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Abstract
Objective
To determine the potential predictive value in patients with systemic lupus erythematous of the ankle-brachial index (ABI)
for the occurrence of arterial vascular events.

Methods
216 lupus patients from a prospective clinical cohort were evaluated using the ABI at the start of the study and then
followed up for 5 years. Abnormal ABI was defined as an index <0.9 or >1.4. Several potential vascular risk factors
were also evaluated. Arterial vascular events (AVE): coronary events, cerebrovascular events, peripheral arterial disease
and death related to vascular disease. Survival analysis was performed using a competitive risk regression approach,
considering non-vascular death as a competitive event.

Results
18 arterial events and 14 deaths were identified. In the competitive risk regression analysis, independent predictors of
higher risk were identified: family history of early AVE [subdistribution hazard ratio (SHR) 5.44, 95% confidence interval
(CI) 1.69-17.50, p=0.004)], cumulative prednisone (grams) (SHR 1.01, 95% CI 1.01-1.03, p=0.007) and a personal
history of arterial thrombosis (SHR 5.44, 95% CI 1.45-14.59, p=0.004). Female gender was a protective factor (SHR 0.22,
95% CI10.07-0.77, p=0.017). A statistical trend was detected with abnormal ABI (SHR 2.65, 95% CI 0.86-8.14, p=0.089).

Conclusion
Male gender, exposure to high cumulative doses of prednisone, family history of early arterial vascular disease and
occurrence of previous arterial thrombosis are independent risk predictors of arterial vascular events in patients with
systemic lupus erythematosus. Abnormal ABI may be related to high risk for arterial vascular events.

Key words
systemic lupus erythematosus, cardiovascular disease, peripheral arterial disease, atherosclerosis, ankle brachial index

Clinical and Experimental Rheumatology 2020; 38: 978-984.



ABI and arterial events in SLE patients / J.G. Erdozain et al.

Jose-Gabriel Erdozain, MD
Jose-Ignacio Pijoan, MD, MSc

Irama Villar, MD

Javier Nieto, MD

loana Ruiz-Arruza, MD

Guillermo Ruiz-Irastorza, MD, PhD
Agustin Martinez-Berriotxoa, MD, PhD

Please address correspondence to:

Jose-Gabriel Erdozain,

Hospital Universitario Cruces,

Plaza de Cruces s/n,

48903 Barakaldo (Bizkaia), Spain.

E-mail: jgerdocas@ gmail.com
Jjgerdocas@yahoo .es

Received on August 14, 2019; accepted

in revised form on November 25, 2019.

© Copyright CLINICAL AND
EXPERIMENTAL RHEUMATOLOGY 2020.

Competing interests: none declared.

Introduction

Patients with systemic lupus erythe-
matous (SLE) are known to be at in-
creased risk for arterial vascular events
(AVE), mainly ischaemic heart disease
(IHD) and cerebrovascular disease
(CVD) (1), but also peripheral arterial
disease (PAD), either symptomatic or
asymptomatic (2, 3). Such an increased
risk is greatest among young patients
(3-5). Early atherosclerosis has been
demonstrated in lupus patients (6),
with a prevalence of 41% in a recent
Danish study that included the coro-
nary, carotid, and lower-extremity ter-
ritories (7). The premature atheroscle-
rosis observed in SLE patients has been
related to traditional cardiovascular
risk factors, like arterial hypertension,
diabetes, hypercholesterolaemia, to-
bacco use and obesity, however, some
lupus-related factors, such as lupus ac-
tivity itself, treatments (steroids, aza-
thioprine) and inflammatory molecules
may play an additional role (6).

AVE are one of the leading causes of
increased morbidity and mortality in
SLE patients (8) and detection of pa-
tients at high risk for cardiovascular
disease is one of the priorities during
follow-up, although these identifica-
tion in clinical practice is sometimes
not very adequate (9). In the general
population, some specific actions could
reduce the rate of AVE among high-risk
patients (10). Likewise, preventing the
occurrence of cardiovascular disease is
one of the main objectives in SLE pa-
tients. A range of procedures have been
developed for the early identification
of subjects at increased vascular risk:
duplex sonography of carotid arteries
for the detection of plaques or to cal-
culate intima/media thickening; coro-
nary computed tomography to quantify
coronary calcium burden; and ankle-
brachial index (ABI) test.

Abnormal ABI, defined as <0.9 or >1 4,
has been related with an increased
morbidity and mortality in the general
population, and ABI has been proposed
to be a useful tool to identify a high car-
diovascular risk population (11, 12).
SLE patients have been studied in many
cross-sectional studies, even with con-
trol groups, with duplex sonography
of carotid artery, detection of coronary

calcium and the ABI test. A number of
studies have shown an increased pres-
ence of carotid plaques, low ABI and
increased coronary-calcium index in
SLE patients (2, 13, 14). To date, there
is only one published prospective fol-
low-up study in patients with SLE us-
ing the carotid duplex sonography to
identify patients at increased risk for
AVE; in this study, the presence of
carotid plaque was associated with an
increased risk for coronary and cer-
ebrovascular events (HR 4.67, 95% CI
1.41-15.53, p=0.001) (15).

Thus, we designed a prospective fol-
low-up study of a SLE cohort with a
baseline ABI previously reported (2)
to determine its utility as a predictor of
AVE. The secondary objective of our
study was to analyse the relationship
between other risk factors and the oc-
currence of AVE.

Material and methods

Study population

Follow-up data from 216 patients at
the Autoimmune Diseases Unit, De-
partment of Internal Medicine, Cruces
University Hospital, a tertiary teaching
centre in Baracaldo (Basque Country,
Spain) associated with the University
of the Basque Country. All patients ful-
filled the 1997 classification criteria of
the American College of Rheumatol-
ogy and had participated in a previous
cross-sectional study between January
2010 and June 2011 (2, 16).

Variables

The following variables were recorded

at the time of enrolment for each patient:

1) Demographic characteristics: age,
sex, race.

2) Clinical and immunological SLE
variables: disease duration (years),
SLE manifestations (lupus nephritis,
antiphospholipid syndrome, neuro-
psychiatric ~ lupus), autoantibody
profile (anti-DNA, anti-Ro, anti-La,
anti-RNP, anti-Sm, antiphospholipid),
treatments received (corticosteroids,
immunosuppressives, anti-malarials),
the Systemic Lupus International Col-
laborating Clinics (SLICC) damage
index (SDI) (17) and the SLE Disease
Activity Index (SLEDAI) (18).

3) Cardiovascular (CV) risk factors:

979



ABI and arterial events in SLE patients / J.G. Erdozain et al.

age (defined as more than 55 and 65
years in men and women, respec-
tively), arterial hypertension (HTN,
defined as 2 consecutive measure-
ments of at least 140/90 mmHg or
antihypertensive therapy), diabetes
mellitus (DM, defined as 2 consecu-
tive fasting blood glucose deter-
minations =126 mg/dl or treatment
with antidiabetic drugs), hypercho-
lesterolaemia (defined as total blood
cholesterol fasting levels >200 mg/dl
on 2 consecutive determinations or
treatment with cholesterol-lowering
drugs), metabolic syndrome accord-
ing to the Adult Treatment Panel III
definition (19), current or past smok-
ing, degree of physical exercise (aer-
obic exercise 1 h/day, at least 3 days
a week), and menopause in females.
The size, weight, and waist and hip
circumference were determined in
each patient at the time of perform-
ing the ABI, along with calculation
of the body mass index (BMI). We
included in the study the levels of
uric acid, vitamin D and fibrinogen
at the time of the ABI.

4) Previous subclinical organ damage
or CV events: left ventricular hy-
pertrophy (LVH), microalbuminuria
(presence in urine of albumin excre-
tion between 30 and 300 mg/day,
determined in spot urine sample),
coronary disease, heart failure, cer-
ebrovascular disease, chronic kid-
ney disease, PAD, advanced retin-
opathy. CV events were defined as
the presence of compatible clinical
signs and symptoms and eventually
confirmed by complementary tests:
myocardial infarction was defined as
typical chest pain with characteristic
electrocardiographic features and el-
evated levels of creatine kinase (MB
fraction) and/or T troponine; stroke
by computed tomography (CT) scan-
ning or magnetic resonance imaging;
cerebral transient ischaemic attacks
(TTA) were diagnosed in the setting
of acute focal neurologic symptoms/
signs lasting <24 h; chronic kidney
disease is defined based on the pres-
ence of either kidney damage or de-
creased kidney function for three or
more months, irrespective of cause;
PAD, specifically atherosclerotic
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disease leading to peripheral artery
obstruction, may be silent or present
with a variety of symptoms and signs
indicative of extremity ischaemia;
advanced retinopathy is character-
ised by retinal haemorrhages, exu-
dates, and papilloedema.

5) CV disease-related treatments re-
ceived for at least 6 months: antiag-
gregants, statins, anticoagulants.

6) CV risk stratification was performed
using the European Vascular Risk
Systematic Coronary Risk Evalua-
tion (SCORE) scale for the Mediter-
ranean population (20).

Ankle-brachial index

ABI was performed in both legs of each
patient in ad hoc scheduled visits, from
January 2010 to June 2011. The MD2/
SD2 Dopplex High Sensitivity Pocket
Doppler was used for our study and
all ABI were performed by the same
2 trained physicians working together
with each patient. In every patient, 1
ABI was calculated for each leg. For
the purposes of this study, the ABI vari-
able was coded as abnormal ABI: <0.9
or >1.4, according to the previously
mentioned evidences (11, 12).

Follow-up

A 5-year follow-up was planned for all
study participants. Patients were rou-
tinely assessed every 3 to 6 months,
unless clinical status demanded more
frequent visits. Lupus flares (defined as
any clinical manifestation of lupus that
involves the use of high doses of cor-
ticosteroids, use of a new immunosup-
pressant or increasing the dose of some
immunosuppressant previously used)
were recorded. Arterial vascular events
(AVE) were systematically investi-
gated at each visit through a standard-
ised interview. The AVE were defined
as coronary events (angina pectoris,
acute myocardial infarction, coronary
revascularisation by angioplasty or sur-
gery), cerebrovascular events (transient
ischaemic attack, ischaemic or haem-
orrhagic stroke), PAD (symptomatic
intermittent claudication, distal ischae-
mia, revascularisation by angioplasty or
surgery), and vascular death. Follow-up
ended when the patient attended the
5-year follow-up visit or due to death.

The cause of death was established for
all patients who deceased during the
follow-up period.

Statistical analysis

Continuous data were described using
mean and standard deviation (SD) or
median and range, if it does not present
a normal distribution; categorical vari-
ables with relative frequencies and per-
centages. The normality of the continu-
ous variables analysed was confirmed
with the appropriate statistical studies.
To identify associations with AVE, the
following independent variables were
tested against the dependent variable
“incidence of AVE”, using chi-square
with Yates’ correction or Student #-test:
age at SLE diagnosis, age at the time
of ABI, disease duration, sex, age as a
vascular risk factor, abdominal obesity,
metabolic syndrome, DM, HTN, hyper-
cholesterolaemia, smoking (current or
past), any vascular risk factor (DM or
HTN or hypercholesterolaemia or cur-
rent/past smoking), exercise, alcohol
consumption, family history of prema-
ture CV disease, BMI, menopause, pre-
vious subclinical organ damage (LVH
and microalbuminuria), previous CV
events [ischaemic heart disease and/or
heart failure (IHD/HF), stroke, PAD],
chronic kidney disease, previous arterial
thrombosis (stroke or IHD/HF or PAD),
uric acid levels, vitamin D levels, previ-
ous lupus nephritis, previous antiphos-
pholipid syndrome (APS), previous
neuropsychiatric lupus (NPSLE), lu-
pus flares during follow-up, anti-DNA,
anti-Ro, anti-La, anti-U1RNP, anti-Sm,
and antiphospholipid antibodies (aPL;
lupus anticoagulant and/or anticardi-
olipin antibodies at medium-high levels
on at least 2 different determinations 12
weeks apart), SLEDAI, SDI value (cat-
egorised: 0 vs.=1), prednisone (cumula-
tive dose in grams and maximum dose
ever received), hydroxychloroquine
(yes/mo and total dose), cyclophospha-
mide (cumulative dose), low-dose as-
pirin (number of months on treatment),
anticoagulants (number of months tak-
ing treatment), or statins (number of
months taking treatment) and fibrinogen
levels (continuous variable).

Given the fact that the probability of
occurrence of the outcomes of interest
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(AVE) was influenced by other alterna-
tive events (non-vascular death) a com-
peting risk regression (CRR) approach
was adopted to obtain more accurate
estimates of the 5-year cumulative risk
of AVE (21). The model proposed by
Fine et al. (22) was implemented, as it
does not depend upon the independence
between both the competing event and
the event of interest. Accordingly, sub-
distribution hazard ratios (SHR) were
obtained as estimates of the relative
effect of a putative risk factor on the
occurrence of the AVE, and subdistri-
bution cumulative hazard functions as
estimates of the adjusted 5-year risks.
Ninety five percent confidence intervals
were also provided.

Those variables with a p-value <0.1
in the univariate analysis were subse-
quently included as potential predictors
of AVE: sex, age at the time of ABI,
disease duration in years, family his-
tory of premature CV disease, HTN,
hypercholesterolemia, SDI value, APS,
fibrinogen levels at the time of the ABI,
previous arterial thrombosis, pred-
nisone cumulative dose at baseline and
abnormal ABI.

Regarding the model selection, we fol-
lowed a manual backward procedure,
starting with the full model and re-
moving variables based on the lack of
statistically significant association us-
ing likelihood ratio tests, until all the
remaining variables were statistically
significant. The proportionality of risks
assumption was assessed through the
introduction of time-dependent covari-
ates and the use of graphical tools. As
abnormal ABI was the factor of main
interest, it was kept in all the models.
Departures from linearity in the log-
odds for continuous variables were as-
sessed creating and statistically testing
squared and cubic terms.

Stata 14.2 for Windows was used for all
analyses (StataCorp. 2015. Stata Statis-
tical Software: Release 14. College Sta-
tion, TX: StataCorp LP).

Ethics

The Ethics Committee for Clinical
Research at Cruces University Hospi-
tal approved the study protocol in ac-
cordance with the Helsinki Declaration
(CEIC E09/07). All patients signed an
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Table 1. Baseline variables.

Female

Race
Afro-Caribbeans:
Hispanic:
Arabic:

Age at ABI

SLE duration at ABI
APS

Lupus nephritis
NPSLE

Lupus flares
SLEDALI at ABI

SDI at ABI

Use of prednisone

Maximum dose of prednisone

Average daily dose of prednisone
Cumulative dose of prednisone: mean (SD)
Cumulative dose of prednisone: median (IQR)
Hydroxychloroquine

Cyclophosphamide

Mycophenolate

Azathioprine

Family history of early vascular disease
Current smoking at ABI

Smoking (ever)

Diabetes mellitus

Hypertension

Hypercholesterolaemia

Statins

Antiaggregants

Anticoagulants

Body mass index

SCORE

Previous vascular disease

200 (92%)
Caucasian: 209 (96%)
3 (1.3%)
2 (0.9%)
2 (0.9%)

49 (15) years.

11 (0-37) years.
21 (9.7%)
60 (27.6%)
5 (2.3%)
39 (18.3%)
0: 104 (48.1%)
1-5:91 (42.2%)
26:21 (9.7%)

0:98 (452%)
1:53 (24.4%)
>1: 65 (30.4%)

191 (88.4%)
30.8 (25.9) mg
5.6 (8.2) mg
187 (57)¢g
732 (0-177.6) g
193 (89.3%)
52 (24%)
34 (15.7%)
64 (29.7%)
25 (11.5%)
65 (30%)
109 (50.2%)
7 (32%)
71 (32.7%)
74 (34.1%)
72 (33.3%)
103 (47.7%)
26 (12%)
Low-normal weight: 106 (49.1%)
Overweight-obesity: 110 (50.9%)
0-4:205 (95%)
>5: 11 (5%)
IHD: 6 (2.8%)

CVD: 19 (8.8%)
PAD: 3 (1.4%)

ABI: ankle-brachial index; SLE: systemic lupus erythematosus; APS: antiphospholipid syndrome;
NPSLE: neuropsychiatric lupus; SDI: SLICC Damage Index; IHD: ischaemic heart disease; CVD:
cerebrovascular disease; PAD: peripheral arterial disease.

informed consent at the time of enrol-
ment.

Results

Baseline demographic variables

Two hundred sixteen patients started
the follow-up. One hundred ninety-
nine (92%) were women. Two hundred
nine patients (96%) were white, with
the remaining consisting of 3 Afro-
Caribbeans, 2 Hispanics, and 2 Arabic.
The age at baseline was 49 (15) years,
and the follow-up after SLE diagnosis
was 11 (0-37) years (Table I).

Cardiovascular risk factors
Traditional CV risk factors were fre-

quent in our cohort, with 162 (74.7%)
patients presenting at least one CVRF:
HTN 32.7%, hypercholesterolaemia
34.1%, tobacco use 50.2%, overweight-
obesity 50.9%, family history of prema-
ture CV disease 11.5%, DM 3.2%. 205
patients (95%) had a SCORE between 0
and 4 and 11 patients (5%) had a SCORE
=5. Previous CV events were present in
26 (12%) patients: CVD in 19 (8.8%),
IHD in 6 (2.8%) and PAD in 3 (1.4%).
Two patients suffered two or more CV
events: one with PAD and CVD and an-
other with THD and CVD; 72 (33.3%)
patients had been treated with statins,
103 (47.7%) with antiaggregants and 26
(12%) with anticoagulants (Table I).
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Baseline SLE-related variables

and lupus flares

At baseline, 21 (9.7%) patients had an
SLEDAI =6 and 104 (48.1%) were in-
active with a SLEDALI score of 0. APS
was diagnosed in 21 (9.7%) patients. 60
(27.6%) patients had been diagnosed
of lupus nephritis (in 6 patients, lupus
nephritis was active at the time of inclu-
sion in the study). 5 (2.3%) patients had
been previously diagnosed of NPSLE.
The baseline SDI was 0 in 98 (45.2%)
patients, 53 (24.4%) patients had a SDI
index of 1 and 65 (30.4%) patients had
a SDI >1. Thirty-nine patients suffered
at least one lupus flare during follow-up
(range 1 to 4 lupus flares).

Regarding SLE treatments, 191 (88.4%)
patients had received prednisone with
a mean maximum dose ever received
30.8 (25.9) mg/d, mean daily dose
at baseline 5.6 (8.2) mg/d and me-
dian cumulative prednisone dose 7.32
(0-177.6) g. Hydroxychloroquine was
used in 193 (89.3%), cyclophospha-
mide in 52 (24%), mycophenolate in 34
(15.7%) and azathioprine in 64 (29.7%)
(Table I).

Cardiovascular events and mortality
Follow-up data were available for 212
(98.1%) patients, with 1016 patient/
year observation; 4 patients discon-
tinued follow-up. Among them, 186
(88%) patients survived during the
whole follow-up period without suf-
fering any AVE. 18 AVE were identi-
fied in 17 patients: 11 cerebrovascular
events, 4 coronary events, 2 peripheral
arterial disease events and 1 sudden
death, with one patient presenting two
angina pectoris episodes requiring per-
cutaneous coronary interventions dur-
ing follow-up. Fourteen patients died
during the follow-up: 6 because of AVE
or their sequelae, 4 due to cancer and 4
due to cardio-respiratory failure (Table
II). The age at the time of death was 74
(14) years, and the age at the time of the
AVE was 66 (16) years (Table II).

Ankle-brachial index

The baseline prevalence of abnormal
ABI was 24.1%, being more prevalent
in males (6/17, 35.3%) than females
(46/199, 23.1%). In patients who suf-
fered AVE during follow-up, 41.2% had
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Table II. Mortality causes.

Death causes n (%) Types
Arterial vascular events 6 4 cerebrovascular events
1 acute myocardial infarction
1 sudden death
Malignant neoplasm 4 2 lung cancer
1 gastrointestinal cancer
1 lymphoma
Other causes 4 1 interstitial lung disease

1 pulmonary hypertension

1 disseminated infection
1 multiple organ failure (at 90 years of age)

Table III. Arterial vascular events and ABI.

Patients

Normal ABI

Abnormal ABI

All vascular events

Cerebrovascular event:

- Cerebrovascular accident (10)

- Transient ischaemic attack (1)
Coronary events (3 patients)

- Acute myocardial infarction (2)

- Angina pectoris with angioplasty (2)

17/212 (8.01%)

11/212 (5.18%)

4/212 (1.88%)

Peripheral arterial disease
Sudden death
No vascular event during follow-up

2/212 (0.94%)
1212 (0.47%)
195/212 (91.98%)

717 (41.2%)

6/11 (54.5%)

10/17 (58.8%)

S/ (45.5%)

0/3 (0%) 3/3 (100%)
172 (50%) 172 (50%)
0/1 (0%) 1/1 (100%)

154/195 (79%)

41/195 (21%)

Table IV. Competing risk regression: abnormal ABI.

Variable SHR p-value 95% CI
Female 0.22 0.017 0.07-0.77
Family history of early thrombosis 544 0.004 1.69-17.51
Previous thrombosis 501 0.007 1.55-16.19
Cumulative dose of prednisone 1.01 0.007 1.005-1.031
Abnormal ABI 2.65 0.089 0.86-8.14

SHR: subdistribution hazard ratio; ABI: ankle-brachial index.

a normal ABI while 58.8% had an ab-
normal ABI. In patients who remained
free of AVE during follow-up, 79% had
a normal ABI while 21% had an abnor-
mal ABI. In the analysis structured by
the type of AVE we observe the follow-
ing findings: in patients with IHD and
sudden death 100% had an abnormal
ABI; in patients with CVD 54.5% had
a normal ABI and 45.5% had an abnor-
mal ABI; and in patients with PAD 50%
had a normal ABI and 50% had an ab-
normal ABI (Table IIT).

Multivariate analysis

In the final model, the risk factors as-
sociated to cardiovascular events were
family history of early thrombosis
(SHR 5.44 [1.69-17.51]; p=0.004), per-
sonal history of previous arterial throm-
bosis (SHR 5.01 [1.55-16.19]; p=0.007)
and cumulative dose of corticosteroids

(in prednisone gram equivalents) (SHR
1.01 [1.005-1.031]; p=0.007). An ab-
normal baseline ABI showed a SHR
2.65 [95% confidence interval 0.86-
8.14]; p=0.089. As a protective factor
we identify the female sex (SHR 0.22
[0.07-0.77]; p=0.017) (Table IV).

Discussion

In the main objective of the study, we
have found a clear statistical trend but
not an association between abnormal
ABI and risk of AVE. As secondary
objectives of the study, we identified a
set of risk factors to suffer AVE in SLE
patients: family history of premature
AVE, previous cardiovascular disease,
male gender and higher cumulative
glucocorticoids dose.

Although the results do not conclu-
sively confirm the utility of the ABI as
a predictor of AVE, we think that this
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clear statistical trend observed should
be taken into consideration, bearing
in mind the relatively low power of
the study, due to the small number of
patients included in the study and the
small number of events occurring dur-
ing the 5-year follow-up time. In the
studies that found association in the
general population between the abnor-
mal ABI and the risk of AVE, the num-
ber of participants was much higher,
including thousands of patients, and
with a longer follow-up, as can be seen
in different cohorts or systematic re-
views (23-26). For all these reasons we
can neither confirm nor rule out a pos-
sible association between an abnormal
ABI and a higher risk of AVE in SLE
patients.

In the lupus population, only one study
had, to our knowledge, a similar design.
In a prospective cohort study, Kao et
al. (15) investigated the association be-
tween the presence of carotid plaque,
detected by using B-model ultrasound,
and incident cardiovascular events: my-
ocardial infarction, coronary angioplas-
ty, coronary artery bypass graft, fatal
cardiac arrest and cerebrovascular acci-
dent. All patients were women without
previous cardiovascular disease, unlike
our study cohort. The presence of carot-
id plaque (HR 4.67,95% CI11.41-15.53,
p=0.01) and the duration of corticoster-
oid use (HR 1.08, 95% CI 1.03-1.13,
p<0.01) were both associated with an
increased risk for vascular events. The
family history of AVE was analysed but
was found non-significant.

In Schoenfeld’s systematic review,
only 9/20 of the studies took into ac-
count family history of premature AVE
(1), and only in one of them a statis-
tically significant association with
IHD was shown in the multivariable
analysis (26). In our cohort, family his-
tory of premature AVE was actually
the predictor with the highest SHR.
This is in keeping with large cohorts
studies in the general population, in
which this variable has been related to
an increased risk of arterial events; in-
deed, family history of premature car-
diovascular disease has been used for
the stratification of total cardiovascular
risk in the 2013 European Society of
Hypertension (ESH) and the European

Clinical and Experimental Rheumatology 2020

Society of Cardiology (ESC) guide-
lines for the management of arterial
hypertension (27).

In many studies designed to identify
risk factors for AVE in SLE patients,
patients with previous vascular dis-
ease have been excluded, whilst in the
general population a history of arterial
thrombosis conferred a very high cardi-
ovascular risk (27). Patients with previ-
ous thrombosis had a 5-fold higher risk
of AVE in the final model of our study.

Also, male gender was independently
associated with an increased risk of
arterial events. This finding is not re-
ported in many of the studies of vascu-
lar disease in SLE because have been
conducted in exclusively female popu-
lations (1), but is consistent with the re-
sults obtained in some SLE cohort and
population-based studies (28-30), in
the general population (31) and in other
inflammatory rheumatic diseases (32).
The effect of glucocorticoids on the
cardiovascular risk of SLE patients is
complex. On the one hand, glucocorti-
coids can control lupus activity, which
is a cause of premature atherosclerosis.
On the other hand, the metabolic side
effects of glucocorticoid can them-
selves increase cardiovascular risk
(33), taking into account that the dose/
toxicity gradient is not linear: damage
risk increases with doses of prednisone
over 7.5 mg/d, reaching maximum lev-
els with doses over 30 mg/d (34). Thus,
it is not surprising that studies analys-
ing the relation of glucocorticoid ther-
apy with cardiovascular disease have
yielded heterogeneous results (1). In
this study we built three different vari-
ables to model the effect of glucocorti-
coids on AVE: the maximum dose re-
ceived during the follow-up, the aver-
age daily dose and the total cumulative
dose. Only the cumulative total dose
was identified as a risk factor, with
each increase of 10 g over the mean of
the whole cohort, 18.7g, resulting in an
increased risk for AVE of around 2%.
This is in keeping with a recent study
from our cohort, in which a reduced
dose glucocorticoid regime resulted
in a significant decrease in cardiovas-
cular damage after 5 years of follow-
up (35). More recently, a longitudinal
cohort study in Chinese SLE patients

from Hong-Kong has shown that those
receiving doses of prednisone =0.6 mg/
kg/day for 4 weeks or longer were 14-
fold more likely to die during the fol-
low-up (36).

Our study has some limitations. When
interpreting our results it must be taken
into account the fact that our population
was mainly constituted by Caucasians
living in a country with a low general
cardiovascular risk. Almost 90% of
our patients received treatment with
hydroxychloroquine, and the doses of
prednisone were low compared with
other cohorts (33). In probable rela-
tion with all this, the absolute number
of AVE was low, a fact that could have
reduced the study power to identify risk
factors for arterial events. Another limi-
tation is the number of patients includ-
ed and the time of follow-up. Probably
these two factors also limit the study
power.

Among the strengths of our study, it
should be emphasised the use of de-
tailed information on clinical and im-
munological SLE variables, treatments
administered and internationally agreed
upon cardiovascular risk factors. Fol-
low-up data were available for more
than 98% of the 216 patients included
in the original study. The statistical
analysis was performed using the CRR
approach, which substantially reduces
bias associated with unreliable assump-
tions about the censoring profiles com-
mon in classical survival studies.

Of course, the findings obtained should
be confirmed by other cohorts. A longer
follow-up of this cohort can give us
a future answer to the question of the
prognostic utility of ABI for AVE in pa-
tients with SLE.

In summary, we have found that male
gender, higher cumulative prednisone
dose, family history of early vascular
disease and personal history of arterial
vascular disease are related to a higher
risk for AVE in SLE patients. Regard-
ing the ABI, we can consider carrying
out this test, because could be useful to
identify patients with SLE with a pos-
sible higher risk of AVE. In patients
who present the previous factors, a
more aggressive control of modifiable
cardiovascular risk factors should be
accomplished.
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