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Rheumatoid arthritis (RA) is a chronic inflammatory disease
characterized by radiographic joint destruction, severe func-
tional deterioration, and work disability1. Accumulated
evidence indicates that the longterm survival of patients
with RA is shorter than that of the general population2-5.
Cardiovascular disease and atherosclerotic events are the
most common causes of death in patients with RA. Standard
mortality ratios (SMR) have ranged from 1.13 to 5.25 for
patients with RA who die from circulatory diseases, with a
higher risk for women6.

Studies that analyze the prevalence of traditional risk

factors in the development of atherosclerotic disease in RA
are scarce and sometimes contradictory. Some studies have
shown an altered lipoprotein profile, with low levels of high
density lipoprotein (HDL)-cholesterol and high levels of
lipoprotein(a) [Lp(a)]7-9. Others have described higher
levels of plasma homocysteine in patients with RA
compared with controls10,11. Other reports failed to confirm
that patients with RA have a higher concentration of tradi-
tional risk factors than the general population.

We characterized a cohort of Chilean patients with RA to
determine the prevalence of cardiovascular risk factors and
to establish possible associations between these factors and
features of RA disease.

MATERIALS AND METHODS
Patients and control population. We consecutively studied 54 Chilean
patients (47 women, 7 men) who met the 1987 revised criteria for RA of the
American College of Rheumatology, that were recruited from our rheuma-
tology clinic. We also studied 32 sex and age paired non-RA subjects as a
control group that were recruited through an advertisement. All participants
signed consent forms, and the protocol was approved by the ethics
committee at our institution.

Data collection. A thorough survey of all patient records from disease onset
was performed retrospectively using a structured registration form. All
participants were interviewed about cardiovascular risk factors (smoking,
hypertension, diabetes, hormonal status, personal and family history of
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ABSTRACT. Objective. Epidemiologic studies have shown an increased mortality rate in patients with rheuma-
toid arthritis (RA). The most common cause of death in these patients is cardiovascular disease. We
estimated the frequency of and examined risk factors for coronary artery disease in Chilean patients
with RA.
Methods. Fifty-four patients with RA were studied: 87% were women, with a mean age (± standard
deviation) of 51 ± 13 yrs, 92% were rheumatoid factor positive, and 51% had radiological erosions;
32 age and sex matched healthy controls were studied. Traditional cardiovascular risk factors and
RA-specific variables were determined. Lipid profile, lipoprotein(a) [Lp(a)], homocysteine, ultra-
sensitive C-reactive protein (CRP), anticardiolipin (aCL), anti-ß2-glycoprotein I (anti-ß2-GPI) and
antioxidized low density lipoprotein (ox-LDL) antibodies were measured.
Results. Median concentration of homocysteine was significantly higher in patients with RA than in
controls: 10 (range 5.4–37.4) versus 8.3 (3.6–17.8) µmol/l (p = 0.001). Patients with RA who gave
a history of cardiovascular disease had the highest concentrations of homocysteine: 15.1 (13.1–19.7)
versus 9.9 (5.4–37.4) µmol/l (p = 0.001). We found no differences between patients and controls in
lipid profiles or Lp(a), or for other traditional risk factors. Anti-ox-LDL, IgG aCL, and IgG anti-ß2-
GPI antibody levels were similar in both groups. IgM subtypes were higher in patients with RA than
in controls, but in low titers.
Conclusion. Our data suggest that a high homocysteine concentration could be an important risk
marker for cardiovascular disease in patients with RA. (J Rheumatol 2002;29:1619–22)
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cardiovascular events) and underwent a complete examination, including
body mass index, arterial pressure, number of swollen and painful joints,
and the presence of extraarticular manifestations of RA. Duration of
morning stiffness, number of swollen joints, and Thompson index
measured clinical disease activity of patients with RA. Functional capacity
was assessed by Health Assessment Questionnaire (HAQ) and Steinbrocker
functional status.

Laboratory tests. Blood was collected after an overnight fast. Aliquots of
serum were frozen and stored at –70°C. Total serum cholesterol and triglyc-
eride concentrations were measured by enzymatic methods (Boehringer-
Mannheim kit) and HDL-cholesterol was determined after isolation using
the precipitation technique of Siegler and Wü12. Low density lipoprotein
(LDL)-cholesterol was calculated by the method of Friedewald, et al13.

Using a commercial ELISA kit we measured Lp(a) (MACRA Lp(a),
Biotech, Trinity Biotech, Jamestown, NY, USA); anticardiolipin antibodies
(aCL) (AphL ELISA kit, Louisville APL Diagnostics, Doraville, GA,
USA); anti-ß2-glycoprotein I (anti-ß2-GPI) (Byndazime Anti-ß2-GPI
enzyme immunoassay kit, Birmingham, UK); and antioxidized LDL (anti-
oxLDL) (Immulisa anti-ox LDL antibody ELISA, Immco Diagnostics,
Buffalo, NY, USA).

Homocysteine concentrations were assayed using high performance
liquid chromatography (Crom Systems, Munich, Germany), and ultrasensi-
tive C-reactive protein (CRP) was measured by immunochemilumines-
cence assay (Immulite Systems, DPC, Los Angeles, CA, USA).

Statistics. Frequencies and proportions were compared by chi-square test or
Fisher exact test. Comparisons of parametric variables were by Student t
test and nonparametric variables by Wilcoxon rank-sum test. Correlations
between variables were analyzed by Spearman correlation coefficient. P
values less than 0.05 were considered significant.

RESULTS
Clinical and demographic characteristics of study popula-
tion. Descriptive data for patients and controls are presented
in Table 1. Most patients (94%) were in Steinbrocker func-
tional class I or II, and they had a mean morning stiffness of
33 ± 56 min with a median swollen joint count of 4 (0–30).

Lipid profiles and Lp(a). Median total cholesterol, LDL-
cholesterol, and triglyceride levels were lower in patients
than in controls, although the differences were not signifi-
cant. The median ratios of total cholesterol/HDL–choles-
terol and LDL-cholesterol/HDL-cholesterol were
significantly lower in patients with RA. Median Lp(a) levels
were similar between patients and controls (Table 2).

Homocysteine concentrations. Median homocysteine
concentrations were significantly higher in patients than in
controls, 10 (5.4–37.4) versus 8.3 (3.6–17.8) µmol/l (p =
0.001) (Table 2). Forty patients (75%) were taking
methotrexate (MTX) and their median homocysteine levels
were lower than in patients with other therapies, without
reaching statistical significance: 9.9 (5.8–17.6) versus 12.5
(5.4–37.4) µmol/l (p = 0.056). Seventy-three percent of
patients taking MTX were receiving folic acid supplementa-
tion (1 mg/day). There was no difference in median homo-
cysteine levels between the group using folic acid and those
not using folic acid: 9.9 (5.9–16) versus 9.9 (5.8–17.6)
µmol/l (p = nonsignificant). Patients with a history of an
atherosclerotic event had significantly higher levels of
median homocysteine compared with patients with no such
history: 15.1 (13.1–19.7) versus 9.9 µmol/l (5.4–37.4) (p =
0.001). When we excluded from the analysis subjects older
than 60 years we were left with 40 patients and 24 controls.
Still, we found a significant difference in homocysteine
levels between them: 9.8 (5.4–17.6) versus 7.7 (3.6–13.2)
µmol/l (p = 0.003).

C-reactive protein. Median CRP levels were significantly
higher in patients than in controls, 0.73 (0.04–5.96) versus
0.31 (0.05–2.88) mg/dl (p = 0.002) (Table 2). There was no
correlation between CRP level and homocysteine level,
cholesterol level, or personal history of atherosclerotic
events.

Anticardiolipin, anti-ß2-GPI, and anti-oxLDL antibodies.
The IgG-aCl, IgG-ß2-GPI, and anti-oxLDL levels were
similar between patients and controls. Median IgM-aCl and
IgM-ß2-GPI levels were significantly higher in patients than
in controls, although their absolute titers were within normal
ranges, 3.0 (0.53–23) versus 1.6 (0.21–10.6) MPL units (p =
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Table 1. Characteristics of patients and controls. Values are expressed as
medians with ranges.

RA, n = 54 Controls, n = 32 p

Age, yrs 51 (27–82) 50 (26–73) NS
Sex, female, % 87 87 NS
BMI, kg/mz 26 (18–39) 27 (17–38) NS
Disease duration, yrs 9.5 (0.2–32)
HAQ 44 (0–2.25)
Morning stiffness, min 10 (0–240)
Swollen joint count, 0–66 4 (0–30)
Thompson index, 0–480 70.5 (0–403)
Steinbrocker I and II, % 94
ESR, mm/h 27 (3–99)
Positive RF, % 92
Bony erosions, % 51
Hypertension, % 39 28 NS
Diabetes mellitus, % 0 3 NS
Use tobacco, % 39 44 NS
Positive family history, % 17 16 NS
Postmenopausal status, % 52 53 NS

NS: not significant, BMI: body mass index, HAQ: Stanford Health Assess-
ment Questionnaire, ESR: erythrocyte sedimentation rate, RF: rheumatoid
factor.

Table 2. Laboratory test in RA patients and controls. Data are medians
(ranges).

Variable RA, n = 54 Controls, n = 32 p

Homocysteine, µmol/l 10 (5.4–37.4) 8.3 (3.6–17.8) 0.001
Total cholesterol/HDL 4 (3–8) 5 (3-9) 0.05
LDL cholesterol/HDL 3 (1–6) 4 (2–7) 0.05
Total cholesterol, mg/dl 205 (140–426) 225 (120–355) 0.08
LDL cholesterol, mg/dl 148 (76–331) 167 (69–302) 0.07
HDL cholesterol, mg/dl 46 (24–82) 42.5 (30–69) 0.1
Triglycerides, mg/dl 63 (16–169) 56 (19–218) 0.6
Lp(A), mg/dl 10 (0.1–66) 9.3 (0.1–50) 0.8
CRP, mg/dl 0.73 (0.04–5.96) 0.31 (0.05–2.88) 0.002
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0.00004) and 4.3 (0.3–85) versus 2.5 (0–12.3) U/ml (p =
0.004), respectively.

Prevalence of cardiovascular risk factors and atheroscle-
rotic events. Four patients (7.5%) and no controls had a
history of atherosclerotic events: 2 have had cerebrovascular
disease and 2 stable angina. No participant had a history of
myocardial infarction.

As shown in Table 1, the frequencies of traditional
cardiovascular risk factors were similar in patients and
controls and the number of risk factors per subject was
higher in controls than in patients (Figure 1). Homocysteine
was the only cardiovascular risk marker that we found was
more prevalent in patients with RA (Figure 2).

Clinical disease activity, treatments, and laboratory vari-
ables. Seventy-five percent of patients with RA were
receiving MTX therapy (mean dose 10 ± 6.6 mg/week),
77% corticosteroids (mean dose 6.4 ± 2.9 mg/day), 37%

antimalarials, and just 4% were receiving other therapies
such as azulfidine or azathioprine. There was no correlation
between the lipid profile and corticosteroids or antimalarial
therapy. We found no correlation between clinical disease
activity measures and any of the cardiovascular risk factors
(data not shown).

DISCUSSION
Several studies suggest that cardiovascular diseases account
for about half of all deaths in RA. Cardiovascular deaths are
more frequent in the younger age group (< 55 years). This
might be the reason for the substantial reduction in life
expectancy in patients with RA3,14.

Classical and new cardiovascular risk factors in patients
with RA have received only modest attention and the
different studies have shown contradictory results.

In our study, lipids in patients with RA did not reveal a
proatherogenic profile. Indeed, the ratios of total choles-
terol/HDL cholesterol and LDL cholesterol/HDL cholesterol
were lower in patients compared with the controls. Our RA
patients and the control group had similar nutritional habits.
We found no differences between lipid profile and the dura-
tion of RA, extraarticular manifestations, or any of the
activity measures studied (number of swollen joints,
morning stiffness, CRP, or erythrocyte sedimentation rate).
It has been described that total cholesterol, HDL, and LDL
levels may oscillate according to the inflammatory status of
RA8,15,16. The low clinical activity index in the majority of
our patients with RA could be one explanation of their
normal lipid profiles.
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Figure 2. Frequencies of cardiovascular risk factors in patients with RA and controls. Homocysteine
was the only cardiovascular risk marker that was more prevalent in patients with RA. * p < 0.05.

Figure 1. Number of cardiovascular risk factors in patients with RA and
controls.

*
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Studies in patients with RA have shown elevated levels
of Lp(a), and a positive correlation with acute phase reac-
tants was found in some of them9,17. In our study Lp(a)
levels were similar in patients and controls, and no correla-
tion between Lp(a) levels and CRP was found.

Hyperhomocysteinemia is considered a risk marker of
cardiovascular disease18 and in our patients homocysteine
level was the only cardiovascular risk marker significantly
higher than in controls. Of interest, patients with a history of
atherosclerotic events had higher levels in comparison with
patients who did not. Reports have described hyperhomo-
cysteinemia in patients with RA treated with low dose MTX
corrected by folate administration19. Others found hyperho-
mocysteinemia to be independent of MTX use20. We found
no correlation between homocysteine level and MTX
therapy independent of folate supplementation in our
cohort. This finding should be taken with caution because of
the small number of subjects studied. Although there was no
evidence of nutritional deficiencies in clinical history or
examination in our RA patients, it has been described that
older patients with long-standing RA could have nutritional
vitamin B12 deficits and low serum cobalamin concentra-
tions that could influence homocysteine levels21. When we
analyzed homocysteine levels excluding participants over
age 60 years, RA patients maintained higher levels of homo-
cysteine compared with controls. Other reasons that could
explain hyperhomocysteinemia in these patients could be an
enzymatic defect in homocysteine metabolism due to
chronic illness, gastrointestinal disturbances, or renal
impairment11,21. Future studies of hyperhomocysteinemia in
patients with RA should take these factors into account.

The effect of RA treatment in cardiovascular risk factor
and mortality is controversial. Some authors have found that
MTX significantly increases mortality in patients with RA
and cardiovascular comorbidity22, probably mediated by a
MTX induced rise in homocysteine levels. Others found a
lower mortality in RA patients using MTX23. All studies
failed to identify corticosteroid treatment in RA as a risk
factor for cardiovascular disease2. We found no relation
between the different RA treatments and the presence of
cardiovascular risk factors.

Although it is well established that cardiovascular
mortality is increased in RA, the reasons for this remain
elusive. Any effort to identify and treat atherosclerosis risk
factors could have a profound epidemiological influence in
this disease and future investigations must consider and
explore not only the traditional risk factors, but also antiin-
flammatory and immune modulatory interventions.
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