dL). In patients at
high CV risk (SCORE level ≥5 to <10%), a
LDL cholesterol goal <2.5 mmol/L
(<100 mg/dL) is recommended. In those at
very high CV disease risk (SCORE ≥10%),
the recommended LDL cholesterol target is
<1.8 mmol/L (<70 mg/dL) or a ≥50%
LDL cholesterol reduction when the target
level cannot be reached. We feel that it may
also be applicable to patients with RA.
However, as emphasised before, we have to
take into account that in patients with mod-
erate CV risk that are reclassified as having
very high CV risk by a non-invasive tech-
nique (eg, because of the presence of
plaques in the carotid ultrasound) LDL
cholesterol target should be similar to that
for individuals with SCORE ≥10%.

Statin therapy has a beneficial effect on
atherosclerotic CV disease outcomes in
the general population. Once a practical
procedure for the management of lipids
in patients with RA to reach specific LDL
cholesterol targets is established, we may
wonder whether statins are as effective in
RA patients as reported in the general
population since inflammation is asso-
ciated with changes in the lipid profile of
patients with RA. Answer to this question
was provided by Norwegian investiga-
tors.30 31 Semb et al30 showed that inten-
sive treatment with statins led to a
comparable decrease in lipid levels and a
20% reduction in overall risk of CV
disease in patients with and without
inflammatory joint disease. More recently,
Rollefstad et al31 have confirmed that
lipid lowering with statins in patients with
RA is as effective as in the general popula-
tion in less than three consultations and
with few side effects. Further evidences
support this beneficial effects since statins
improve endothelial function that is
impaired in patients with RA.32 33 A sig-
nificant reduction of CRP levels in
patients with RA taking statins compared
with placebo has also been observed.34 In
a randomised controlled trial of atorvasta-
tin in RA, McCarey et al34 demonstrated
a moderate decrease in disease activity
and a significant reduction in total choles-
terol and LDL cholesterol in statin-treated
patients with RA. All these evidences
highlight the beneficial effect of these
drugs on the CV risk of these patients.

In conclusion, despite the apparent
paradox between the lipid profile and
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inflammation, clinicians should keep in
mind that statins have to be considered in
the management of patients with RA.
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