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Conclusions: Carotid atherosclerosis is more fre-
quently detected in RA but its prevalence was not
correlated with isolated inflammatory markers
measurement or noncumulative activity scores.
These findings reinforce the need to evaluate sub-
clinical atherosclerosis in RA patients, and to find
predictors of atherosclerotic lesions.

Keywords: Rheumatoid Arthritis; Atherosclerosis;
Inflammation; C-reactive Protein.

Abbreviations: RA: rheumatoid arthritis; CRP: C-re-
active protein; DAS 28: disease activity score with
28 joints; SDAI: simplified disease activity index;
HAQ: health assessment questionnaire; US: ultra-
sound; DMARDS: disease-modifying anti-rheuma-
tic drugs

Resumo

Introdução: Embora a inflamação tenha um papel
definido na patogênese da aterosclerose, a ligação
entre parâmetros de atividade de artrite reumatói-
de (AR) e achados de aterosclerose não está esta-
belecida.
Objetivos: Investigar a associação entre ateroscle-
rose subclínica de artérias carótidas e parâmetros
clínicos e laboratoriais que refletem atividade in-
flamatória sistêmica na AR.
Métodos: 71 pacientes consecutivos com AR foram
selecionados e comparados a 53 controles saudá-
veis. Fumantes, diabéticos e hipertensos foram ex-
cluídos, assim como aqueles que estivessem em
uso de estatinas ou fibratos. Ultra-som (US) de ca-
rótidas foi executado em todos os participantes.
PCR, VS e fibrinogênio foram determinados em am-
bos os grupos. A avaliação da atividade da AR in-
cluiu DAS 28 e índice de atividade da doença sim-

*Rheumatology Division, University of Santa Catarina,
Santa Catarina – Brazil
**Rheumatology Division, University of São Paulo – Brazil

Abstract

Background: Although inflammation has a defi-
ned role in the pathogenesis of atherosclerosis, the
link between rheumatoid arthritis (RA) parameters
of disease activity and atherosclerotic findings are
not defined.
Objective: To investigate the association between
subclinical carotid atherosclerosis and clinical/la-
boratorial parameters of RA systemic inflamma-
tory activity.
Methods: Seventy-one RA patients were consecu-
tively selected and compared to 53 healthy con-
trols. Smoking, diabetes and hypertension were ex-
cluded, as well as the use of statins or fibrates. 
B-mode carotid ultrasound was performed in all
subjects. CRP, ESR and fibrinogen were determi-
ned in both groups. Clinical assessment of RA ac-
tivity included DAS 28 and SDAI. Correlation
between plaques and intima-media thickness
(IMT) of common carotid arteries and inflamma-
tory parameters was evaluated.
Results: Carotid plaques were more prevalent in RA
patients than in controls (14.1% vs. 1.9 %, p=0.02)
and marginally increased IMT was observed (0.72
± 0.17 vs. 0.67 ± 0.15mm, p=0.07). RA patients with
plaques had older age (p=0.001) and increased IMT
(p<0.001), but low SDAI (p=0.025) compared to tho-
se without plaques. RA patients with plaques had
also longer disease duration, although this diffe-
rence did not reach statistical significance (p=0.06).
No significant correlations were found between
IMT and ESR (p=0.80), CRP (p=0.75), fibrinogen
(p=0.94), HAQ (p=0.89) and DAS 28 (p=0.13). 
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plificado (SDAI). Testes de correlações foram feitos
entre a presença de placas e a espessura da cama-
da íntimo-medial (IMT) com parâmetros de infla-
mação.
Resultados: Placas nas carótidas foram mais pre-
valentes na AR (14,1% versus 1,9%, p=0,02), e a IMT
foi discretamente aumentada (0,72 ± 0,17 contra
0,67 ± 0,15mm, p=0,07). Pacientes com AR e placas
apresentavam idade maior (p=0,001), IMT aumen-
tada (p< 0,001), SDAI menor (p=0,025) e duração
maior da doença (p=0,06). Nenhuma correlação foi
encontrada entre IMT e VHS (p=0,80), PCR
(p=0,75), fibrinogênio (p=0,94), HAQ (p=0,89) e DAS
28 (p=0,13). 
Conclusões: Aterosclerose de carótidas é detecta-
da com maior frequência na AR, mas não se corre-
laciona com parâmetros inflamatórios isolados. Es-
tes achados reforçam a necessidade de avaliar a
presença de aterosclerose subclínica nos pacientes
com AR, e encontrar fatores preditivos de lesão ate-
rosclerótica. 
Palavras-chave: Artrite reumatóide; Aterosclerose;
Inflamação; Proteína C reativa.

Introduction

Although nowadays we have new diagnostic me-
thods and new efficient drugs in Rheumatoid
Arthritis (RA), life expectancy is still reduced in 3 to
10 years compared to the normal population.1-3 In-
deed, death rate in severe RA is similar to that found
in patients with lymphoma and coronary artery di-
sease.4 This higher mortality is mainly due to car-
diovascular disease, as a consequence of accelera-
ted atherosclerosis found in this disease.5-13

Identification of atherosclerosis on its preclini-
cal phases has become a great challenge in normal
population, and includes not only the search for
new risk factors but also the use of non-invasive
diagnostic methods such as carotids ultrasound
(US). In RA patients this issue is also a major con-
cern considering that recent studies have showed
a higher prevalence of severe coronary artery disea-
se and higher incidence of silent acute myocardial
infarction (AMI) and sudden death in this popula-
tion, which suggests that atherosclerotic disease is
later diagnosed in RA.14,15

Previous studies in patients without RA pointed
out the importance of inflammation in the atheros-
clerotic process.16-20 Indeed, some laboratory tests
considered markers of systemic inflammation such

as C-reactive protein (CRP) and fibrinogen have
showed correlations with the extension of atheros-
clerotic lesions and cardiovascular and cerebro-
vascular clinical events.21-23

Considering that isolated measurement of CRP
or fibrinogen levels in population without RA were
predictors of atherosclerotic findings, we decided
to analyze if isolated levels of inflammatory para-
meters and noncumulative activity scores in RA
patients are associated with atherosclerosis in US
of carotid arteries. 

Patients and Methods

Study Population
Seventy-one RA patients (according to the ACR cri-
teria)24 from the RA outpatient clinic of the Rheu-
matology Division of Federal University Hospital in
Santa Catarina were consecutively included. Fifty
three healthy age- and sex-matched subjects from
the local community were selected as control
group. Exclusion criteria for both groups were
smoking (in the last 5 years), diabetes mellitus
(DM), hypertension, pregnancy, renal failure, chro-
nic hepatopathy, nephrotic syndrome, and
hypothyroidism. All subjects using any lipid-lowe-
ring drugs such as statins or fibrates (in the last 3
months) were also excluded. Fifty-eight RA pa-
tients (81.6%) were taking prednisone (mean dose
7.6 ± 3.4 mg/day), 81.6% methotrexate, 12.7% chlo-
roquine diphosphate, and 14.1% leflunomide. He-
alth Assessment Questionnaire (HAQ)25, Disease
Activity Score with 28 joints (DAS 28)26, and Sim-
plified Disease Activity Index (SDAI)27 were asses-
sed in RA patients. The study was approved by the
local Ethics Committee and informed consent was
obtained from all participants.

Study protocol
Carotid ultrasound (US): Common carotid artery
US with intima-medial thickness (IMT) measure-
ment and analysis for the presence of plaques was
blindly performed by the same examiner in all sub-
jects using a Philips Bothel WA, USA, ATL HDI 3000
Ultrasound device, high resolution B-mode with
multifrequency 5-12mHz linear transducer. All
subjects were examined in a supine position, neck
extended, and the chin facing the counter lateral
side. Carotids were examined bilaterally in the lon-
gitudinal and transversal planes. Average IMT cal-
culation in millimeters was obtained from 3 mea-
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surements performed 1 cm below
the common carotid bifurcation in
a region free of atherosclerotic pla-
ques. IMT was considered normal
if below 0.9 mm and plaque was de-
fined if greater than 1.5 mm.28,29

Laboratorial evaluation: All RA pa-
tients and controls were fasting for
at least 12 hours at the beginning of
the study before blood tests. IgG
anti-CCP were detected by ELISA
(INOVA Diagnostics, Inc.) and were
considered positive if greater 
than 20 IU.30 Rheumatoid factor 
was quantified using nephelome-
try (Behring 100), with cut-off 
> 20UI/ml for positive values. CRP
levels were determined by standard
nephelometry method, plasma fi-
brinogen was measured by method
of Clauss and erythrocyte sedimen-
tation rate (ESR) was evaluated using Westergren
method. 
Statistical Analysis: Statistical analysis was perfor-
med with the statistical program SPSS for Win-
dows, version 12.0 (Chicago, Illinois-USA). Results
are presented as the mean ± standard deviation
(SD) or percentage. Comparisons were performed
between RA and control groups using Student T
test for quantitative variables and chi-square or
the exact Fisher test for qualitative variables. Cor-
relations between variables were made by calcula-
ting the correlation coefficient through Pearson
correlation tests. Statistical significance was set as
below 0.05.

Results

The distribution of age, gender, body mass index
(BMI), and family history was similar among RA
and control groups, as demonstrated in Table I. As
expected, higher levels of ESR (p<0.001), CRP
(p<0.001), and fibrinogen (p<0.001) were detected
in RA compared to healthy controls (Table I).

RA patients had a mean disease duration of 9.02
± 0.73 years, and positive RF and anti-CCP antibo-
dies were detected in 59 patients (83%) and 56
(78.9%), respectively. RA group had a mean DAS 28
of 4.58 ± 1.04, SDAI of 46.66 ± 28.74, and HAQ of
1.29 ± 0.70. None of them was in remission accor-
ding to the ACR criteria. At the time of the study,

Table I. Demographical and laboratorial characteristics, carotid
intima-media thickness (IMT) measurement and prevalence of
plaques in RA patients and controls 

RA Control
(n = 71) (n = 53) P

Age (years) 48.9 ± 12.3 45.4 ± 9.4 0.20
Female [n(%)] 64 (90.1%) 46 (86.1%) 0.56
BMI (Kg/m_) 25.7 ± 4.6 25.6 ± 4.6 0.69
Family History [n(%)] 36 (51%) 27 (49%) 0.98
ESR (mm 1st/ hour) 32.66 ± 22.69 16.12 ± 10.77 <0.001
CRP (mg/l) 18.18 ± 23.74 4.03 ± 4.29 <0.001
Fibrinogen (mg/dl) 366.20 ±120.28 289.32 ± 69.95 <0.001
IMT (mm) 0.72 ± 0.17 0.67 ± 0.15 0.07
Plaques [n(%)] 10 (14.1 %) 1 (1.9 %) 0.02

Values expressed in mean ± standard deviation (SD) or percentage. BMI = body mass index;Fa-
mily History = acute myocardial infarction,angina or cerebrovascular disease history;ESR = Ery-
throcyte Sedimentation Rate; CRP = C-Reactive Protein; IMT = intima-media thickness.

Table II. Correlations between carotid 
intima-media thickness (IMT) measurement 
and clinical/laboratorial parameters in 
Rheumatoid Arthritis patients

r coefficient (p)
Age 0.59 (<0.001)
Disease duration 0.13 (0.27)
BMI 0.19 (0.10)
ESR -0.03 (0.80)
CRP 0.04 (0.75)
Fibrinogen 0.01 (0.94)
Rheumatoid factor -0.04 (0.72)
Anti-CCP -0.07 (0.57)
Tender joints count -0.21 (0.08)
Swollen joints count 0.18 (0.14)
Patient Assessment 0.00 (1.0)
Physician Assessment -0.01 (0.94)
Pain (VAS) 0.02 (0.85)
DAS 28 -0.18 (0.13)
SDAI -0.03 (0.77)
HAQ 0.02 (0.89)
Prednisone -0.04 (0.73)
Methotrexate -0.21 (0.12)

BMI = body mass index; ESR = Erythrocyte Sedimentation Rate; CRP =
C-Reactive Protein;DAS 28 = disease activity score (28 joints analyzed);
SDAI = simplified disease activity index; HAQ = Health Assessment
Questionnaire;VAS = visual analog scales.
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58 patients (81.6%) were taking corticosteroids
with a mean prednisone dose of 7.64 ± 3.45 mg/d,
and 58 patients were using methotrexate (81.6%). 

The mean IMT was marginally increased in 
RA patients versus controls (0.72 ± 0.17 vs. 0.67 ±
0.15 mm, p=0.07) and plaques were also more fre-
quently observed in RA (14.1% vs. 1.9%, p=0.02)
(Table I). IMT had a significant positive correla-
tion with age in RA patients (Table II). In contrast,
IMT did not correlate with BMI, ESR, CRP, fibrino-
gen levels, titers of Rheumatoid Factor or anti-CCP
antibodies. Moreover, it did not correlate with any
of the studied scores (DAS 28, SDAI, HAQ) or cur-
rent therapy (Table II). Rheumatoid nodules were
detected in 9 RA patients (12.68%) but IMT mea-
surement did not differ between those with or wi-
thout them (0.65 ± 0.15 vs. 0.73 ± 0.17 mm, p=0.13).

The comparison between RA patients with
(n=10, 14.1%) and without plaques (n=61, 85.9%)
revealed that the former had significantly older age
(p=0.001) and a higher mean IMT (p<0.001) (Table
III). SDAI scores were lower in RA patients with

plaques than in those without
(p=0.025). There was a trend toward
a higher disease duration in RA pa-
tients with plaques although it did
not reach statistical significance
(p=0.06). Patients with plaques had
similar levels of ESR (p=0.20), CRP
(p=0.17), RF (p=0.55), fibrinogen
(p=0.32), DAS 28 (p=0.27) and HAQ
(p=0.17) compared to those without
plaques (Table III).

Discussion

This study confirmed that atheros-
clerosis is more prevalent in RA, sin-
ce we found higher prevalence of
carotid plaques and a trend to in-
creased IMT. However, these carotid
US findings in RA patients were not
predicted by isolated laboratorial
parameters such as CRP or single
time point disease activity as-
sessment, in contrast to the normal
population in which isolated acute
phase tests are related to atheros-
clerotic findings.21

To reach these findings the main
classic CAD risk factors such as

hypertension, diabetes mellitus and smoking were
excluded from our studied population, since they
independently increase the development of athe-
rosclerosis.31-33 These strict exclusion criteria al-
lowed us to identify atherosclerosis due to RA itself
and its association with the persistent inflamma-
tory process. Indeed, studies on prevalence of athe-
rosclerosis in RA should be carefully analyzed sin-
ce well-known classic risk factors are usually pre-
sent. In our study the use of statins and fibrates was
not allowed, not only because they interfere with
atherosclerotic findings, but due to their possible
beneficial effects on rheumatoid inflammatory pa-
rameters.34-36

Carotid US was chosen in our study since this
method can identify early findings of subclinical
atherosclerosis which are predictive of future car-
diovascular events.28,37 Interestingly, in the present
study IMT measurements were associated with age
and there was a trend of thicker IMT in RA compa-
red to healthy subjects. Moreover, a higher preva-
lence of atherosclerotic plaques was demonstrated

Table III. Demographical and laboratorial characteristics, carotid
intima-media thickness (IMT) measurement and prevalence of
plaques in RA patients and controls 

RA Plaques + RA Plaques –
(n=10) (n=61) P

Age (years) 60.20 ± 8.78 47.08 ± 11.86 0.001
Disease duration (years) 12.40 ± 6.22 8.47 ± 6.05 0.06
ESR (mm 1st/ hour) 24.10 ± 14.60 34.07 ± 23.54 0.20
CRP (mg/l) 8.64 ± 8.27 19.75 ± 25.08 0.17
Rheumatoid factor 195.10 ± 281.71 308.13 ± 584.46 0.55
Fibrinogen (mg/dl) 326.04 ± 113.56 371.94 ± 121.08 0.32
Tender joints 6.70 ± 3.43 7.75 ± 5.21 0.54
Swollen joints  7.60 ± 3.68 8.57 ± 4.96 0.55
Pain (VAS)* 5.60 ± 1.64 6.00 ± 2.18 0.58
Patient Assessment* 5.70 ± 1.76 5.91 ± 2.25 0.78
Physician Assessment* 6.90 ± 1.45 6.66 ± 1.81 0.69
DAS28 4.24 ± 1.02 4.64 ± 1.05 0.27
SDAI 35.54 ± 12.34 48.50 ± 30.28 0.025
HAQ 1.58 ± 0.52 1.24 ± 0.72 0.17
Prednisone (mg/day) 7.25 ± 2.75 7.72 ± 3.59 0.70
Methotrexate (mg/week) 20.00 ± 5.00 19.09 ± 5.74 0.66
IMT (mm) 0.91 ± 0.18 0.69 ± 0.15 <0.001

BMI = body mass index; ESR = Erythrocyte Sedimentation Rate; CRP = C-Reactive Protein;
DAS 28 = disease activity score (28 joints analyzed); SDAI = simplified disease activity index;
HAQ = Health Assessment Questionnaire; IMT = intima-media thickness
*visual analog scales (VAS) - 0 to 10 for pain, patient global assessment and physician global
assessment.
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in RA patients than in controls. Although increased
IMT has been observed in other RA studies29,38-42

two recent studies did not find any difference in
IMT measurement between RA and controls.43,44

Clinical parameters of rheumatoid inflamma-
tory activity such as tender or swollen joints count,
pain and global disease assessment were not rela-
ted with IMT measurement or presence of plaques.
RA assessment scores including DAS 28 and HAQ
were also not associated with plaques and IMT. In
addition, classic laboratorial parameters of inflam-
mation such as CRP, ESR, fibrinogen, and RF levels
did not discriminate thicker IMT or a higher pre-
valence of plaques in RA. 

In our RA population, plaques were observed in
older patients, with a trend to be detected in tho-
se with a longer disease duration suggesting a pos-
sible role of chronic RA inflammation and suppor-
ting the notion that time of exposition of the en-
dothelium to systemic inflammation can be im-
portant to the development of atherosclerosis. On
the other hand, no association was observed
between IMT or plaques with HAQ scores, which
evaluates functional capacity. 

Our results reinforce the need for identification
of other cardiovascular risk factors in RA that can
predict atherosclerotic lesions and reveal the com-
plex relationship between atherosclerosis, rheu-
matoid arthritis and inflammation.

Also to be considered is the influence of the the-
rapy of RA on atherosclerotic findings and future
clinical events. In this regard, we did not find any
association of corticosteroid dose with the presen-
ce of plaques or IMT which is in accordance with
other studies.40,45 A study in RA demonstrated a de-
creased cardiovascular mortality with methotre-
xate,46 but no association with carotid findings was
detected herein regarding its use or dose. Recent
studies have found less cardiovascular clinical
events or improvement of endothelial dysfunction
in RA patients using anti-TNF drugs.47-51 On the
other hand, one recent study showed increased
prevalence of carotid plaques in patients treated
with TNF blockers, but probably the group with
TNF-blocker had more severe disease.44

Our study confirms that RA is associated with
subclinical atherosclerosis even in the absence of
traditional CAD risk factors. This study also shows
that the prevalence of atherosclerosis was not rela-
ted to isolated inflammatory markers measurement.

However, age and disease duration determined
a higher risk of having carotid plaques and increa-

sed IMT. These findings reinforce the need to per-
form tests searching for hidden atherosclerosis,
such as non-invasive carotid ultrasound in RA pa-
tients.

Correspondência para
Ivânio Alves Pereira
Departamento de Reumatologia
Universidade Federal de Santa Catarina
Florianópolis, Brasil
E-mail: ivaniop@matrix.com.br

References
1. Gabriel SE, Crowson CS, O’Fallon WM. Mortality in

rheumatoid arthritis: have we made an impact in 4
decades? J Rheumatol 1999;26:2529-2533.

2. Mitchell AM, Spitz PW, Young DY et al. Survival, prog-
nosis and causes of death in rheumatoid arthritis.
Arthritis Rheum 1986;29:706-714.

3. Alamanos Y, Drosos AD. Epidemiology of adult rheu-
matoid arthritis. Autoimmun Rev 2005;4:130-136.

4. Pincus T, Callahan LF. Taking mortality in rheumatoid
arthritis seriously: predictive markers, socioeconomic
status and comorbidity. J Rheumatol 1986;13:841-845.

5. Prior P, Symmons DP, Scott DL, Brown R, Hawkins CF.
Cause of death in rheumatoid arthritis. Br J Rheuma-
tol 1984;23:92-99.

6. Jacobson LTH, Knowler WC, Pillemer S et al. Rheuma-
toid arthritis and mortality: a longitudinal study in Pi-
ma Indians. Arthritis Rheum 1993;36:1045-1053.

7. Myllykangas-Luosujarvi R, Aho K, Kautiainen H, Iso-
maki H. Shortening of life span and causes of excess
mortality in a population-based series of subjects
with rheumatoid arthritis. Clin Exp Rheumatol
1995;13:149-153.

8. Wallberg-Jonsson  S, Öhman ML, Rantapää DS. Car-
diovascular morbidity and mortality in patients with
seropositive rheumatoid arthritis in northern Swe-
den. J Rheumatol 1997;24:445-451.

9. Wolfe F, Freundlich B, Straus WL. Increase in cardio-
vascular and cerebrovascular disease prevalence in
rheumatoid arthritis. J Rheumatol 2003;30:36-40. 

10. Watson DJ, Rhodes T, Guess HA. All cause mortality
and vascular events   among patients with rheuma-
toid arthritis, osteoarthritis, or no arthritis in the UK
General Practice Research Database. J Rheumatol
2003;30:1196-1202

11. Turesson C, Jarenros A, Jacobson L. Increased inci-
dence of cardiovascular disease in patients with rheu-
matoid arthritis: results from a community based
study. Ann Rheum Dis 2004;63:952-955.

12. Solomon DH, Karlson EW, Rimm EB et al. Cardiovas-
cular morbidity and mortality in women diagnosed
with rheumatoid arthritis. Circulation 2003;107:1303-
-1307.

13. Maradit-Kremers H, Nicola PJ, Crowson CS, Ballman
KV, Gabriel SE. Cardiovascular death in rheumatoid
arthritis. A population-based study. Arthritis Rheum
2005; 52:722-732. 



ÓRGÃO OF IC IAL DA SOC IEDADE PORTUGUESA DE REUMATOLOGIA - ACTA REUMATOL PORT. 2009;34:58-64

63

IVÂNIO ALVES PEREIRA E COL.

14. Maradit-Kremers H, Crowson CS, Nicola PJ et al. In-
creased unrecognized coronary heart disease  and
sudden deaths in rheumatoid arthritis. A population-
-based cohort study. Arthritis Rheum 2005;52:402-
-411.

15. Douglas KMJ, Pace AV, Treharne GJ et al. Excess re-
current cardiac events in rheumatoid arthritis pati-
ents with coronary syndrome. Ann Rheum Dis
2006;65:348-353. 

16. Libby P. Inflammation in atherosclerosis. Nature
2002;420:868-874.

17. Wick G, Knoflach M, Xu Q. Autoimmune and inflam-
matory mechanisms in atherosclerosis. Annu Rev
Immunol 2004;22:361-403. 

18. Badr K, Wainwright. Inflammation in the cardiovas-
cular system: here, there and everywhere. Curr Opin
Pharmacol 2004;4:107-109. 

19. Doria A, Sherer Y, Meroni PL, Shoenfeld Y. Inflamma-
tion and accelerated atherosclerosis: Basic mecha-
nisms. Rheum Dis N Am 2005;31:355-362. 

20. Paoletti R, Gotto AM, Hajjar DP. Inflammation in
atherosclerosis and implications for the therapy. Cir-
culation 2004;109:20-26.

21. Elias-Smale SE, Kardys I, Oudkerk M, Hofman A, Wit-
teman JC. Atherosclerosis. C-reactive protein is rela-
ted to extent and progression of coronary and extra-
coronary atherosclerosis; results from the Rotterdam
study. Atherosclerosis 2007 Dec;195:195-202. 

22. Ridker PM, Hennekens CH, Buring JE, Rifai N. C-re-
active protein and other    markers of inflammation
in the prediction of cardiovascular disease in women.
N. Engl J Med 2000;342:836-843.

23. Kofoed SC, Wittrup HH, Sillesen H, Nordestgaard BG.
Fibrinogen predicts ischaemic stroke and advanced
atherosclerosis but not echolucent, rupture-prone
carotid plaques: the Copenhagen City Heart Study.
Eur Heart J 2003;24:567-576

24. Arnett  FC,  Edworthy SM,  Bloch, DA et al. The Ame-
rican Rheumatism association 1987 revised criteria
for the classification of rheumatoid arthritis. Arthritis
Rheum 1988;31:315-324. 

25. Bruce B, Fries JF. The Stanford Health Assessment
Questionnaire: Dimensions and Practical Applica-
tions. Health Qual Life Outcomes 2003;1:20

26. Prevoo ML, van ‘t Hof MA, Kuper HH, van Leeuwen
MA, van de Putte LB, van Riel PL. Modified disease
activity scores that include twenty-eight-joint counts.
Development and validation in a prospective longi-
tudinal study of patients with rheumatoid arthritis.
Arthritis Rheum 1995;38:44-48. 

27. Smolen JS, Breedveld FC, Schiff MH et al. A simpli-
fied disease activity index for rheumatoid arthritis 
for use in clinical practice. Rheumatology 2003;42:
244-257.

28. Barth, JD. An update on carotid ultrasound measure-
ment of intima-media thickness.  Am J Cardiol
2002;89:328-398.

29. Gonzalez-Juanatey C, Llorca J, Testa  A et al. Increa-
sed prevalence of severe subclinical atherosclerotic

findings in long-term treated rheumatoid arthritis
patients without clnically evident atherosclerotic di-
sease. Medicine 2003;82:407-413.

30. Fernández-Suarez A, Reneses S, Wichmann I, Criado
R, Núñez A. Efficacy of three ELISA measurement of
anti-cyclic citrullinated peptide antibodies in the
early diagnosis of rheumatoid arthritis. Clin Chem
Lab Med 2005;43:11:1234-1239.

31. Lakka TA, Salonen R, Kaplan GA, Salonen JT. Blood
pressure and the progression of carotid atherosclero-
sis in middle-aged men. Hypertension 1999;34:51-56.

32. Wagenknect LE, D’Agostino R Jr, Savage PJ, O’Leary
DH, Saad MF, Haffner SM. Duration of diabetes and
carotid wall thickness. The insulin Resistance Athe-
rosclerosis Study (IRAS). Stroke 1997;28:999-1005.

33. Diez-Roux AV, Nieto FJ, Comstock GW, Howard G,
Szklo M. The relationship of active and passive smok-
ing to carotid atherosclerosis 12-14 years later. Prev
Med 1995;24:48-55.

34. McCarey DW, McInnes IB, Madhok R et al. Trial of
atorvastatin in rheumatoid arthritis (TARA): double-
-blind, randomized placebo-controlled trial. Lancet
2004;363: 2015-2021

35. Van Doornum S, McColl G, Wics IP. Atorvastatin re-
duces arterial stiffness in patients with rheumatoid
arthritis. Ann Rheum Dis 2004;63;1571-1575. 

36. Hermann F, Forster A, Chenevard R et al. Simvastatin
improves endothelial function in patients with rheu-
matoid arthritis. J Am Coll Cardiol 2005;45:461-464.

37. Del Sol AI,  Moons KG,  Hollander M et al. Is Carotid
intima-media thickness useful in cardiovascular di-
sease risk assessment ? The Rotterdam Study. Stroke
2001;32:1532-1538.

38. Wallberg-Jonsson S, Backman C, Johnson O, Karp K,
Lundström E, Sundqvist KG, Rantapää D. Increased
prevalence of atherosclerosis in patients with medi-
um term rheumatoid arthritis. J. Rheumatol
2001;28:2597-2602. 

39. Park YB, Ahn CW, Choi HK et al. Atherosclerosis in
rheumatoid arthritis. Morphologic evidence obtai-
ned by carotid ultrasound. Arthritis Rheum
2002;46:1714-1719. 

40. Kumeda Y, Inaba M,  Goto H et al. Increased thick-
ness of the arterial intima-media detected by ultraso-
nography in patients with rheumatoid arthritis.
Arthritis Rheum 2002;46:1489-1497.

41. Rodrigues G, Sulli A, Cutolo M, Vitali P, Nobili F. Caro-
tid atherosclerosis in patients with rheumatoid
arthritis. A preliminary case-control study. Ann N Y
Acad Sci 2002; 966:478-482.

42. Wada Y, Kuroda T, Murasawa A, Tanabe N, Nakano M,
Gejyo F. Autoantibodies against oxidized low-density
lipoprotein (LDL) and carotid atherosclerosis in pati-
ents with rheumatoid arthritis. Clin Exp Rheum
2005;23:482-486.

43. Del Rincón  I, William K, Stern MP, Freeman GL,
O’Leary DH, Escalante A. Association between caro-
tid atherosclerosis and markers of inflammation in
rheumatoid arthritis patients and healthy subjects.

 



ÓRGÃO OF IC IAL DA SOC IEDADE PORTUGUESA DE REUMATOLOGIA - ACTA REUMATOL PORT. 2009;34:58-64

64

DISEASE ACTIVITY SCORES NOT PREDICTORS OF ATHEROSCLEROSIS IN RHEUMATOID ARTHRITIS

Artritis Rheum 2003;48:1833-1840.
44. Roman MJ, Moeller E, Davis A et al. Preclinical caro-

tid atherosclerosis in patients with rheumatoid
arthritis. Ann Intern Med 2006;144:249-256. 

45. Davis JM, Maradit-Kremers H, Crowson CS et al. Cu-
mulative glucocorticoid exposure and the risk of car-
diovascular events in a population-based cohort of
rheumatoid arthritis subjects. Arthritis Rheum
2005;52:704

46. Choi HK, Hernán MA, Seeger JD, Robins JM, Wolfe F.
Methotrexate and mortality in patients with rheuma-
toid arthritis: a prospective study. Lancet 2002;359:
1173-1177.

47. Jacobsson  LTH,  Turesson C,  Gülfe  A et al. Treat-
ment with Tumor necrosis factor blocker is associa-
ted with a lower incidence of first cardiovascular
events in patients with rheumatoid arthritis. J Rheu-
matol 2005;32:1213-1218.

48. Hurlimann D, Forster A,  Noll G  et al. Anti-tumor ne-
crosis factor-alpha treatment improves endothelial
function in patients with rheumatoid arthritis. Circu-
lation 2002; 106:2184-2187.

49. Gonzalez-Juanatey C, Testa  A, Garcia-Castelo A, Gar-
cia- Porrua C, Llorca J, Gonzalez-Gay MA. Active but
transient improvement of endotelial function in
rheumatoid  artritis  patients undergoing long-term
treatment with anti-tumor necrosis factor alpha anti-
body. Arthritis Rheum 2004;51:447-450.

50. Mäki-Petäjä KM, Hall FC, Booth AD et al. Rheuma-
toid arthritis is associated with increased aortic pul-
se-wave velocity, wich is reduced by anti-tumor ne-
crosis factor-? therapy. Circulation 2006;114:1185-
-1192. 

51. Cardillo C, Schinzari F, Moraes N, Metimmano M et
al. Intravascular tumor necrosis factor alpha blocka-
de reverses endothelial dysfunction in rheumatoid
arthritis. Clin Pharmacol Ther 2006;80:275-281.

State of the Art Clinical Symposium

Chicago, Illinois, Estados Unidos
12-19 de Abril de 2009

BSR (British Society of Rheumatology) 
BHPR Annual Conference 

Reino Unido, Glasgow
29 de Abril a 1 de Maio de 2009

 


