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CRP levels and the presence of aPL to be associated with
the occurrence of these events in patients from LUMINA
(LUpus in MInorities, NAture vs nurture), a multiethnic lupus
cohort [8].
Some specific items of the cardiovascular domain of the
damage index [as measured by the SLICC Damage Index (SDI)]
[9, 10] have been examined before (e.g. coronary artery disease)
and found to be associated with the use of glucocorticoids [11, 12].
We have now expanded these observations to include all items in
the cardiovascular damage domain that could be, to some extent,
associated with atherosclerotic heart disease. We hypothesized
that such damage in the cardiovascular system will be associated
not only with preceding cardiovascular manifestations, but also
with disease activity in general; furthermore, we also hypothesized
that the deleterious effect of glucocorticoids will be evident and
that medications such as HCQ may, in contrast, be protective.

Introduction
The bimodal pattern of mortality in SLE with an early peak due to
active disease and infections and a late one due to atherosclerotic
heart disease was first recognized by Urowitz et al. [1] >30 years
ago. Whereas the impact of infections and active disease on
mortality has diminished dramatically over the years, this has
not been the case for atherosclerotic heart disease [2]. One of
the most remarkable characteristics of cardiovascular involvement
in SLE is the occurrence of myocardial infarction in young women
as reported by Manzi et al. [3] 12 years ago. In addition, fatal
myocardial infarction has been described to occur three times
more frequently in patients with SLE than in age- and gendermatched control subjects [4].
Traditional risk factors such as those described in the
Framingham study (diabetes, hypertension, tobacco use, hyperlipidaemia and sedentary lifestyle) are common in SLE patients [5],
but they alone fail to explain the increased frequency of cardiovascular disease in SLE patients [6]. In fact, Rahman et al. [7] have
shown that non-lupus patients with coronary heart disease (CHD)
have a higher mean number of individual risk factors compared to
SLE patients. Searching for additional predictors of vascular
events, we have previously found longer disease duration, elevated

Patients and methods
Patients
As has been previously reported, LUMINA is a longitudinal study
of outcome in patients with SLE from three different ethnic
groups residing in the USA [13]. This cohort was established in
1994 as a collaborative effort between the University of Alabama
at Birmingham (UAB), the University of Texas Health Science
Center at Houston (UTH) and the University of Puerto Rico
Medical Sciences Campus (UPR) in order to elucidate the underlying causes of the discrepant outcomes observed in SLE patients
from different ethnic groups. The LUMINA study has been
approved by the Institutional Review Board of the participating
institutions according to the Declaration of Helsinki for research
in humans.
The LUMINA cohort is comprised of patients of Hispanic
(from Texas and Puerto Rico), African–American and
Caucasian background who meet at least four of the updated
and revised ACR criteria for SLE [14, 15], are 516 years of age
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Objective. To determine the features predictive of atherosclerotic cardiovascular damage in patients with SLE.
Methods. SLE LUMINA (LUpus in MInorities: NAture vs nurture) patients (n ¼ 637), aged 516 years, disease duration 45 years at baseline
(T0), of African–American, Hispanic and Caucasian ethnicity were studied. Atherosclerotic cardiovascular damage was defined by the
following items of the SLICC Damage Index (SDI) cardiovascular domain: angina or coronary artery by pass surgery, myocardial infarction
and/or congestive heart failure; factors associated with its occurrence were examined by univariable and multivariable regression analyses.
Results. Forty-three (6.8%) of 637 patients developed cardiovascular damage over a mean  S.D. total disease duration of 6.6  3.6 years.
Nearly 90% of the patients were women with a mean  S.D. age of 36.5 (12.6) years; all ethnic groups were represented. By multivariable
analyses, after adjusting for the cardiovascular manifestations present, age [odds ratio (OR) ¼ 1.06; 95% CI 1.03, 1.09], male gender
(OR ¼ 3.57; 95% CI 1.35, 9.09) SDI at baseline (OR ¼ 1.28; 95% CI 1.09, 1.50) and CRP levels [highest tertile (OR ¼ 2.63; 95% CI 1.17,
5.91)] were associated with the occurrence of cardiovascular damage, whereas the number of years of education was negatively associated
with such outcome (OR ¼ 0.85; 95% CI 0.74, 0.94).
Conclusions. Our data suggest that atherosclerotic cardiovascular damage in SLE is multifactorial; traditional (age, gender) and diseaserelated factors (CRP levels, SDI at baseline) appear to be important contributors to such an occurrence. Tight control of the inflammatory
process must be achieved to prevent it.
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Variables
The LUMINA database includes variables from the following
domains: socio-economic–demographic, clinical, immunological,
genetic and behavioural and psychological [16]. All variables
with the exception of the antibody and genetic data (only obtained
at T0) were ascertained at T0 and at every subsequent visit. Only
the variables included in this study will be described.
Cumulative atherosclerotic cardiovascular damage, our
primary end-point, was defined as per the following items of the
corresponding domain of the SDI [9, 10] if one or more of these
manifestations lasting at least 6 months occurred: (i) angina or
coronary artery bypass surgery, (ii) heart failure and (iii) myocardial infarction. Of note, as per the SDI scoring instructions,
myocardial infarction was included regardless of duration; a
score of 2 is given if a second myocardial infarction >6 months
apart occurs. According to the SDI, these manifestations are
clinically defined rather than depending on extensive ancillary
work up.
The socio-economic–demographic domain variables included
were age, gender, ethnicity, education, poverty (as defined by
the US federal government adjusted for the number of subjects
in the household) [17], health-related behaviours (smoking and
drinking, both defined categorically per self-report), marital
status and health insurance. With the exception of health
insurance, which was obtained either at TD or T0, all other
variables were obtained at T0.
Variables from the clinical domain were the number of ACR
criteria at T0, onset type [acute (accrual of four ACR criteria
within a month) vs insidious, if otherwise], follow-up time
(T0–TL, as defined), disease manifestations, disease activity and
damage, immunological variables and medications. Cumulative
clinical manifestations were examined as per the ACR classification criteria for SLE [14, 15]. Other manifestations considered to
be important were also recorded; they include cardiopulmonary
manifestations, independent of their duration (endocarditis,
mitral valve prolapse, angina, conduction defects, cardiomyopathy, congestive heart failure, hypertension, pneumonitis,
pulmonary haemorrhage, pulmonary hypertension and interstitial
lung disease), obesity (per BMI 530 kg/m2), claudication,
cerebrovascular accidents and thrombotic events. The definitions
used for all these manifestations were all clinically based as per
our established glossary.
Comorbidities included were diabetes mellitus [fasting plasma
glucose 5126 mg/dl and/or random glucose (or 2-h value in a oral
glucose tolerance test) 5200 mg/dl, physician diagnosed and/or
patient self-reported intake of pharmacological treatment (insulin
and/or oral hypoglycaemic agent)], hypertension, regardless of
cause defined as systolic blood pressure 5140 mmHg and/or a
diastolic blood pressure 590 mmHg on two or more occasions
and/or patient self-reported intake of anti-hypertensive medications; if agents are taken for proteinuria [angiotensin-converting

enzyme (ACE) inhibitors or ACE receptor blockers], and/or
for RP; hypertension is not recorded as present.
Laboratory variables included were non-fasting serum lipoproteins [total cholesterol, high-density lipoprotein (HDL) cholesterol, triglycerides and low-density lipoprotein (LDL) cholesterol
calculated using the Friedewald formula] and serum CRP,
measured as high-sensitivity CRP (hs-CRP; high >9 mg/l or the
highest tertile for the distribution of our patients’ values) by
immunometric assay (Immulite 2000; Diagnostic Products,
Los Angeles, CA, USA) using patients’ sera obtained at T0.
Disease activity was assessed using the SLAM-revised
(SLAM-R) [18, 19] at all visits; for this study the SLAM-R
score at TD was included. Overall damage was ascertained with
the SDI [9, 10] at T0 and at every subsequent visit; for this study
the SDI score at T0 was considered, excluding the items for the
cardiovascular domain. The SDI documents cumulative and
irreversible damage in 12 different organ systems regardless of
its cause (disease activity, medications or intercurrent illnesses).
To be scored, each manifestation must be present at least
6 months unless otherwise noted in the instructions accompanying
this instrument, as already noted for myocardial infarction. The
total SDI score is the sum of these items with a maximum possible
score of 46. For the purpose of these analyses, all cardiovascular
domain items were excluded from the SDI.
The following autoantibodies were obtained: ANA (by IF using
HEp-2 cell line), anti-dsDNA [by IF against Crithidia luciliae
(normal less than 1 : 10)], anti-Smith, anti-RNP, anti-La and
anti-Ro (by CIE against human spleen and calf thymus extract)
[20, 21], IgG and IgM aPL (abnormal >13 GPL U/ml and/or
>13 MPL U/ml, by ELISA technique) [22] and the LAC
(Staclot Test Diagnostica Stago 92600, Asnières-Sur-Seine,
France) [23]. Patients were considered to be aPL positive if they
exhibited abnormal levels of IgM and/or IgG aPL antibodies
(>13 U/ml GPL and/or >13 IgM U/ml MPL, respectively)
and/or LAC positivity. All antibodies were obtained at T0
except for LAC and anti-DNA, which were assessed at each visit.
Medication variables included were the cumulative exposure
to HCQ, low-dose aspirin, warfarin, anti-platelets (clopidogrel,
ticlopidine and dipyridamole), ACE inhibitors, statins, cyclophosphamide, AZA, mycophenolate mofetil and glucocorticoids
(as prednisone equivalent). Glucocorticoid exposure (oral) was
estimated either as a continuous variable [(weighted average
glucocorticoid dose from TD to TL) calculated by multiplying
the dose for each individual visit by the number of months in
the interval between visits divided by the total follow-up time]
or as a categorical variable [prednisone dose: low (<10 mg/day),
medium (10–30 mg/day) and high (>30 mg/day)].

Statistical analyses
All variables described above were examined as a function of
the presence of atherosclerotic cardiovascular damage using
descriptive statistical tests, Student’s t-tests and 2 tests for
continuous and categorical variables, respectively. Variables
with a P 4 0.10 in these analyses were entered into a multivariable
logistic regression model. To improve the precision of the
estimates a parsimonious or reduced model was done until no
further variables were significant. Results are presented as odds
ratios (ORs) with their corresponding 95% CIs. Statistical significance was defined as a P-value 40.05. Analyses were performed
using either SAS, version 9.1 (SAS Institute, Cary, NC, USA)
or SPSS, version 15.0 (Chicago, IL, USA).

Results
At the time this study was conducted, the LUMINA cohort was
constituted by a total of 637 patients, of whom 43 (6.8%) had
developed one or more of the cardiovascular damage domain
items being examined. As expected, patients were predominantly
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and have a disease duration of 45 years. Each LUMINA patient
has a baseline or enrolment visit (T0); follow-up visits are conducted every 6 months for the first year (T0.5 and T1, respectively), and yearly thereafter. At each visit, every patient
completes an interview, a physical examination and laboratory
tests. Additional clinical information covering the period between
visits as well as data for missed study visits are obtained, whenever
possible, by review of all available medical records.
Disease duration was defined as the period covering the interval
between diagnosis (TD) and T0, whereas duration of follow-up
was defined as the period between T0 and the last visit (TL). TL
for those patients who had developed cardiovascular damage was
truncated at the time it first occurred, whereas for those who did
not develop cardiovascular damage, TL was the time of their last
visit.

Cardiovascular damage in patients with SLE
TABLE 1. Socio-economic–demographic variables and cardiovascular damage in
LUMINA (patients by univariable analyses)a

TABLE 2. Clinical variables and cardiovascular damage in LUMINA patients by
univariable analyses
Cardiovascular damage

Cardiovascular damage
Yes (n ¼ 43)

No (n ¼ 594)

P-value

48.1  15.7
25.5

35.6  12.0
9.1

<0.0001
0.0006

18.6
2.3
41.9
37.2
11.2  3.7
39
23.8
7.1

18.5
17.0
36.7
27.8
13.1  3.0
33.2
12.9
10.2

0.0739
0.0018
0.4423
0.0422
0.5229

a
As per the US federal government guidelines, adjusted for the number of persons in the
household.

women (89.8%) of middle age (mean  S.D. 36.5  12.6 years). All
ethnic groups were represented: there were 118 (18.5%) Texan
Hispanics, 102 (16.0%) Puerto Rican Hispanics, 236 (37.1%)
African–Americans and 181 (28.4%) Caucasians. The proportion
of patients with cardiovascular damage, as defined, among these
ethnic groups were 6.8, 1.0, 7.6 and 8.8%, respectively (P ¼ 0.047).
The mean age  S.D. for patients who developed cardiovascular
damage was 48.1  15.7 years, whereas their disease duration at
TL was 6.6  3.6 years. Within the different items of the cardiovascular domain of the SDI, heart failure alone occurred in
42.0%, angina or coronary artery bypass surgery alone in
25.4% and myocardial infarction alone in 14.0%; heart failure
and myocardial infarction occurred in 4.6% and heart failure
and angina or coronary artery by pass surgery in 14.0%.

Univariable analyses
Socio-economic–demographic variables associated with the
occurrence of cardiovascular damage were age and male gender.
Although cardiovascular damage did not uniformly occur among
the different ethnic groups, statistical significance was not
reached. Smoking was more frequent in the patients who had
developed cardiovascular damage; these patients had, on the
average, fewer years of education than those who had not developed cardiovascular damage. These data are shown in Table 1.
All other socio-economic–demographic variables examined were
not significant in these analyses (data not shown).
Within the clinical features, serositis (pleuritis and/or pericarditis), cardiovascular (valvular heart disease, angina, conduction
defects, cardiomyopathy, congestive heart failure and hypertension), renal (histopathological data included) and pulmonary
manifestations (pneumonitis, pulmonary haemorrhage, interstitial
lung disease and pulmonary arterial hypertension) were more
frequent among patients who developed cardiovascular damage
than among those who did not. Diabetes, claudication, cerebrovascular accidents, venous thrombosis and all other clinical
variables examined were not found to be significant in these
analyses. TD SLAM-R and T0 SDI (excluding the cardiovascular
domain items) scores were higher among patients who developed
cardiovascular damage, but the differences were statistically
significant only for the SDI.
From the laboratory features, high levels of CRP were more
frequent in patients who developed cardiovascular damage than
among those who did not (Table 2). Neither of the autoantibodies
nor the lipid profile variables examined were found to be
associated with the occurrence of cardiovascular damage.
As to the therapeutic variables, low-dose aspirin, anti-platelets,
warfarin, statins and ACE inhibitors were more frequently used
in those patients who developed cardiovascular damage but
no significant differences were observed for glucocorticoids,

Variable

Yes (n ¼ 43) No (n ¼ 594) P-value

Acute onset type, %
9.3
15.3
Disease duration, mean  S.D., years
6.6  3.8
5.8  3.6
33.2  18.8 28.4  7.7
BMI, mean  S.D.
Cumulative disease manifestations, %
Malar rash
51.2
62.2
Photosensitivity
67.4
65.8
Discoid rash
14
17.2
Oral ulcers
67.4
57.6
Arthritis
81.4
79.6
Serositis
69.8
49
Neurological disorder
14
12.3
Renal disorder
41.9
38.6
Renal disorder
72.1
49.8
(histopathological data included)
Haematological disorder
86.1
80.1
Immunological disorder
100
93.8
Cardiovascular manifestations, %
Valvular heart disease
39.5
6.6
Angina
23.3
0.7
Conduction defects
16.3
3.2
Cardiomyopathy
44.2
3.5
Congestive heart failure
51.2
6.2
Hypertension
81.4
57.1
Pulmonary manifestations, %
Pneumonitis
23.3
11.6
Pulmonary haemorrhage
11.6
2.2
Pulmonary arterial hypertension
9.3
2.2
Interstitial lung disease
14
6.7
Claudication
0
1.2
Venous thrombosis
14
8.9
Cerebrovascular accident
2.3
3.2
Diabetes
7
4.7
Medications, %
HCQ
88.4
85.4
Cyclophosphamide
32.6
26
AZA
37.2
29.5
Mycophenolate mofetil
5.7
10.8
Low-dose aspirin
39.5
22.7
Statins
27.9
14
Warfarin
23.3
8.9
Anti-platelets
16.3
2.4
ACE inhibitors
58.1
40.2
Weighted glucocorticoid,
11.0  13.6
8.9  11.8
mean  S.D. (as mg of prednisone)
Glucocorticoids, as mg of prednisone
<10
46.5
40.4
10–30
27.9
35.9
>30
25.6
23.7
SLAM-R, mean  S.D. [at diagnosis (TD)]
12.1  5.6
10.9  5.9
SDI, mean  S.D. [at the baseline visit (T0)]
3.9  2.5
1.6  2.0
CRP tertiles
Lower third
26.2
34.3
Middle third
14.3
34.2
Higher third
59.5
31.6
ACR, mean  S.D. [criteria number (TD)]
4.5  0.9
4.5  0.8
5.7  1.6
5.5  1.3
ACR, mean  S.D. [criteria number (T0)]
Lipid profile
175.8  57.1 175.5  64.9
Cholesterol, mean  S.D., mg
Triglycerides, mean  S.D., mg
156.6  74.3 143.5  88.3
LDL cholesterol, mean  S.D., mg
107.4  51.5 108.6  55.1
HDL cholesterol, mean  S.D., mg
35.9  16.6 37.3  17.3

g

g

0.2848
0.1944
0.1248
0.1541
0.829
0.5871
0.2052
0.7808
0.0085
0.7492
0.6672
0.0048
0.3444
0.4741
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
0.0018
0.0253
0.0003
0.0052
0.0749
0.4741
0.2718
0.7512
0.5059
0.5866
0.3475
0.2876
0.342
0.0125
0.0133
0.0024
<0.0001
0.0214
0.2659

0.5651
0.0794
<0.0001

0.0007
0.5196
0.3439
0.9754
0.3522
0.8897
0.6199

cyclophosphamide, AZA, mycophenolate mofetil and HCQ.
These data are also shown in Table 2.

Multivariable analyses
After adjusting for the cardiovascular manifestations significant
in the univariable analyses (conduction defects, congestive
heart failure, valvular disease, cardiomyopathy and angina),
the following variables were significantly associated with cardiovascular damage in the reduced logistic regression model:
age (OR ¼ 1.06; 95% CI 1.03, 1.09), male gender (OR ¼ 3.57;
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Variable
Age, mean  S.D., years
Gender (male), %
Ethnicity, %
Texan Hispanic
Puerto Rican Hispanic
African–American
Caucasian
Education, mean  S.D., years
Povertya, %
Smoking, %
Drinking, %

g
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TABLE 3. Variables associated with the occurrence of cardiovascular damage in
LUMINA (patients by multivariable logistic regression analyses)a
Full model
OR
1.07
3.23
0.97
0.85
2.78
1.37
0.28

1.04,
1.07,
0.62,
0.74,
0.98,
0.52,
0.04,

1.32
2.69

0.42, 4.09
0.37, 19.50

6.349
0.3274

5.48

0.82, 36.65

0.0791

2.08
1.27
1.01

0.68, 6.49
0.46, 3.53
0.94, 1.09

0.2067
0.6509
0.7543

1.23

1.03, 1.48

0.0264

1.11
9.09
1.51
0.97
7.88
3.62
1.80

P-value

OR

95% CI

P-value

<0.0001
0.0349
0.8912
0.0178
0.0522
0.5199
0.1778

1.06
3.57

1.03, 1.09
1.35, 9.09

<0.0001
0.0098

0.84

0.74, 0.94

0.0035

5.02

0.96, 26.15

0.0555

1.28

1.09, 1.50

0.003

Reference group
0.36
1.89

0.09, 1.36
0.69, 5.16

0.1302
0.2172

2.63

1.17, 5.91

0.0197

a
Adjusted for cardiovascular manifestations, as noted in the text. bHistopathological data
included.

95% CI 1.35, 9.09), CRP levels [highest tertile (OR ¼ 2.63; 95%
CI 1.17, 5.91)] and disease damage (excluding cardiovascular
domain items) (OR ¼ 1.28; 95% CI 1.09, 1.50), whereas the
number of years of education (OR ¼ 0.84; 95% CI 0.74, 0.94)
was negatively associated with the occurrence of cardiovascular
damage. Pulmonary haemorrhage was of borderline statistical
significance (OR ¼ 5.02; 95% CI 0.96, 26.15). Given that none
of the medications of interest (glucocorticoids and HCQ) were
significant in the univariable analyses, all other medications
significant in the univariable analyses were not included in the
multivariable model presented, as their association was probably
directly related to the outcome being examined. These data are
depicted in Table 3.

Discussion
We have now examined the factors associated with the occurrence
of primary atherosclerotic cardiovascular damage in a large multiethnic cohort. The overall rate of cardiovascular damage
as defined at a mean follow-up of 6.6 years was 6.8% in our
cohort, an intermediate rate when compared with data from the
published literature, 5.0–16.4% albeit at 10 years of disease
duration [24, 25]; however, it should be noted that we have used
a more restrictive definition of cardiovascular damage than other
authors. These discrepant rates probably relate to differences in
the ethnic composition, geographic distribution, age and duration
of follow-up of the patients studied as well as the analytical
methods used in the published studies and the study being
reported.
After adjusting for the presence of cardiovascular manifestations, male gender, older age, damage at baseline and high CRP
levels were found to be associated with the occurrence of cardiovascular damage, as defined. In contrast, the number of years of
education was negatively associated with such occurrence. Some
traditional risk factors associated with coronary heart disease such
as smoking, obesity, hypertension and diabetes as well as aPL
antibodies were not found to be significant in these analyses for
which a clear explanation does not emerge (see below).
Elevated serum level of CRP, an independent and powerful
marker of cardiovascular events in the general population
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Variables
Age, years
Gender (male)
Ethnicity
Education, years
Smoking
Serositis
Interstitial lung
disease
Pneumonitis
Pulmonary
hypertension
Pulmonary
haemorrhage
Hypertension
Renal disorderb
SLAM-R at
diagnosis
SDI at baseline
CRP tertiles
Low
Medium
High

95% CI

Reduced model

[26–30] as well as in SLE patients, has been described to be
associated with overall damage by us and others [8, 31–33].
However, in the study by Lee et al. [33], the specific association
with the cardiovascular domain of the damage index was not
found to be significant. CRP levels are, by and large, not particularly elevated in patients with SLE. Nevertheless, we have previously reported a modest association between CRP levels and
the cardiovascular domain of the SDI, but adjusted analyses
taking into account other possible confounders were not conducted at that time. Given that CRP plays a pivotal role in the
development of thrombosis and atherogenesis as demonstrated in
laboratory animals [34, 35] and, as suggested by data from the
general population, elevated CRP levels in the SLE patient may
indicate an increased risk for atherosclerotic cardiovascular
damage; these findings had obvious implications for patient
management. Although disease activity was not found to be associated with the cardiovascular damage domain items examined,
damage which is importantly affected by disease activity was
found to be associated. Nevertheless, our findings relative to
CRP strongly support the role of inflammation in the occurrence
of atherosclerotic cardiovascular damage in lupus, which is consistent with the data from the general population. Within our existent database elements, we failed to identify any other marker of
atherosclerotic cardiovascular damage that could be regarded as
being lupus-specific [36], and other markers which have recently
been identified at the population level and for some of them
in patients with SLE as well, such as CD40 ligand, soluble interadhesion molecule 1 (s-1CAM1), pregnancy-associated plasma
protein and soluble VEGF receptor (sFlt-1) [37–40].
Age and male gender are well-recognized risk factors for
cardiovascular disease and our data corroborate these findings;
furthermore, lupus has been found to be more severe in men
than in women [41, 42] and late-onset lupus has been associated
with damage accrual [43]; in addition, age has been associated
with increasing rates of coronary calcifications, although
they tend to occur at a younger age in lupus than in non-lupus
patients [44].
We are somewhat puzzled by our inability to corroborate the
previous effect of glucocorticoids in the cardiovascular system as
well as to substantiate our hypothesis about the protective effect
of HCQ in relation to such occurrence. Nevertheless, the published data to date, by and large, support the judicious use of
glucocorticoids, while at the same time the liberal use of antimalarials is being recommended [11, 12, 45–50].
Our study is not without limitations. First, our end point may
not have been as narrow as needed to explore atherosclerotic
cardiovascular damage given that we included heart failure; however, one of the most frequent, if not the most frequent cause of
congestive heart failure is coronary heart disease [51] and thus we
felt it was reasonable to include it; furthermore, exploring each
individual item of the cardiovascular domain of the SDI was not
possible given the relatively small number of individual events.
Secondly, hyperhomocysteinaemia, insulin resistance and the
presence of the metabolic syndrome were not included in our
analyses since they are not elements of the LUMINA database;
thus, we were unable to ascertain their possible contribution to the
development of cardiovascular damage in our patients. Thirdly,
Puerto Rican Hispanics have been followed up a shorter time than
patients in the other ethnic groups and thus their contribution to
the end point examined may not have been yet fully realized.
Finally, aPL antibodies, which are considered of importance in
SLE patients with cardiovascular disease, were ascertained only at
T0 (with the exception of LAC), which may partially account for
their lack of association with the cardiovascular damage items
examined in our study.
Our data clearly suggest that rapid and energetic control of the
inflammatory process in lupus patients is necessary to prevent the
occurrence of cardiovascular damage given that elevated CRP
levels are associated with its occurrence. Preventing damage in

Cardiovascular damage in patients with SLE
the cardiovascular system may exert a favourable impact on the
long-term outcome of the disease.

Rheumatology key messages
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