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Abstract: Atherosclerosis is a chronic inflammatory disorder characterized by immune cell activation, inflammation 

driven plaque formation and subsequent destabilization. In other disorders of an inflammatory nature, the chronic inflam-

matory state per se has been linked to acceleration of the atherosclerotic process which is underlined by an increased inci-

dence of cardiovascular disease (CVD) in disorders such as systemic lupus erythematosus (SLE), rheumatoid arthritis 

(RA) and antiphopholipid (Hughes) syndrome (APS). SLE is an autoimmune disease that may affect any organ. Premature 

coronary heart disease has emerged as a major cause of morbidity and mortality in SLE. In addition to mortality, cardio-

vascular morbidity is also markedly increased in these patients, compared with the general population. The increased car-

diovascular risk can be explained only partially by an increased prevalence of classical risk factors for cardiovascular dis-

ease; it also appears to be related to inflammation. Inflammation is increasingly being considered central to the pathogene-

sis of atherosclerosis and an important risk factor for vascular disease. Recent epidemiologic and pathogenesis studies 

have suggested a great deal in common between the pathogenesis of prototypic autoimmune disease such as SLE and that 

of atherosclerosis. 

We will review traditional risk factors for CVD in SLE. We will also discuss the role of inflammation in atherosclerosis, 

as well as possible treatment strategies in these patients.  
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INTRODUCTION 

 Systemic lupus erythematosus (SLE) is an autoimmune 
disease that primarily affects young women. Cardiac in-
volvement in patients with SLE can involve all components 
of the heart, including the pericardium, conduction system, 
myocardium, valves, and coronary arteries [1, 2]. Coronary 
artery disease (CAD) in SLE was described much later than 
the other cardiovascular manifestations. The clinical mani-
festations of CAD in SLE can result from several patho-
physiologic mechanisms, including atherosclerosis, arteritis, 
thrombosis, embolization, spasm, and abnormal coronary 
flow [2].  

 The striking clinical characteristic of most patients with 
SLE who have a myocardial infarction is their young age. 
This demographic characteristic suggests that patients with 
SLE are at increased risk of myocardial infarction and that 
reports of myocardial infarction in patients with SLE do not 
simply represent chance occurrences. Fatal myocardial in-
farction has been reported to be 3 times higher in patients 
with SLE than in age- and gender -matched control subjects 
[1, 4]. Recent case- control series have confirmed that the 
risk of myocardial infarction in patients with SLE is in-
creased between 9- and 50-fold over that in the general 
population [1-3]. It has been increasingly recognized that 
patients with SLE have a high cardiovascular mortality. Lu-
pus is now considered to be an independent risk factor for 
the development of atherosclerosis. Viewing atherosclerosis 
as an inflammatory disease, this association becomes stronger 
and better understood. 

*Address correspondence to this author at the Montreal Neurological Insti-
tute 3801 University; suite WB 325 Montreal, QC H3A-2B4, Canada;  

E-mail: appenzel@unicamp.br 

 Epidemiological observations have linked inflammation 
with the cardiovascular events [1, 2]. Clinical epidemiologi-
cal observations strongly suggest that, together with classical 
conventional risk factors, other mechanisms (non-conven-
tional/disease-specific factors) promote accelerated athero-
sclerosis in diseases like SLE and other rheumatic diseases 
[3-7]. The excess risk observed in autoimmune disease ap-
pears to be driven by systemic inflammation, directly or indi-
rectly through its damaging effects on the vasculature; and 
thus the concept of inflammation as a cardiovascular risk 
factor [3, 6, 7]. 

 We will review the association of atherosclerosis and 
inflammation in general population, with emphasize in the 
role of endothelial dysfunction and autoantibodies. We fur-
ther will review the presence of traditional and nontraditional 
risk factors in SLE patients.  

ATHEROSCLEROSIS AND INFLAMMATION 

 Inflammation and atherosclerosis have been linked for 
decades, although the underlying mechanism and the anti-
gens causing immune activation are not totally elucidated [7-
10]. Activated monocytes, macrophages and T cells and cy-
tokines have an important role in atherogenisis. C reactive 
protein (CRP) is considered an indentpendent risk factor for 
CVD. In addition, autoantigens and autoantibodies have also 
important roll in atherogenisis in general population [7, 10].  

Endothelium and Atherosclerosis 

 The endothelium is a single layer of cells that lines the 
luminal surface of blood vessels [8-10]. It is strategically 
situated to act as a direct interface between the components 
of circulating blood and local tissue. It regulates numerous 
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local blood vessel functions, including vascular tone, cell 
adhesiveness, coagulation, inflammation, and permeability. 
The endothelium is able to produce and react to several po-
tent, locally active mediators and it recruits inflammatory 
cells to sites of tissue damage [9-10]. Endothelial dysfunc-
tion is a key event in atherogenesis and appears before the 
histopatholical evidence of atherosclerotic lesion [7, 11]. 
Chronically raised levels of inflammatory mediators may 
drive the inflammation that subsequently contributes to en-
dothelial damage [12]. Chronic ED and vascular inflamma-
tion may be induced both by conventional risk factors and 
systemic inflammation are important mechanisms in athero-
genesis [11, 12]. 

 During the initial stages of atherosclerosis, monocytes 
and T cells are recruited to the vessel wall across an intact 
endothelium. In order to pass the endothelium, adhesion 
molecules are necessary to be expressed in the inner layer of 
the endothelium. Several adhesion molecules may promote 
the adherence of monocytes, including intercellular adhesion 
molecule 1[ICAM-1], vascular cell adhesion molecule 1 
[VCAM-1] and selectins) [7, 10]. These adhesion molecules 
are surface proteins and their expression are mainly regu-
lated by transcription [10, 13] and induced by pro-inflam-
matory mediators, such as tumour necrosis factor alpha 
(TNF- ), interleukin-1 (IL-1), C-reactive protein (CRP) and 
CD40/CD40 ligand interaction [7, 10-12, 14-16].  

Inflamation and Atherosclerosis in General Population 

 Systemic inflammation may be regarded as accelerating 
the atherosclerotic process, in especially CRP has been asso-
ciated with CVD risk in the general population. CRP, an 
acute phase protein commonly used to measure inflammation 
in autoimmune diseases, has also an important role in 
atherogenisis of normal population, both in the early initia-
tion of atherosclerotic lesions and in the conversion of stable 
to unstable plaques. The biological effect of CRP on athero-
sclerosis development seems to encompass a complex net-
work of interactions with the cells involved in plaque growth 
and development. CRP has also proatherogenic properties by 
being capable of activating the complement system, inducing 
endothelial production of monocyte chemotactic protein-
1(MCP-1) and secretion of endothelin-1 (ET-1) and interleu-
kin 6 (IL-6), up regulating adhesion molecules (ICAM-1, 
VCAM-1, selectins), mediating macrophage uptake of LDL 
and stimulating monocyte production of tissue factor [7, 17-
19]. 

 Epidemiological and clinical studies have shown strong 
and consistent relationships between markers of inflamma-
tion and risk of future CVD events. Therefore CRP levels 
may be considered an independent risk factor for myocardial 
infarction and stroke in men with and without other tradi-
tional risk factors [17]. Prospective epidemiological studies 
have shown that increased levels of CRP, predicts coronary 
events in healthy individuals and in patients with stable and 
or unstable angina [20].  

 This strong predictive value of CRP may be explained by 
its long-term stability during storage, its long-life, its lack of 
diurnal variation, and its lack of age and sex dependency [7, 
20].  

Autoantigens and Atherosclerosis 

 Evidence from studies of human disease supports the 
involvement of autoantigens in atherosclerosis. Numerous 
autoantigens and their respective autoantibodies are involved 
in the pathogenesis of atherosclerosis [21, 22]. A cellular 
immune response specifically directed against heat-shock 
proteins (HSPs), oxidized low-density lipoprotein (oxLDL), 
and _2-glycoprotein-I (_2GPI) has been reported, suggesting 
a direct involvement of these molecules in atherosclerosis 
[23, 24]. There are probably many more such specific cell 
lines reacting with specific antigens that can modulate athe-
rosclerosis by either aggravating or decreasing its extent 
(proatherogenic or antiatherogenic). 

Heat-Shock Proteins (HSPs) 

 The human HSPs are a group of proteins that are in-
volved in maintaining the folding of several cell components. 
They are expressed at high levels on endothelial cells in re-
sponse to stress factors in order to maintain the viability of 
targeted cells and may therefore become a target for auto-
immunity [21, 25]. Stress factors include hypertension, 
smoking, lipoproteins, oxidants and many others. There are 
clinical, subclinical, and experimental data that anti-HSP60/ 
65 has a proatherogenic role. Patients with high levels of 
anti-HSP65 were found to be at increased risk of subsequent 
cardiovascular events and cardiovascular mortality [26, 27]. 
Furthermore, patients with sonographic evidence of carotid 
atherosclerotic lesions had significantly elevated levels of 
anti-HSP65 when compared to controls [22, 28]. 

Anti-Oxidized Low-Density Lipoprotein (oxLDL) 

 LDL is constituted by molecules of phospholipids, 
triglycerides, and cholesterol, and accumulates in macro-
phages. During early atherogenesis, LDL become trapped in 
the subendothelial space and is subsequently oxidized [22, 
29]. This oxLDL is thought to be responsible for triggering 
inflammatory responses in macrophages and vascular wall 
cells. It increases the adhesive properties of endothelial cells 
and induces the activation of monocytes and T cells [22, 30-
32]. OxLDL is the type of LDL that is more likely to un-
dergo uptake by macrophages, which turn into the foam cells 
characterizing atherosclerotic lesions. Anti-oxLDL antibod-
ies are present in patients with atherosclerosis, independently 
of its etiology [33, 34]. Anti-oxLDL autoantibodies seems to 
be able to discriminate patients with peripheral vascular dis-
ease and control subjects and there is also a tendency for 
higher autoantibody levels in patients with more extensive 
atherosclerosis [33].

Antiphospholipid Antibodies 

 Antiphospholipid antibodies are a heterogeneous group 
of autoantibodies, including, anticardiolipin antibody (aCL) 
and lupus anticoagulant (LA), generally directed to phos-
pholipid binding proteins; in this regard, 2GPI represents 
the major antigenic target [21]. 2GPI can be found in human 
atherosclerotic lesions obtained from carotid endarterecto-
mies, it is abundantly expressed within the subendothelial 
regions and the intimal-medial border of human atheroscle-
rotic plaques, and it colocalizes with CD4_ lymphocytes [22, 
35]. T cells specific for _2GPI are capable of increasing 
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atherosclerosis, suggesting that _2GPI is a target autoantigen 
in atherosclerosis. 

SLE AND ATHEROSCLEROSIS 

 SLE is an autoimmune disease with a variety of clinical 
manifestations that occurs predominantly young women 
[22]. In the general population atherosclerosis is more fre-
quently observed in the elderly [36] and young women are 
normally considered a group free from atherosclerosis, in 
part because of the protective effects of estrogen [22, 37].  

 The high incidence of atherosclerosis in young women 
with SLE was initially noted in autopsy studies by Bulkley 
and Roberts [38] in 1975 where significant extent of athero-
sclerosis was observed in more than 50% of deceased pa-
tients independently of the cause of death. This finding was 
emphasized in a report on myocardial infarction and sudden 
death in 1976 where Urowitz et al. [39] described a bimodal 
distribution of the causes of death in SLE: An “early” peak 
caused by SLE severity/activity or infections, and a “late” 
peak caused by CVD. Not only does atherosclerosis occur 
more frequently in SLE patients than in the general popula-
tion, but there is also epidemiological and clinical evidence 
that it is accelerated in these patients [22, 40, 41].  

 The reason that premature coronary atherosclerosis de-
velops in patients with SLE is unknown. The leading theory 
is that immune complex deposition causes the initial intimal 
damage, which is followed by accelerated development of 
atherosclerosis in patients with traditional risk factors [42]. 

 Although the risk of CVD is raised in SLE, it is still not 
clear how atherosclerosis is related to this risk [43]. It should 
also be noted that SLE-related CVD and atherosclerosis may 
differ from other conditions such as diabetes and hyperten-
sion, where it is often assumed that these conditions confer 
an increased risk in general. It could be the case that CVD - 
like many other disease manifestations of SLE - only affects 
a subgroup of SLE patients [43]. Clearly, controlled, pro-
spective studies are needed to establish whether CVD is a 
general feature of the disease or more a complication affect-
ing only a subgroup of patients [43]. Several studies suggested 
that atherosclerosis in SLE patients is characterized by an 
increased risk of localized plaque but not increased athero-
sclerosis in general, as determined by IMT measurements, at 
least not in patients with less severe disease [43-47]. 

CARDIOVASCULAR RISK FACTORS IN SLE 

 The prevalence of clinically manifest ischemic heart dis-
ease has ranged between 8% and 16% in various studies [48-
51]. The frequency of subclinical coronary artery disease 
(CAD) is likely to be considerably higher. Perfusion abnor-
malities have been reported in up to 38% of adult SLE pa-
tients [52-54] and in 16% of children [55]. Through the use 
of various noninvasive methods, atherosclerosis was detected 
in 28-40% of SLE patients [56-60], and was associated with 

increasing age and longer disease duration [61-65].  

 One important issue in SLE patients is to establish which 
are the risk factors for CVD and the role o traditional and 
non-traditional risk factors [43] (Table 1). Many SLE pa-
tients with renal disease or with a history of CVD are on 
treatment with blood pressure-lowering drugs, and in line 
with this, previous studies indicate that hypertension is an 
important risk factor for CVD in SLE [66]. In addition, 
smoking seems also to have an important role as traditional 
rosk factor in sle patients [67]. On the other hand treatment, 
especially the cumulative prednisone dose may also repre-

sent a non-traditional risk factor in these patients [68].  

 On important finding is to remember that in several stud-
ies, the Framingham risk factors did not fully account for 
CVD in SLE [69], therefore it is necessary to develop other 
methods to determine the subgroup of SLE patients that are 

at highest risk for CVD disease.  

Traditional Risk Factors 

 Only few studies have addressed the question of whether 
the frequency and level of traditional risk factors in SLE 
patients differ from those observed in age and sex-matched 
healthy controls [48, 69-72]. But there appear to be few sig-
nificant differences between patients and controls, although 
significantly higher concentrations of plasma homocysteine 
and triglycerides were reported in SLE patients [70-72]. 
Some studies concluded that CAD in SLE patients was not 
associated with recognized risk factors for CVD [74-76]. 
This conclusion needs to be regarded with some caution 
since some significant differences in the level and/or fre-
quency of these risk factors were detected in all studies com-
paring SLE patients with and without subclinical or clinical 

CAD [48].  

Table 1. CAD Risk Factors in SLE 

Traditional risk factors Immunological risk factors Disease associated risk factors 

Hiperlipidaemia Immune complex damage Corticosteroid use 

Diabetes mellitus Anntiphospholipid antibodies Elevated homocystein levels 

Smoking Pro-inflammatory cytocines Renal disease 

Obesity  Hormonal 

Hypertension   

Family history of CAD   

Sedentary lifestyle   
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 Metabolic syndrome is considered an independent predic-
tor of cardiovascular morbidity and mortality that identifies 
substantial additional cardiovascular risk beyond the sum of 
the individual risk factors. In the general population, men 
with the metabolic syndrome were 1.9 - 3.0 times more 
likely to die of any cause, and 2.9 - 4.2 times more likely to 
die from coronary heart disease. Women with the metabolic 
syndrome also had a 2-fold increased risk of major adverse 
cardiovascular events and death. In addition to the cardio-
vascular risk factors that comprise the metabolic syndrome, 
there is a strong relationship with inflammation. In patients 
with lupus an increased prevalence of the metabolic syn-
drome, was observed, suggesting a common mechanism be-
tween premature atherosclerosis and inflammation, both fea-
tures of systemic lupus erythematosus [88]. 

 Nonetheless, it is clear that traditional risk factors do not 
fully account for the high risk of accelerated atherosclerosis 
among SLE patients and this suggests that disease-related 
factors constitute an equal or even greater risk. In another 
study the authors analyzed risk factors associated with the 
development of plaques and concluded that risk factors asso-
ciated with carotid plaque and IMT are those typically asso-
ciated with cardiovascular disease in the general population, 
whereas the risk factors associated with vascular stiffness 
include SLE-specific variables related to immune dysregula-
tion and complement metabolism [77]. Therefore two differ-
ent mechanisms may account for CAD in SLE patients and 
multicentric observational studies are needed to identify the 
role of each risk factor.  

Non Traditional Risk Factors 

 Several nontraditional risk factors may be found in SLE 
patients, including renal disease and corticosteroid use. An 
association between renal disease and the prevalence of risk 
factors for CAD was reported in several studies [78-80].  

 Among a large variety of disease- or treatment-related 
factors, only the duration or the cumulative dose of predni-
sone was consistently found to predict either atherosclerosis 
and subclinical or clinically overt CAD [81-85], but CAD 
may also develop in patients that never received corticoster-
oids [85]. Furthermore, nephritis and corticosteroid therapy 
are known to aggravate hyperlipidemia, hypertension and 
obesity [48].  

 Other disease-related factors are the inflammatory media-
tors released as a result of the chronic systemic inflammation 
associated with SLE, immune complex-mediated endothelial 
cell damage, and antiphospholipid antibodies [48]. Increased 
levels of anti-oxLDL have been found in SLE patients [86-
89], however the association with CVD is still unclear. The 
presence of antiphospholipid antibodies has been associated 
with angina and myocardial infarction [90-93]. Several stud-
ies have shown an association with increased carotid intima-
media thickness or plaque [94-96]. In SLE patients, data on 
the serum concentration of anti-HSP65 antibodies are het-
erogeneous and inconclusive [86, 97].  

 The results available to date are too inconsistent to allow 
any definite conclusions as to the role of inflammatory me-
diators in premature atherosclerosis. It has been proposed 

that SLE should be considered an independent cardiovascu-
lar risk factor. 

 Unfortunately, the conflicting nature of the data available 
to date does not allow any conclusions about the pathophysi-
ology of accelerated atherosclerosis in SLE patients or about 
possible preventive measures beyond the treatment of tradi-
tional risk factors. Prospective studies are necessary in order 
to address both of these issues [48]. 

MANAGEMENT 

 Although there are multiple risk factors for premature 
atherosclerosis in SLE and the individual importance of each 
factor has not been determined, SLE patients have to be 
treated. Preventive and symptomatic treatment should follow 
internationally guidelines, there is evidence that rheumatolo-
gists are not adequately implementing preventive strategies 
[10, 42]. Considering that SLE patients are young premono-
pausal women, and therefore should be considered s a high 
risk population for atherosclerosis and CVD [10]. 

 SLE patients who present with typical complaints should 
be worked up and managed as any other nonlupus patient 
[10]. Extra care should, however, be given to patients who 
present with nonspecific complaints such as chest discom-
fort, and/or dyspnea, and/or occasional palpitations [10].  

 Investigation with 99mTc-sestamibi myocardial perfu-
sion SPECT is a useful noninvasive imaging modality to 
detect cardiovascular involvement in SLE patients with non-
specific clinical complaints of heart disease. In fact, this 
technique was able to detect perfusion abnormalities in 27 of 
33 SLE patients with such complaints [98]. The presence of 
increased carotid IMT and the presence of discrete carotid 
plaque have been shown in many populations to correlate 
with prevalent atherosclerotic cardiovascular disease risk 
factors and with incident cardiovascular events, most com-
monly myocardial infarction [10, 99, 100]. 

 Aggressive treatment to reduce traditional risk factors 
should be encouraged in SLE patients, including treatment  
of : 1. hypertension (goal: BP <130/85 mmHg), 2. hypergly-
cemia, 3.smoking cessation, 4. weight management with 
ideal body weight under 25 kg/m2 and 4. maintain regular 
physical activity [10]. Furthermore hyperlipidemia should be 
aggressively treated with an ideal LDL around 100 mg/dl. 
Statins are particularly attractive in treating hyperlipidemia 
because of their additional independent impact on lowering 
levels of C-reactive protein, at least in patients, with docu-
mented coronary artery disease [10, 101]. The spectrum of 
direct antiatherogenic properties of statins includes mainte-
nance of endothelial function, anti-inflammatory actions, and 
a permissive action on smooth muscle cell proliferation that 
allows for synthesis of extracellular matrix proteins involved 
in the reparative response [10].Antimalarials may also be 
used because of its beneficial effects on lipid profile [102].  

CONCLUSIONS 

 Parallels between the inflammatory and immunemediated 
mechanisms of both atherogenesis and SLE may provide 
clues to understanding premature vascular disease in SLE 
patients. SLE-related factors are likely involved in all stages 
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of atherogenesis from formation of the atherosclerotic lesion 
to its rupture, as well as in the thrombotic event itself. 

 SLE patients should be considered as high risk patients 
for CAD and modification of risk factors should be aggres-
sively persuade in SLE patients.  

REFERENCES 

[1] Esdaile JM, Abrahamowicz M, Grodzicky T, et al. Traditional 

Framingham risk factors fail to fully account for accelerated athe-
rosclerosis in systemic lupus erythematosus. Arthritis Rheum 2001; 

44: 23331-7.  
[2] Haque S, Bruce IN. Therapy insight: systemic lupus erythematosus 

as a risk factor for cardiovascular disease. Nat Clin Pract Cardio-
vasc Med 2005; 2: 423-30.  

[3] Ross R. Atherosclerosis-an inflammatory disease. N Engl J Med 
1999; 340: 115-26.  

[4] Willerson JT, Ridker PM. Inflammation as a cardiovascular risk 
factor. Circulation 2004; 109: 2-10.  

[5] Sattar N, McCarey DW, Capell H, McInnes IB. Explaining how 
“high-grade” systemic inflammation accelerates vascular risk in 

rheumatoid arthritis. Circulation 2003; 108: 2957-63.  
[6] Ridker PM, Cushman M, Stampfer MJ, Tracy RP, Hennekens CH. 

Inflammation, aspirin, and the risk of cardiovascular disease in ap-
parently healthy men. N Engl J Med 1997; 336: 973-9.  

[7] Abou-Raya A, Abou-Raya S. Inflammation: a pivotal link between 
autoimmune diseases and atherosclerosis. Autoimmun Rev 2006; 5: 

331-7. 
[8] Mombouli J, Vanhouette PM. Endothelial dysfunction: from physi-

ology to therapy. J Mol Cell Cardiol 1999; 31: 61-74.  
[9] Kharbanda R, Deanfield J. Functions of the healthy endothelium. 

Cor Art Dis 2001; 12: 485-491. 
[10] Abusamieh M, Ash J. Atherosclerosis and systemic lupus erythe-

matosus. Cardiol Rev 2004; 12: 267-75. 
[11] Agewall S. Is impaired flow-mediated dilation of the brachial ar-

tery a cardiovascular risk factor? Curr Vasc Pharmacol 2003; 1: 
107-9.  

[12] Bacon PA. Endothelial cell dysfunction in systemic vasculitis: New 
developments and therapeutic prospects. Curr Opin Rheumatol 

2005; 17: 49-55. 
[13] Hansson GK. Immune mechanisms in atherosclerosis. Arterioscler 

Thromb Vasc Biol 2001; 21: 1876-1890. 
[14] Bacon PA. Endothelial cell dysfunction in systemic vasculitis: New 

developments and therapeutic prospects. Curr Opin Rheumatol 
2005; 17: 49-55.  

[15] Lima DS, Sato EI, Lima VC, Miranda F, Hatta FM. Brachial endo-
thelial function is impaired in patients with systemic lupus erythe-

matosus. J Rheumatol 2002; 29: 292-7.  
[16] Constans J, Dupuy R, Blann AD, et al. Anti-endothelial cell 

autoantibodies and soluble markers of endothelial cell dysfunction 
in systemic lupus erythematosus. J Rheumatol 2003; 30: 1963-6. 

[17] Mendall MA, Strachan DP, Butland BK, et al. C-reactive protein: 
relation to total mortality, cardiovascular mortality and cardiovas-

cular risk factors in men. Eur Heart J 2000; 21: 1584-90.  
[18] Antoni P, Edward TH, Lawrence C. A proatherogenic role for 

Creactive protein in vivo. Curr Opin Lipidol 2005; 16: 512-7.  
[19] Zwaka TP, Hombach V, Torzewski J. C-reactive protein-mediated 

low density lipoprotein uptake by macrophages: implications for 
atherosclerosis. Circulation 2001; 103: 1194-7.  

[20] Biasucci LM, Liuzzo G, Grillo RL, et al. Elevated levels of C-
reactive protein at discharge in patients with unstable angina pre-

dict recurrent instability. Circulation 1999; 99: 855-60. 
[21] Zampieri S, Iaccarino L, Ghirardello A, et al. Systemic lupus 

erythematosus, atherosclerosis, and autoantibodies. Ann N Y Acad 
Sci 2005 Jun; 1051: 351-61. 

[22] Nicolo D, Monestier M. Antiphospholipid antibodies and athero-
sclerosis. Clin Immunol 2004; 112: 183-189. 

[23] Shoenfeld Y, Sherer Y, Haratz D. Atherosclerosis as an infectious, 
inflammatory and autoimmune disease. Trends Immunol 2001; 22: 

293-295. 
[24] Shoenfeld Y, Gerli R, Doria A, et al. Accelerated atherosclerosis in 

autoimmune rheumatic diseases. Circulation 2005; 112: 3337-47. 

[25] Xu Q, Wick G. The role of heat shock proteins in protection and 

pathophysiology of the arterial wall. Mol Med Today 1996; 2: 372-
379.  

[26] Sorelle R. Blood containing high levels of antibodies to heat shock 
protein 65 (hsp65) were found to be at increased risk of subsequent 

cardiovascular events. Circulation 2002; 106: 9052-9058.  
[27] Xu Q, Kiechl S, Mayr M, et al. Association of serum antibodies to 

heatshock protein 65 with carotid atherosclerosis: clinical signifi-
cance determined in a follow-up study. Circulation 1999; 100:

1169-1174.  
[28] Xu Q, Kiechl S, Mayr M, et al. Association of serum antibodies to 

heatshock protein 65 with carotid atherosclerosis. Lancet 1993; 
341: 255-259. 

[29] Shoenfeld Y, Sherer Y, George J, Harats D. Autoantibodies associ-
ated with atherosclerosis. Ann Med 2000; 32: 37-40.  

[30] Frostegard J, Haegerstrand A, Gidlund M, Nilsson J. Biologically 
modified LDL increases the adhesive properties of endothelial 

cells. Atherosclerosis 1991; 90: 119-126.  
[31] Stemme S, Faber B, Holm J, et al. T lymphocytes from human 

atherosclerotic plaques recognize oxidized low density lipoprotein. 
Proc Natl Acad Sci USA 1995; 92: 3893-3897.  

[32] Frostgard J, Huang YH, Ronnelid J, Schaffer L. Platelet-activating 
factor and oxidized LDL induce immune activation by a common 

mechanism. Arterioscler Thromb Vasc Biol 1997; 17: 963-968. 
[33] Wu R, Lefvert AK. Autoantibodies against oxidized low-density 

lipoproteins (oxLDL): characterization of antibody isotope, sub-
class, affinity and effect on the macrophage uptake of oxLDL. Clin 

Exp Immunol 1995; 102: 174 -180.  
[34] Bergmark C, Wu R, de Faire U, Lefvert AK, Swedenborg J. Pa-

tients with early onset of peripheral vascular disease have high lev-
els of autoantibodies against oxidized low-density lipoproteins. Ar-

terioscler Thromb Vasc Biol 1995; 15: 441- 445.  
[35] George J, Harats D, Gilburd B, Afek A, et al. Immunolocalization 

of _2-glycoprotein I (apolipoprotein H) to human atherosclerotic 
plaques: potential implications for lesion progression. Circulation 

1999; 99: 2227-2230. 
[36] Hansson GK. Mechanisms of disease: inflammation, atherosclero-

sis, and coronary artery disease. N Engl J Med 2005; 352: 1685-
1695. 

[37] Herrington DM, Reboussin DM, Brosnihan KB, et al. Effects of 
Estrogen Replacement on the Progression of Coronary-Artery 

Atherosclerosis. N Engl J Med 2000; 343: 522-529. 
[38] Bulkley BH, Roberts WC. The heart in systemic lupus erythemato-

sus and the changes induced in it by corticosteroid therapy: a study 
of 36 necropsy patients. Am J Med 1975; 58: 243-264.  

[39] Urowitz MB, Bookman AAM, Koehler BE, et al. The bimodal 
mortality pattern of systemic lupus erythematosus. Am J Med 

1976; 60: 221-225. 
[40] Petri M, Perez-Gutthann S, Spence D, Hochberg MC. Risk factors 

for coronary artery disease in patients with systemic lupus erythe-
matosus. Am J Med 1992; 93: 513-519. 

[41] Manzi S, Meilahn EN, Rairie JE, et al. Age-specific incidence rates 
of myocardial infarction and angina in women with systemic lupus 

erythematosus: comparison with the Framingham Study. Am J 
Epidemiol 1997; 145: 408-415. 

[42] Salmon J, Roman M. Accelerated atherosclerosis in systemic lupus 
erythematosus: implications for patient management. Curr Opin 

Rheumatol 2001; 13: 341-344. 
[43] Frostegard J. SLE, atherosclerosis and cardiovascular disease. J 

Intern Med 2005 June; 257(6): 485-95  
[44] Mitsias P, Levine SR. Large cerebral vessel occlusive disease in 

systemic lupus erythematosus. Neurology 1994; 44: 385-93.  
[45] Svenungsson E, Jensen-Urstad K, Heimburger M, et al. Risk fac-

tors for cardiovascular disease in systemic lupus erythematosus. 
Circulation 2001; 104: 1887-93.  

[46] Roman MJ, Shanker BA, Davis A, et al. Prevalence and correlates 
of accelerated atherosclerosis in systemic lupus erythematosus. N 

Engl J Med 2003; 349: 2399-406.  
[47] Wolak T, Todosoui E, Szendro G, et al. Duplex study of the carotid 

and femoral arteries of patients with systemic lupus erythematosus: 
a controlled study. J Rheumatol 2004; 31: 909-14. 

[48] Borchers AT, Keen CL, Shoenfeld Y, Gershwin ME. Surviving the 
butterfly and the wolf: mortality trends in systemic lupus erythema-

tosus. Autoimmun Rev 2004 Aug; 3: 423-53  



CVD in SLE Current Cardiology Reviews, 2008, Vol. 4, No. 2    121

[49] Petri M, Perez-Gutthann S, Spence D, Hochberg MC. Risk factors 

for coronary artery disease in patients with systemic lupus erythe-
matosus. Am J Med 1992; 93: 513-9.  

[50] Gladman DD, Urowitz MB. Morbidity in systemic lupus erythema-
tosus. J Rheumatol 1987; 14: 223-6.  

[51] Badui E, Garcia-Rubi D, Robles E, et al. Cardiovascular manifesta-
tions in systemic lupus erythematosus. Prospective study of 100 pa-

tients. Angiology 1985; 36: 431-41.  
[52] Bruce IN, Gladman DD, Ibanez D, Urowitz MB. Single photon 

emission computed tomography dual isotope myocardial perfusion 
imaging in women with systemic lupus erythematosus: II. Predic-

tive factors for perfusion abnormalities. J Rheumatol 2003; 30: 
288-91. 

[53] Sella EM, Sato EI, Leite WA, Oliveira Filho JA, Barbieri A. Myo-
cardial perfusion cintigraphy and coronary disease risk factors in 

systemic lupus erythematosus. Ann Rheum Dis 2003; 62: 1066-70.  
[54] Hosenpud JD, Montanaro A, Hart MV, et al. Myocardial perfusion 

abnormalities in asymptomatic patients with systemic lupus 
erythematosus. Am J Med 1984; 77: 286-92.  

[55] Gazarian M, Feldman BM, Benson LN, Gilday DL, Laxer RM, 
Silverman ED. Assessment of myocardial perfusion and function in 

childhood systemic lupus erythematosus. J Pediatr 1998; 132: 109-
16. 

[56] Manzi S, Selzer F, Sutton-Tyrrell K, et al. Prevalence and risk 
factors of carotid plaque in women with systemic lupus erythema-

tosus. Arthritis Rheum 1999; 42: 51-60. 
[57] Roman MJ, Shanker BA, Davis A, et al. Prevalence and correlates 

of accelerated atherosclerosis in systemic lupus erythematosus. N 
Engl J Med 2003; 349: 2399-406. 

[58] Asanuma Y, Oeser A, Shintani AK, et al. Premature coronary-
artery atherosclerosis in systemic lupus erythematosus. N Engl J 

Med 2003; 349: 2407-15. 
[59] Manger K, Kusus M, Forster C, et al. Factors associated with coro-

nary artery calcification in young female patients with SLE. Ann 
Rheum Dis 2003; 62: 846-50. 

[60] Svenungsson E, Jensen-Urstad K, Heimbürger M, et al. Risk fac-
tors for cardiovascular disease in systemic lupus erythematosus. 

Circulation 2001; 104: 1887-93. 
[61] Font J, Ramos-Casals M, Cervera R, et al. Cardiovascular risk 

factors and the long-term outcome of lupus nephritis. QJM 2001; 
94: 19-26. 

[62] Bono L, Cameron JS, Hicks JA. The very long-term prognosis and 
complications of lupus nephritis and its treatment. QJM 1999; 92: 

211-8. 
[63] Reveille JD, Bartolucci A, Alarcon GS. Prognosis in systemic 

lupus erythematosus. Negative impact of increasing age at onset, 
black race, and thrombocytopenia, as well as causes of death. Ar-

thritis Rheum 1990; 33: 37-48. 
[64] Nossent JC. Course and prognostic value of systemic lupus 

erythematosus disease activity index in black Caribbean patients. 
Semin Arthritis Rheum 1993; 23: 16-21. 

[65] Jacobsen S, Petersen J, Ullman S, et al. Mortality and causes of 
death of 513 Danish patients with systemic lupus erythematosus. 

Scand. J Rheumatol 1999; 28: 75-80. 
[66] Petri M, Perez-Gutthann S, Spence D, Hochberg MC. Risk factors 

for coronary artery disease in patients with systemic lupus erythe-
matosus. Am J Med 1992; 93: 513-9. 

[67] Toloza SM, Uribe AG, McGwin G, et al. Systemic lupus erythema-
tosus in a multiethnic US cohort (LUMINA). XXIII. Baseline pre-

dictors of vascular events. Arthritis Rheum 2004; 50: 3947-57. 
[68] Doria A, Shoenfeld Y, Wu R, et al. Risk factors for subclinical 

atherosclerosis in a prospective cohort of patients with systemic lu-
pus erythematosus. Ann Rheum Dis 2003; 62: 1071-7. 

[69] Esdaile JM, Abrahamowicz M, Grodzicky T, et al. Traditional 
Framingham risk factors fail to fully account for accelerated athe-

rosclerosis in systemic lupus erythematosus. Arthritis Rheum 2001; 
44: 2331-7. 

[70] Roman MJ, Shanker BA, Davis A, et al. Prevalence and correlates 
of accelerated atherosclerosis in systemic lupus erythematosus. N 

Engl J Med 2003; 349: 2399-406. 
[71] Asanuma Y, Oeser A, Shintani AK, et al. Premature coronary-

artery atherosclerosis in systemic lupus erythematosus. N Engl J 
Med 2003; 349: 2407-15. 

[72] Svenungsson E, Jensen-Urstad K, Heimburger M, et al. Risk fac-

tors for cardiovascular disease in systemic lupus erythematosus. 
Circulation 2001; 104: 1887-93. 

[73] Bruce IN, Urowitz MB, Gladman DD, Ibanez D, Steiner G. Risk 
factors for coronary heart disease in women with systemic lupus 

erythematosus: the Toronto Risk Factor Study. Arthritis Rheum 
2003; 48: 3159-67. 

[74] Rahman P, Urowitz MB, Gladman DD, Bruce IN, Genest J Jr. 
Contribution of traditional risk factors to coronary artery disease in 

patients with systemic lupus erythematosus. J Rheumatol 1999; 26: 
2363-8. 

[75] Lee AB, Godfrey T, Rowley KG, et al. Traditional risk factor as-
sessment does not capture the extent of cardiovascular risk in sys-

temic lupus erythematosus. Intern Med J 2006; 36: 237-43. 
[76] Roman MJ, Shanker BA, Davis A, et al. Prevalence and correlates 

of accelerated atherosclerosis in systemic lupus erythematosus. N 
Engl J Med 2003; 349: 2399-406 

[77] Selzer F, Sutton-Tyrrell K, Fitzgerald SG, et al. Comparison of risk 
factors for vascular disease in the carotid artery and aorta in women 

with systemic lupus erythematosus. Arthritis Rheum 2004; 50: 151-
9. 

[78] Kitagawa Y, Gotoh F, Koto A, Okayasu H. Stroke in systemic 
lupus erythematosus. Stroke 1990; 21:1533-9.  

[79] Manger K, Kusus M, Forster C, et al. Factors associated with coro-
nary artery calcification in young female patients with SLE. Ann 

Rheum Dis 2003; 62: 846-50. 
[80] Font J, Ramos-Casals M, Cervera R, et al. Cardiovascular risk 

factors and the long-term outcome of lupus nephritis. QJM 2001; 
94: 19-26. 

[81] Petri M, Perez-Gutthann S, Spence D, Hochberg MC. Risk factors 
for coronary artery disease in patients with systemic lupus erythe-

matosus. Am J Med 1992; 93: 513-9. 
[82] Manzi S, Selzer F, Sutton-Tyrrell K, et al. Prevalence and risk 

factors of carotid plaque in women with systemic lupus erythema-
tosus. Arthritis Rheum 1999; 42: 51-60. 

[83] Manger K, Kusus M, Forster C, et al. Factors associated with coro-
nary artery calcification in young female patients with SLE. Ann 

Rheum Dis 2003; 62: 846-50. 
[84] Svenungsson E, Jensen-Urstad K, Heimburger M, et al. Risk fac-

tors for cardiovascular disease in systemic lupus erythematosus. 
Circulation 2001; 104: 1887-93. 

[85] Rahman P, Gladman DD, Urowitz MB. Premature coronary artery 
disease in systemic lupus erythematosus in the absence of corticos-

teroid use. J Rheumatol 2000; 27: 1323- 5. 
[86] George J, Harats D, Gilburd B, et al. Atherosclerosis-related mark-

ers in systemic lupus erythematosus patients: the role of humoral 
immunity in enhanced atherogenesis. Lupus 1999; 8: 220-226. 

[87] Doria A, Shoenfeld Y, Wu R. Risk factors for subclinical athero-
sclerosis in a prospective cohort of patients with systemic lupus 

erythematosus. Ann Rheum Dis 2003; 62: 1071-1077. 
[88] Hayem G, Nicaise-Roland P, Palazzo E, et al. Anti-oxidized low-

densitylipoprotein (OxLDL) antibodies in systemic lupus erythe-
matosus with and without antiphospholipid syndrome. Lupus 2001; 

6-351. 
[89] Svenungsson E, Jensen-Urstad K, Heimbürger M, et al. Risk fac-

tors for cardiovascular disease in systemic lupus erythematosus. 
Circulation 2001; 887-1893. 

[90] Emeson EE, Shen ML, Bell CG, et al. Inhibition of atherosclerosis 
in CD4 T-cell-depleted and nude (nu/nu) C57BL/6 hyperlipidemic 

mice. Am J Pathol 1996; 149: 675-685. 
[91] Vaarala O, Manttari V, Mannienen, et al. Anti-cardiolipin antibod-

ies and risk of myocardial infarction in a prospective cohort of 
middle-aged men. Circulation 1995; 91: 23-27. 

[92] Sherer Y, Shemesh J, Tenenbaum A, et al. Coronary calcium and 
anti-cardiolipin antibody are elevated in patients with typical chest 

pain. Am J Cardiol 2000; 86:1306-1311. 
[93] Sherer Y, tenebaum A, Blank M, et al. Coronary artery disease but 

not coronary calcification is associated with elevated levels of car-
diolipin, 2-glycoprotein-I, and oxidized-LDL antibodies. Cardio-

logy 2001; 95: 20-24. 
[94] Ames PR, Margarita A, Delgado J, et al. Anticardiolipin antibody 

titre and plasma homocysteine level independently predict intima 
media thickness ofcarotid arteries in subjects with idiopathic an-

tiphospholipid antibodies. Lupus 2002; 11: 208-214. 



122 Current Cardiology Reviews, 2008, Vol. 4, No. 2 Zeller and Appenzeller 

[95] Medina G, Casaos LJ, Jara J, et al. Increased carotid artery intima-

media thickness may be associated with stroke in primary an-
tiphospholipid syndrome. Ann Rheum Dis 2003; 42: 607-610. 

[96] Vlachoyiannpoulos PG, Kanellopoulos PG, Ioannidis JP, et al.
Atherosclerosis in premenopausal women with antiphospholipid 

syndrome and systemic lupus erythematosus: a controlled study. 
Rheumatology 2003; 42: 645-651. 

[97] Xu Q, Dietrich H, Steiner HJ, et al. Induction of arteriosclerosis in 
normocholesterolemic rabbits by immunization with heat shock 

protein 65. Arterioscler Thromb 1992; 12: 789-799. 
[98] Sun S, Shiau Y, Tsai S, et al. The role of technetium-99m sestamibi 

myocardial perfusion single-photon emission computed tomogra-
phy (SPECT) in the detection of cardiovascular involvement in sys-

temic lupus erythematosus patients with non-specific chest com-
plaints. Rheumatology 2001; 40: 1106-1111. 

[99] Roman M, Salmon J, Sobel R, et al. Prevalence and relation to risk 

factors of carotid atherosclerosis and left ventricular hypertrophy in 
systemic lupus erythematosus and antiphospholipid antibody syn-

drome. Am J Cardiol 2001; 87: 663-666. 
[100] Manzi S, Selzer F, Sutton-Tyrrell K, et al. Prevalence and risk 

factors of carotid plaque in women with systemic lupus erythema-
tosus. Arthritis Rheum 1999; 42: 51-60. 

[101] Ridker P, Rifai N, Pfeffer M, et al. Long-term effects of pravastatin 
on plasma concentration of C-reactive protein. Circulation 1999; 

100: 230-235. 
[102] Borba EF, Bonfa E. Longterm beneficial effect of chloroquine 

diphosphate on lipoprotein profile in lupus patients with and with-
out steroid therapy. J Rheumatol 2001; 28: 780-5. 

Received: 21 January, 2007 Revised: 07 August, 2007 Accepted: 18 August, 2007 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


