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— ABSTRACT

~

Rheumatoid arthritis (RA) generally affects people between the ages of 20 and 50. Patients with RA
have a significantly higher prevalence of the metabolic syndrome (MS) compared to the general popula-
tion. The increased cardiovascular risk (CVR) associated with RA places this disease among the most
widely studied. The duration of RA was associated with MS, implicating the role of inflammation in
MS development. The presence of MS correlates with increased subclinical atherosclerosis. A positive
correlation between prevalence of MS and worsening of functional status was found in patients with
RA. Patients with rheumatoid arthritis have an increased risk and a higher mortality from cardiovascu-
lar diseases (CVD), the rheumatologist should be aware of those MS risk factors and attempt to modify

-

them. This review summarizes recent advances in the field of MS in RA.
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n the past 20 years, the life expectancy of
patients with rheumatoid arthritis (RA) has
been shown to be reduced by three to ten
years as compared to that of the general
population. Rheumatoid arthritis is most
likely caused by a combination of genetics and
lifestyle choices, particularly smoking, or by a
virus or bacteria. Some researches show invol-

accelerated atherosclerosis

vement of the endocrine system. Patients with
chronic inflammatory arthritis such as RA are
prone to accelerated atherosclerosis and its
complications. The reasons for the increased
prevalence of atherosclerotic risk factors and
MS in patients with rheumatic diseases are not
totally clear. MS was defined by the updated
joint consensus criteria proposed by the Inter-
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national Diabetes Federation Task Force on
Epidemiology and Prevention, the National
Heart, Lung, and Blood Institute, the American
Heart Association, the World Heart Federation,
the International Atherosclerosis Society, and
the International Association for the Study of
Obesity, using the Asian criteria for central obe-
sity when =3 of the following components
were present: 1) increased waist circumference
to =90 cm in men or =80 cm in women, 2)
elevated blood pressure to =130/85 mm Hg or
requiring drug therapy, 3) elevated serum tri-
glycerides level to =1.7 mmoles/L, 4) reduced
serum HDL cholesterol to <1.0 mmoles/L in
men and <1.3 mmoles/L in women, and 5) el-
evated fasting glucose level to =5.6 mmoles/L.
In patients with RA, treatment with biologic
agents was associated with a lower prevalence
of MS, but the difference was not statistically
significant. Dyslipidaemia, particularly low lev-
els of high-density lipoprotein cholesterol
(HDL-c), high levels of total cholesterol (TC),
low-density lipoprotein cholesterol (LDL-c) and
triglycerides (TG) are associated with an in-
creased CVR in the general population. Partic-
ularly, the TC/HDL-c ratio is an important prog-
nostic indicator for future CVD. Lifestyle should
be considered as a major CVR factor (1,2).

Several groups have documented a high
prevalence of MS in patients with systemic
rheumatic diseases. A relationship between RA
and abnormalities in the lipid profile has been
observed for several decades. Currently, CVD is
the major cause of death in patients with RA,
and acute myocardial infarction can be up to
four times more frequent in these patients.
These data albeit circumstantial, point out
chronic inflammation as one of the key con-
tributors to MS and accelerated atherosclerosis
(3,4).

The autoimmune systemic inflammatory re-
sponse, along with the presence of MS, dou-
bles the risk for fatal or non-fatal CVD and co-
ronary atherosclerosis, regardless of age and
sex. Rheumatoid arthritis has been associated
with increased prevalence of MS, but its role in
the different characteristics of the disease, such
as disease duration, activity, and treatment with
glucocorticoids, is not well defined. From a cli-
nical point of view, the relevance of the MS de-
rives from its strong association with the occur-
rence of subclinical atherosclerosis, major
adverse CV events and death. Atherosclerosis,
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the main determinant of CV morbidity and
mortality occurs prematurely in RA. Patients
with RA have an increased risk for CVD. MS
occurs in up to 45% of RA patients (5,6). Pa-
tients with RA were more likely to have low
HDL-c compared to controls, elevated levels of
inflammatory markers such as C-reactive pro-
tein (CRP) associated with MS. Patients with
inflammatory arthritis, particularly those with
active disease have low HDL-c levels resulting
in a higher-that is, unfavourable, TC/HDL-c ra-
tio, and high TG levels (7). Moreover, it appears
that these unfavourable lipid changes may al-
ready be present at least 10 years before the
onset of RA. Hence, an unfavourable lipid pro-
file may contribute to the increased CVR in pa-
tients with inflammatory arthritis. The MS, a
cluster of classical CVR factors, including hy-
pertension, obesity, glucose intolerance, and
dyslipidemia, is highly prevalent in RA (8).

The typical pattern of dyslipidaemia seen in
active RA is an increasing in TC and low-densi-
ty lipoprotein, a reduction HDL-c. Data regard-
ing TG levels in RA are conflicting, with some
studies reporting an increase and others a de-
crease (9,10).

Both dislipidemia and insulin resistance are
components of MS frequently found in RA pa-
tients. There are some proposals that the in-
flammation due to RA may result in insulin re-
sistance. Patients with RA, particularly those
with active disease, have low HDL-c levels. An
adverse lipid profile characterized by low HDL-
¢, low apolipoprotein A1 and increased athero-
genic index (TC to HDL-c ratio) is observed in
active RA (11,12).

HDL levels previously suppressed by dis-
ease activity will rise, producing a less athero-
genic profile. RA patients have lower insulin
sensitivity. Insulin resistance correlates with
CRP levels and can also be reduced with suc-
cessful control of RA activity. MS in RA is inde-
pendent of gender and body mass index
(13,14).

Proinflammatory cytokines are involved in
the pathogenesis of atherosclerosis. Tumor ne-
crosis factor (TNF) is a major contributor to the
MS. TNF blockers are also associated with a
transient increase of TC, mostly accompanied
with improvement of the TC/HDL-c ratio, dur-
ing the first few months of the treatment. TNF-a,
interleukin (IL)-1, and interferon (IFN)-y produ-
ced by activated immune cells in the athero-
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sclerotic plaque induce the production of sub-
stantial amounts of IL-6, which in turn stimulates
the hepatic release of acute-phase reactants,
including C-reactive protein (CRP), serum amy-
loid A, and fibrinogen. Persistent elevation of
CRP levels as a result of uncontrolled inflam-
matory arthritis is associated with an increased
risk of cardiovascular events. Furthemore, MS
was found to be associated with higher CRP
levels and higher erythrocyte sedimentation
rate. The correlation between RA disease activ-
ity and MS is indirect evidence of the role of
chronic inflammation in MS and atherosclero-
sis development. In fact, the risk of having
moderate to high RA disease activity was 9
times higher in those patients who also suffered
from MS compared to those RA patients who
were not burdened by it. A study of RA patients
found that MS was associated with disease ac-
tivity (15).

Finally, patients with severe disease (e.g.
those with extra-articular manifestations) have
an increased CVR. Therefore, it is recommend-
ed that the derived CVR estimate should be
multiplied by 1.5 if at least two of the following
criteria are present disease duration of more
than 10 years, rheumatoid factor (RF) and/or
anti-cyclic citrullinated protein antibodies (an-
ti-CCP) positivity, presence of severe extra-ar-
ticular manifestations (16-18). Modest reduc-
tion in weight or improvement in physical
activity may significantly reduce CVR. Hence,
lifestyle modification should be given to all pa-
tients.

In many ways, obesity adversely affects the
quality of life of RA patients. Long-term gluco-
corticoids (GC) exposure does not appear to
associate with a higher prevalence of the MS in
patients with RA. It is known that patients with
active RA have impaired glucose handling and
that glucose metabolism may be affected di-
rectly or indirectly by inflammatory mediators
(17,18).

Glucocorticoids (GC) are known to have
beneficial effects in controlling rheumatoid in-
flammation but their use has been curbed due
to their adverse effects. Long-term use of GC is
controversial due to an undesirable side effect
profile that includes dyslipidemia, hyperglycae-
mia, insulin resistance, hypertension, and cen-
tral obesity: these may collectively contribute
to the development of the MS and atheroscle-
rosis. GC are commonly used in rheumatic pa-
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tients and may influence the CVR in two com-
peting ways. On the one hand, GC could
enhance CVR owing to their potentially delete-
rious effects on lipids, glucose tolerance, insu-
lin production and resistance, blood pressure
and obesity. On the other hand, GC may actu-
ally decrease the risk of atherosclerosis and
CVD by suppressing inflammation, which para-
doxically may improve glucose intolerance and
dyslipidaemia (19). By contrast, disease-modi-
fying antirheumatic drugs (including initial GC)
appear to have beneficial effects on the lipid
profile in patients with early active RA. Further-
more, CVR is higher in patients treated with
long-term high doses compared with low doses
of GC (20-23).

Thereafter the results become divergent
and this might be due to differences in disease
activity (change of) co-medication, particularly
GC, dietary intake and physical activity (24).
Hence, future studies should appropriately ex-
amine these potential confounders to reach
valid conclusions. In the meantime, it appears
that the ratio of TC to HDL-c is the most stable
marker of lipid-associated risk in RA. Non-ste-
roidal anti-inflammatory drugs, and cyclo-oxy-
genase-2 inhibitors are associated with an in-
creased CV risk. Studies have shown a positive
effect of anti-TNF treatment on insulin resis-
tance (25-27).

A positive correlation between prevalence
of MS and worsening of functional status was
found in RA patients. Randomised controlled
trials are needed to examine this question and
some long-term trials are currently being con-
ducted. Additional information is needed
about the number needed to harm and the
number needed to treat with respect to inter-
action between lipid-lowering agents and/or
antihypertensive agents and antirheumatic
treatment in inflammatory arthritis. Etanercept
can improve several inflammatory markers in
patients with MS. Patients who took etanercept
had lower levels of CRP and higher levels of
adiponectin (28,29). In RA, many components
of the lipid profile are suppressed by the ongo-
ing inflammatory burden, including HDL. Brie-
fly, smoking cessation, weight reduction and
exercise are pivotal (evaluating the effect of
lifestyle modification on the CVR in inflamma-
tory arthritis should be added to the future re-
search agenda) (30). Therefore, studies evaluat-
ing the efficacy and applicability of different



CVR scores are needed in inflammatory arthri-
tis. The molecular mechanisms that account for
the interaction between high-grade inflamma-
tion and MS feature should contribute to effec-
tive drug therapy discovery and development.
More aggressive disease activity suppression in
patients with persistently active RA and im-
proving adverse lifestyle factors in patients with
controlled disease are expected to constitute
cornerstones of CVR reduction in RA (31).

The interplay among cytokines, disease ac-
tivity, atherosclerotic risk factors, and MS in pa-
tients with chronic inflammatory arthritis is
complex. Elevation of the levels of TNF- and
IL-6 as a result of active RA and skin inflamma-
tion reduces the activity of insulin and inhibits
insulin receptor autophosphorylation and sig-
nal transduction, thereby promoting insulin re-
sistance that leads to hyperglycemia, compen-
satory hyperinsulinemia, and dyslipidemia. The
anti-TNF- agents are an effective treatment for
inflammatory arthritis. By neutralizing the in-
flammatory effects of TNF-a, these agents have
been shown by controlled trials to reduce lev-
els of biomarkers for CVR in RA (32).

To that end, it is important that more re-
search be conducted in this exciting and evolv-
ing field. O
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CONCLUSION

he above studies represent small, but sig-

nificant advances in the effort to understand
the complex interplay between MS and RA.
The prevalence of MS has been reported to be
significantly higher in patients with RA as com-
pared to the general population. Patients with
RA have an increased risk for CVD. In RA, sys-
temic inflammation, GC use, which are poten-
tial determinants of insulin resistance are asso-
ciated with CVD. The presence of chronic
inflammation could explain, in part, the high
prevalence of MS among RA patients. RA pa-
tients have an increased prevalence of the MS,
suggesting a greater need for management to
prevent future CV events. MS is not more com-
mon in middle and older age RA patients than
in non-RA controls, but it tends to correlate
with RA disease activity, which adds to the evi-
dence that inflammatory plays a role in the
high CVR associated with RA. The presence of
the MS in RA appears to be independent of the
use of GC. It is possible that the disease process
itself is the key contributor. The correlation of
RA disease activity with MS suggests that the
increased prevalence of coronary heart disease
in patients with RA may, at least in part, be at-
tributed to the inflammatory burden of the dis-
ease.

REFERENCES

1.

Karvounaris SA, Sidiropoulos PI,
Papadakis JA, et al. - Metabolic
syndrome is common among middle-
to-older aged Mediterranean patients
with rheumatoid arthritis and
correlates with disease activity: a
retrospective, cross-sectional, con-
trolled, study. Ann Rheum Dis 200;66:28-
33

Raterman HG, van Eijk IC, Voskuyl
AE, et al. - The metabolic syndrome is
amplified in hypothyroid rheumatoid
arthritis patients: a cross-sectional
study. Ann Rheum Dis 2010;69:39-42
Peters MJL, Symmons DPM, McCarey
D, et al. - EULAR evidence-based
recommendations for cardiovascular
risk management in patients with
rheumatoid arthritis and other forms of
inflammatory arthritis. Ann Rheum Dis
2010;69:325-31

Toms TE, Panoulas VF, Douglas KM],
et al. — Lack of association between
glucocorticoid use and presence of the

<+

metabolic syndrome in patients with
rheumatoid arthritis: a cross-sectional
study. Arthritis Research & Therapy
2008;10:R145

Van Doornum S, McColl G, Wicks IP
— Accelerated atherosclerosis: an
extraarticular feature of rheumatoid
arthritis? Arthritis Rheum 2002;46:862-73
Stevens R]J, Douglas KM, Saeatzis AN,
et al. — Inflammation and atherosclero-
sis in theumatoid arthritis. Expert Rev
Mol Med. 2005; 7:1-24

Pasquali R, Vicennati V - Steroids and
the metabolic syndrome. | Steroid
Biochem Mol Biol 2008;109:258-65
Dessein PH, Toblas M, Veller MG

— Metabolic syndrome and subclinical
atherosclerosis in rheumatoid arthritis.
J Rheumatol 2006;33:2425-32

Kakafika Al, Liberopoulos EN,
Karagiannis A, et al. - Dyslipidaemia,
hypercoagulability and the metabolic
syndrome. Curr Vasc Pharmacol
2006;4:175-83

Macedica

10.

11.

12.

13.

14.

Tracy RP - Inflammation, the metabolic
syndrome and cardiovascular risk. Int |
Clin Pract Suppl 2003;134:10-7

Chung CP, Oeser A, Solus JF, et al.

- Prevalence of the metabolic syndrome
is increased in rheumatoid arthritis.
Atherosclerosis 2007;196:756-63
Turesson C, Matteson EL - Is athero-
sclerosis in rheumatoid arthritis related
to disease severity and extraarticular
manifestations? Comment on the article
by Chung et al. Arthritis Rheum
2006;54:1353-4

Georgiadis AN, Papavasillou EC,
Lourida ES, et al. — Atherogenic lipid
profile is a feature characteristic of
patients with early rheumatoid
arthritis: effect of early treatment —a
prospective, controlled study. Arthritis
Res Ther 2006;8:R82

Rall LC, Roubenoff R — Rheumatoid
cachexia: a metabolic abnormalities,
mechanisms and interventions. Rheuma-
tology 2004;43:1219-23

A Journal of Clinical Medicing, Volume 7 No.2 2012 151



METABOLIC SYNDROME IN RHEUMATOID ARTHRITIS

15. Dursunoglu D, Evrengul H, Polat B, et

16.

17.

18.

19.

20.

21.

al. — Lp(a) lipoprotein and lipids in
patients with rheumatoid arthritis:
serum levels and relationship to
inflammation. Rheumatol Int
2005;25:241-5

Boers M, Nurmohamed MT, Doelman
CJ, et al. - Influence of glucocorticoids
and disease activity on total and high
density lipoprotein cholesterol in
patients with rheumatoid arthritis. Ann
Rheum Dis 2003;62:842-5

Townsend HB, Saag KG - Glucocorti-
coid use in rheumatoid arthritis:
benefits, mechanisms, and risks. Clin
Exp Rheumatol 2004;22:577-S82
Dessein PH, Joffe BI, Stanwix AE, et
al. — Glucocorticoids and insulin
sensitivity in rheumatoid arthritis. |
Rheumatol 2004;31:867-74

Nicola PJ, Maradit-Kremers H, Roger
VL, et al. - The risk of congestive heart
failure in rheumatoid arthritis: a
population-based study over 46 years.
Arthritis Rheum 2005;52:412-20
Farragher TM, Goodson NJ, Naseem
H, et al. — Association of the HLA-
DRBI1 gene with premature death,
particularly from cardiovascular
disease, in patients with rheumatoid
arthritis and inflammatory polyarthri-
tis. Arthritis Rheum 2008;58:359-69

Yoo WH - Dyslipoproteinemia in

22.

23.

24.

25.

26.

patients with active rheumatoid
arthritis: effects of disease activity, sex
and menopausal status on lipid
profiles. ] Rheumatol 2004;31:1746-53
van Halm VP, Nielen MM]J, Numo-
hamed MT, et al. - Lipids and
inflammation: serial measurement of
the lipid profile of bolood donors who
later developed rheumatoid arthritis.
Ann Rheum Dis 2007;66:184-8

Park YB, Choi HK, Kim MY, et al.

— Effects of antirheumatic therapy on
serum lipid levels in patients with rheu-
matoid arthritis: a prospective study.
Am | Med 2002;113:188-93

Boers M, Numohamed MT, Doelman
CJA, et al. — Influence of glucocorti-
coids and disease activity on total and
high density lipoprotein cholesterol in
patients with rheumatoid arthritis. Ann
Rheum Dis 2003;62:842-5

Vis M, Numohamed MT, Wolbink G,
et al. — Short term effects of infliximab
on the lipid profile in patients with
rheumatoid arthritis. ] Rheumatol
2005;32:252-5

Spanakis E, Sidiropoulos P, Papadakis
J, et al. — Modest but sustained increase
of serum high density lipoprotein
cholesterol levels in patients with
inflammatory arthritides treatedtreated
with infliximab. | Rheumatol
2006;33:2440-6

4

152  Mhaedica | AJournal of Clinical Medicine, Volume 7 No.2 2012

27.

28.

29.

30.

31.

32.

Popa C, Netea MG, Radstake T, et al.
— Influence of anti-tumour necrosis
factor therapy on cardiovascular risk
factors in patients with active rheu-
matic arthritis. Ann Rheum Dis
2005;64:303-5

Bernstein LE, Berry J, Kim S, et al.

— Effects of etanercept in patients with
the metabolic syndrome. Arch Intern
Med 2006;166:902-8

Karvounaris SA, Sidiropoulos PI,
Papadakis JA, et al. - Metabolic
syndrome is common among middle to
older age Mediterranean patients with
rheumatoid arthritis and correlates
with disease activity: a retrospective
cross-sectional, controlled study. Ann
Rheum Dis 2006;65:695-6

Stevens R]J, Douglas KM, Saeatzis AN,
et al. — Inflammation and atherosclero-
sis in theumatoid arthritis. Expert Rev
Mol Med 2005; 7:1-24

Chung CP, Oeser A, Solus JF, et al.

— Prevalence of the metabolic syndrome
is increased in rheumatoid arthritis and
is associated with coronary atheroscle-
rosis. Atherosclerosis 2008;196:756-63
MoK CC, Ko GTC, Ho LY, et al.

— Prevalence of atherosclerotic risk
factors and the metabolic syndrome in
patients with chronic inflammatory
arthritis. Arthritis Care & Research
2011;63:195-202.



