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Abstract

Objective
To evaluate the prevalence of carotid plaques in patients with long-term lupus nephritis (LN).
Methods
Intima-media thickness (IMT) and carotid plaques were evaluated with ultrasound in 75 patients after a follow-up of LN
of 158±106 months and in 75 sex -and age-matched controls. Traditional and non-traditional atherosclerotic risks factors
were also tested.
Results
IMT was not different between LN patients and controls, but 18% of LN patients had carotid plaques in comparison
to 2.6% of controls (p=0.004). The LN patients more frequently had hypertension (p=0.0001), hypercholesterolemia
(p=0.0001), were overweight (p=0.009), in menopause (p=0.01) than controls.
More frequently, LN patients with carotid plaques had renal insufﬁciency (p=0.03), longer duration of lupus (p=0.05),
anti-phospholipid antibodies (p=0.018), high C-reactive protein (p=0.03), high reactive oxygen species (p=0.001) than
those without plaques. Patients with plaques were older (p=0.000001), in menopause (p=0.000001) and more frequently
had cardio-vascular accidents during observation (p=0.02). The time of exposure to pathological values of systolic and
diastolic blood pressure was longer (p=0.000001) and the percentage of pathological values of these variables during the
follow-up was higher (p=0.000001) in patients with carotid plaques.
At multivariate analysis, older age (p=0.0025), longer time of exposure to pathological values of blood pressure (p=0.015)
and of cholesterol (p=0.04) were independent predictors of carotid plaques.
Conclusions
Carotid plaques were more frequently found in LN patients than in controls.
Although inﬂammatory markers and lupus related factors may contribute to the development of atherosclerosis, only
traditional risk factors such as age, hypertension and hypercholesterolemia were the independent predictors.
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Introduction
Whilst the prognosis of systemic lupus
erythematosus (SLE) has progressively
improved during the last 5 decades,
premature atherosclerosis has emerged
as the most frequent cause of morbidity and mortality (1) in the long term
outcome of SLE patients. Manzi et al.
(2) reported that the rate of myocardial infarction is up to 50 fold higher
in SLE women younger than 45 years
than in healthy controls. Compared
with healthy young women (between
18-44 years), those with SLE were 2.05
times more likely to be hospitalised because of cerebrovascular accidents (3).
Traditional risk factors such as arterial
hypertension, obesity and diabetes have
also been implicated in the pathogenesis of premature atherosclerosis in SLE
patients (4-7): all of them are probably
enhanced by protracted corticosteroid
therapy. In addition, Esdaile et al. (8)
suggested that the chronic activation of
the immune system in SLE represents
per se one of the major causes of premature atherosclerosis in these patients.
The number of clinical events probably underestimates the prevalence of
atherosclerosis in SLE. A test to assess
the presence of silent atherosclerotic lesions is the B-mode carotid ultrasound
which makes a careful evaluation of the
intima-media thickness (IMT) possible
and also identiﬁes the presence of carotid plaques (9-12). Studies employing this technique have documented
higher rates of carotid plaques in SLE
patients than in healthy controls (13).
However, no data are available about
the prevalence of carotid plaques in
patients with lupus nephritis (LN), a
subset of SLE patients at high risk of
accelerated atherosclerosis.
The aims of this study are: i) to compare the prevalence of carotid plaques
in patients with LN followed in a single Renal Unit with that of matched
controls; ii) to assess the role of the
traditional and non traditional risk factors associated with the atherosclerotic
plaques and with IMT in this cohort of
patients.
Materials and methods
Between January 2007 and June 2008,
all patients followed in our Unit for LN
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were submitted to carotid ultrasonography with assessment of the IMT and the
presence of atherosclerotic plaques.
The results were compared to those of
a cohort (hospital personnel) matched
for age and gender. Every year hospital
personnel are submitted to a complete
medical check-up, including blood and
urine tests.
This study was conducted according to
the guidelines of the Declaration of Helsinki for Research on Human Subjects
and was approved by the Human Ethics
Committee at the Ospedale Maggiore
Policlinico, Mangiagalli e Regina Elena, Fondazione IRCCS, Milano, Italy.
Each subject signed informed consent.
Patients and biochemical methods
The diagnosis of SLE had to match the
American College of Rheumatology
(ACR) criteria (14). The diagnosis of
LN was based on clinical and biochemical criteria as well as on renal biopsy
evaluated following the ISN/RNP classiﬁcation (15). At the time of carotid
ultrasonography patients were submitted to clinical evaluation; history of cardiovascular accidents, changes in drug
treatment were recorded, and routine
laboratory tests and serological markers of SLE activity were determined.
Serum Reactive Oxygen Species (ROS)
concentrations were determined by
spectrophotometric method using the
commercial kit (d-ROMs test, Diacron,
Grosseto, Italy) on FREE analyser (Diacron). The test evaluates, in the presence of transition metals acting as catalyzers, the capacity of hydroperoxides
to generate free radicals reacting with a
chromogenic substance and developing
a colored complex whose concentration
is proportional to hydroperoxides levels
(16). The following SLE-related disease
factors were recorded: duration and cumulative dose of prednisone (mg/kg of
body weight), use of hydroxychloroquine and immunosuppressive agents,
the occurrence and the duration of nephrotic syndrome (proteinuria >3.5g/
day, albumin <3.5g/dl), the presence of
renal insufﬁciency (creatinine clearance
<60 ml/min according to Cockcroft and
Gault) and the presence of antiphospholipid antibodies (aPL). According
to the Sapporo criteria (17) we con-
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sidered patients to be positive for aPL
when they had at least two positive tests
for anticardiolipin antibodies IgG and
IgM at moderate or high titer (>20U/
ml GPL) and/or Lupus Anticoagulant
conﬁrmed on two separate occasions 6
weeks apart.
The LN patients were also evaluated
for the presence of traditional cardiovascular risk factors: arterial hypertension (systolic blood pressure >140mm/
Hg, diastolic blood pressure >90mm/hg
or the use of anti-hypertensive agents),
percent of pathological values of systolic and diastolic blood pressure, length
of exposure to pathological values
through the whole follow-up, body
mass index (BMI) (overweight >25,
obesity >30 kg/m2), family history of
cardiovascular disease (myocardial infarction before 55 years of age in ﬁrst
degree male relatives or before 65 years
in female relatives), smoking habits
(current = more than 5 cigarettes day),
value of cholesterol, of tryglicerides
and of LDL as well as percent of pathological values and duration of pathological values through the whole follow-up, of cholesterol (>200mg/dl) and
triglycerides (>170mg/dl), diabetes,
menopausal status.
Before the present carotid ultrasound
evaluation, the 75 LN patients had been
followed for 13.2±8.8 years, during
which time they had been submitted to
2572 clinical and biochemical evaluations (in mean, 34 evaluations for each
patient).
The demographic and clinical characteristics of patients at the time of carotid ultrasonography are reported in
Table I.
At the time of carotid ultrasound, 75
controls were evaluated for the presence
of arterial hypertension, body mass index, family history of cardiovascular
disease, smoking habits, diabetes, menopausal status, cholesterol.
Carotid atherosclerosis and
intima-media wall thickness
evaluations
Carotid intima-media thickness (CIMT)
was measured according to accepted
protocols (18).
In brief, employing a state-of-the-art
ultrasound system (Philips IU 22) with

Table I. Characteristics of patients with lupus nephritis at the time of the study.
Age (years, mean±SD)
Sex (M/F) (n. of patients)
Myocardial infarction before the present study
(1 pt was aPL positive)
Cerebral thrombosis before the present study
(2 pts were aPL positive)
Duration of SLE (months)
Duration of Lupus Nephritis (months)
ISN/RNP Histological classes II/III/IV/V
Creatinine clearance <60 ml/min
Serum creatinine >1.1 mg/dl
Proteinuria >500mg/24h >3.5 g/24h
Mean proteinuria g/24h, of 17 pts
Arterial hypertension
Use of anti-hypertensive agents
Hemoglobin <12 g/dl
Low C3 / Low C4
Anti-DNA Ab positivity
Positive Lupus anticoagulant
Anti-phospholipid Ab positivity
Cholesterol >200mg/dl
Tryglicerides >170 mg/dl
LDL cholesterol mg/dl >130mg/dl
Diabetes mellitus
Statin therapy
Current smokers
Steroid therapy
Cyclophosphamide/azathioprine /mycophenolate/cyclosporine
Cloroquine
Aspirin
Family history of cardiovascular disease
Body Mass Index kg/m2 >25 >30
Menopause

46 ± 13
4/71
3 pts (4%)
7 pts (9.3%)
167 ± 106
158 ± 106
1/14/41/15
17 pts (22.6%)
11 (15%)
17 pts (22.6%)/ 3 (4%)
2.7 ± 3.4
41 pts (55%)
40 pts (53.3%)
18 (24%)
29 (39%)/ 17 (23%)
32pts (43%)
10 (13%)
21 pts (28%)
34 pts (45%)
None
19 pts (33%)
None
11 pts (15%)
20 pts (27%)
58 pts (77%)
1/17/5/11
22 pts (29%)
26 pts (35%)
7 pts (9%)
31 pts (41%)/ 7 (9%)
35 pts (49%)

aPL: anti-phospholipid antibodies; pts: patients. All SLE patients were Caucasian.

a linear array high frequency probe,
longitudinal B-mode images of the distal 1 cm of both common carotid arteries were acquired with direct storage
of digital images for analysis. Multiple
measurements were taken employing
the software of the machine to determine the mean value of CIMT. The
carotid bifurcations were scanned to
identify plaque. Plaque was deﬁned as
any focal protrusion >50% of the surrounding wall thickness according to
general consensus. (19).
All the images were acquired by the
same blind operator (Dr Larry Burdick)
.
Statistical analysis
Mean and standard deviation, together
with median and interquartile (IQ)
range (25o-75o percentile) were used
as descriptive statistics. For continuous
variables, the non-parametric MannWhitney test was used for assessing
any difference between the two groups
of patients. Pearson’s coefﬁcient was
used to test correlation between con388

tinuous variables. The percentage of
pathological values of a parameter was
calculated as 100*(number of measurements over the established threshold) divided by the total number of
measurements. To calculate the length
of time spent with pathological values of a parameter, we linearly interpolated each patient’s measurements
of that parameter and then we added
all the periods resulting in interpolated values higher than the threshold.
Multivariate logistic regression analysis has been used to ﬁnd predictors of
carotid plaques. First we checked in
the entire study population whether
SLE was an independent risk factor
for carotid plaque development. Then
a multivariate model was built for patients with Lupus nephritis, testing all
the variables listed in Tables III and IV
and the histological classes of lupus
nephritis.
Statistical signiﬁcance has been considered for p-values equal or less than
0.05, while p-values between 0.05 and
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Table II. Multivariate logistic regression coefﬁcients and their statistical signiﬁcance for
Systemic lupus erythematosus (SLE) and the traditional risk factors of atherosclerosis.

Intercept
Log(age)
Hypertension
Smoking
High cholesterol
SLE

Value

Std. error

-48.2
11.5
3.0
1.9
0.7
1.9

16.7
4.1
1.3
1.2
0.8
1.2

0.1 were considered as a tendency.
Odds ratios (and 95% conﬁdence intervals) were calculated as the exponential of the regression coefﬁcients
(±1.96*standard error). To interpret the
odds ratios, it should be taken into account that we used continuous variables,
then the odds ratio has to be interpreted
as an approximation of the increase of
the relative risk for a unitary increment
of the variables. The statistical package
S-Plus (MathSoft Inc, 20) was used for
all the analyses and plots.
Results
Comparison between patients with
lupus nephritis and controls
There were no signiﬁcant differences
between patients and controls in sex
(female 96% vs. 92%; p=ns) mean age
(46±13 vs. 43±11 years; p=ns), frequency of current smokers (26.6% vs.

p-value
0.004
0.006
0.02
0.1
0.4
0.1

22.6% p=ns), family history of cardiovascular disease (9.3% vs. 16%; p=ns).
In comparison to controls, SLE patients
more frequently had arterial hypertension (54.6% vs. 13% p=0.0001), overweight (43% vs. 21%, p=0.009), menopausal status (49% vs. 26% p=0.01),
and hypercholesterolemia (45% vs.
17%, p=0.0001).
Carotid plaques were more frequently
documented in SLE patients than in
controls (14 out of 75, 18.6% vs. 2
out of 75, 2.6% p=0.004) while mean
values of IMT were not different between the two groups (0.639±0.134mm
vs. 0.623±0.108mm; p=ns). However,
multivariate logistic regression on carotid plaques on the entire study population showed no statistical signiﬁcance
for SLE when the other classical risk
factors are considered for adjustment
(see Table II).

Carotid plaque (Tables III, IV)
Fourteen out of the 75 LN patients
evaluated (18.6%) had evidence of focal carotid plaque. Before the present
study, 3 patients had myocardial infarction. Of them 2 have carotid plaques
(one aPL positive) and the third, aPL
positive, has no carotid plaque (p=ns).
Three patients with carotid plaque had
had a cerebral thrombosis (one aPL
positive) in comparison to 4 (one aPL
positive) among patients with no carotid plaque (p=ns). Altogether, 36% of
the patients with carotid plaques had
had a cardiovascular accident in comparison to 8% of the patients with no
carotid plaque (p=0.02).
Patients with atherosclerotic plaques had
signiﬁcantly higher IMT than patients
without carotid plaque (p=0.000001).
In comparison to patients with no
plaques those with plaques were signiﬁcantly older (p=0.000001) and in
menopausal status (p=0.000001), were
signiﬁcantly more frequently hypertensive (p=0.02) and had a signiﬁcantly
longer exposure to pathological values
of systolic (p=0.000001), diastolic
(p=0.0018), systolic and/or diastolic
blood pressure (p=0.000001) as well
as a signiﬁcantly higher percentage of
pathological values of systolic blood

Table III. Comparison of traditional and non traditional risk factors of atherosclerosis in patients with and without carotid plaques.
Variables
Intima-media thickness, mm
History of cardiovascular accident %
Age years
Current Smokers %
Postmenopausal %
Body Mass Index kg/m2
Familial history of CV thrombosis %
Hypertension %
Percentage SBP >140 mmHg
Percentage DBP >90 mmHg
Percentage of follow-up with SBP >140 mmHg
Percentage of follow-up with DBP >90 mmHg
Percentage of follow-up with high SPB or DBP
Cholesterol at time of carotid evaluation mg/dl
LDL Cholesterol at time of carotid evaluation mg/dl
Percentage Cholesterol >200mg/dl
Percentage of follow-up with cholesterol > 200 mg/dl
Percentage Tryglicerides > 170mg/dl
Percentage of follow-up with Tryglicerides > 170 mg/dl
CRP > 0.5 mg/dl
Plasma homocystein μM
Reactive Oxygen Species U. Carr

Plaque (14 pts)
0.78
36%
60.5
28.5
92.8
25.6
21.4
12 pts
58.3
43.2
32.3
12.3
37.2
207
99.5
89.6
95.2
7.6
13.2
5 pts
12.06
407

(0.75-0.88
(57.3-65.3)
(22.5-26.9)
(41%)
(31.8-80.8)
(25.5-56.7)
(17.7-69.7)
(4.6-35)
(19.5-71.5)
(181-253)
(92.8-139.5)
(80.2-100)
(76.7-100)
(1.9-16.5)
(1.3-31.7)
(38%)
(8.9-17.8)
(367-488)

No Plaque (61 pts)
0.59
8%
41.7
26.2
62.8
23.9
6.5
2 pts
16.7
18.7
2.7
0
3.3
207
111.6
75.4
74.4
5.9
7.7
5 pts
11.26
356

(0.53-0.65)
(33.9-48.3)
(21.2-26.6)
(6%)
(5.3-30)
(7.1-30)
(0-6.9)
(0-8.8)
(0-11.4)
(175-236)
(88-137.1)
(50-100)
(31-100)
(0-16.7)
(0-31.1)
(9%)
(8.9 -15.6)
(319-396)

p-value
0.000001
0.02
0.000001
Ns
0.000001
Ns
Ns
0.022
0.000001
0.0018
0.000001
0.001
0.000001
Ns
Ns
0.1
Ns
Ns
Ns
0.02
Ns
0.001

pts: patients; SBP: systolic blood pressure; DBP: diastolic blood pressure; CRP: C-reactive protein. If not speciﬁed, values are expressed as Median (25°,75°
percentile).
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Table IV. Comparison between SLE factors in patients with and without carotid plaques.
Variables
Median SLE duration years
Median LN duration years
Number of pts with class III/IV/V
Median steroid duration years
Median prednisone dosage mg/kg body weight
MP pulses number
Pts with renal ﬂares
Hydroxychloroquine use %
Cyclophosphamide use %
Aspirin
Lupus anticoagulant %
Anticardiolipin antibodies %
Creatinine clearance ml/min
History of NS %
Duration of NS months
C3 <90 mg/dl
C3 >120 mg/dl
C4 <10mg/dl
Anti-DNA Ab titres

Plaque (14 pts)
19.7
16.9
3/6/5
8.5
497
3
4 pts
28
64
7 pts
35.7
57
59.05
64
1.5
4 pts
4 pts
4 pts
12

(8.6-25.7)
(8-25.4)
(2.3-13.9)
(164-789)
(3-6)
(28%)
(50%)
(47.8-72.3)
(0-3.5)
(31%)
(31%)
(31%)
(10-100)

No Plaque (61 pts)
14.3 (10.4-18.2)
11.2 (6.1-16.4)
11/35/10
6.6 (2.9-11.4)
350 (237-798)
3 (3-9)
34 pts (56%)
27.8
78.6
19 pts (32%)
9.4
21.3
85.4 (65-106)
73.7
4 (3.8-4.3)
26 pts (44%)
7 pts (12%)
13 pts (22%)
52 (25-134)

p-value
0.05
Ns
Ns
Ns
0.1
Ns
0.1
Ns
Ns
Ns
0.02
0.018
0.03
Ns
Ns
0.1
Ns
Ns
0.08

SLE systemic lupus erythematosus; LN: lupus nephritis; MP: Methylprednisolone; Pts: patients; NS: nephritic syndrome; Ab: antibodies.
If not speciﬁed values are expressed as Median (25, 75° percentile).

pressure (p=0.000001), diastolic blood
pressure (p=0.001) or both (p=0.00001)
during the follow-up.
More LN patients with plaque were positive for lupus anticoagulant (p=0.02)
and for aPL antibodies (p=0.018), had
signiﬁcantly higher C-reactive protein
(CRP) (p=0.03), reactive oxygen species (p=0.001) and lower creatinine
clearance (p=0.03) than LN patients
without plaque.
At multivariate logistic regression analysis older age of the patients (p=0.002
OR 1.2 CI 1.06-1.32), percentage of
the follow-up with systolic blood pressure higher than 140 mmHg (p=0.015
OR 1.04 CI 1.05-1.08) and percentage
of the follow-up with cholesterol higher than 200 mg/dl (p=0.04 OR 1.04 CI
0.99-1.1) were independent predictors
of presence of carotid plaque.
Intima media wall thickness
The median values of IMT of the cohort was 0.630mm (0.553–0.707mm).
IMT was between 0.4–0.5mm in 12
patients, between 0.5–0.6mm in 22
patients, between 0.6–0.7mm in 22
patients, between 0.7–0.8mm in 10 patients, between 0.8–0.9mm in 6 patients
and between 0.9–1.1mm in 3 patients.
Discussion
To the best of our knowledge this is the
ﬁrst study that has evaluated the preva-

lence of atherosclerotic carotid lesions
in a cohort of patients with established
LN that have been followed in a single Unit for more than 13 years. The
prevalence of carotid plaques in our
lupus nephritis patients was compared
with that of a healthy control group,
even though the most appropriate comparison would have been made with a
cohort of SLE patients with no renal involvement, unfortunately in our Nephrological Unit only patients with lupus
nephritis are followed. As documented
in SLE patients with any type of organ
involvement (13), there were no significant differences between LN patients
and healthy controls in median values
of IMT while LN patients had signiﬁcantly more frequently carotid plaques
(21-22). In comparison to healthy controls LN patients were more frequently
hypertensive, obese and in menopause
and had more frequently hypercholesterolemia, all well known predisposing
factors to atherosclerosis. However,
multivariate logistic regression on carotid plaques on the entire study population showed no statistical signiﬁcance
for SLE when the other classical risk
factors are considered (age, arterial hypertension, hypercholesterolemia, current smoking).
In all the previous studies in SLE patients, age was the most, or one of the
most important predictors of carotid
390

plaques. Also in this study LN patients
with plaques were signiﬁcantly older
than those without plaques. As a matter of fact, among the 14 patients with
a plaque, only one was aged 40, all the
others were older than 55 years. As
expected from the age of patients with
carotid plaques, menopausal status
was also signiﬁcantly associated with
plaques. Arterial hypertension was another traditional risk factor correlated
with carotid plaques in our patients.
To better evaluate its role we calculated the rate of pathological measures
of systolic, diastolic blood pressure as
well as the length of exposure to their
pathological values, expressed in percentages of the follow-up period. All
these measures appeared to be signiﬁcantly correlated with carotid plaques,
underlining that the constant control of
blood pressure should be a priority in
clinical practice.
Among the non traditional risk factors CRP has been associated with an
increased risk of cardiovascular events
in the general population and particularly in women (23). An association between cardiovascular events and CRP
has also been reported in SLE patients
(24). The potential atherogenic role of
CRP is conﬁrmed by the relationship
between CRP and carotid plaques observed in this study. Recently oxidative stress, i.e. an excess of pro-oxidant
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species not counterbalanced by an antioxidant defence system (25) has been
proposed as a new player in accelerated
atherosclerosis (26). In this study ROS
concentration was signiﬁcantly higher
in patients with carotid plaques than in
those without.
Chronic renal insufﬁciency is a well
known cardiovascular risk factor independently from the presence of traditional risk factors (27). As an indirect
conﬁrmation, more than 50% of our
patients with carotid plaques had a creatinine clearance lower than 60ml/min
in comparison to less than 20% of those
with no plaques.
Anti-phospholipid antibodies have been
implicated in atherogenesis possibly as
a result of their activation of endothelial cells (28). Some (29, 30) but not all
studies (31) conﬁrm this correlation.
In this study, we found a signiﬁcant
association between anti-phospholipid
antibodies and carotid plaques. A similar association was also observed with
lupus anticoagulant. The median duration of SLE was signiﬁcantly longer in
patients with carotid plaques than in
those without. The duration of LN, the
length of prednisone treatment and its
median dosage/kg body weight were
higher in patients with carotid plaques
but the difference was not signiﬁcant.
A trend between the median prednisone
dosage administered during the followup and the presence of carotid plaques
has been documented in our cohort of
LN patients. The association between
corticosteroid use in lupus patients and
atherosclerosis is controversial. Two
studies have reported an independent association between the cumulative prednisone dosage and subclinical
atherosclerosis (21, 31), while two other studies have demonstrated that the
lower the average dosage of prednisone
over the follow-up, the higher the prevalence and/or the progression of carotid
plaques (32, 33). The apparent discrepancy may be partly accounted for by
the dual inﬂuence of corticosteroids on
atherogenesis. On the one hand, they
can favour the development of conventional risk factors such as arterial
hypertension, obesity, diabetes, dyslipidemia (34-36) and on the other they
can contrast the atherogenic potential

of SLE and its renal effects. Although
the value of multivariate analysis could
be questionable due to the low number
of the events occurring in our patients,
only traditional risk factors: older age,
longer time of exposure to pathological values of blood pressure and of
cholesterol, emerged as independent
predictors of carotid plaques in our LN
patients.
In spite of the fact that nephritis represents one of the most severe complications of SLE, an 18% prevalence of carotid plaques in our cohort is one of the
lowest reported in SLE patients. Roman
(37) and Manzi (21) reported the presence of plaques in around 40% of two
large populations of SLE patients, while
the prevalence of plaques was around
28-29% in three other studies (38-40).
In another three studies, the prevalence
of carotid plaques was comparable or
lower than that of our study (ranging
from between 9 to 17%) (31, 33, 41),
but the patients evaluated were younger (31, 33) or with a shorter duration of
the SLE (31, 33, 41) than those of our
cohort. In two of those studies the presence of renal insufﬁciency (41) and of
renal disease at baseline (31) showed a
moderate association with the presence
or the development of carotid plaque at
univariate analysis, but in the majority
of the studies devoted to SLE patients,
the presence of LN was not predictive
of the presence of carotid plaque ( 38,
32, 39). Rather, in the study of Telles
et al. (33) the presence of nephritis
was signiﬁcantly associated with the
absence of plaques. The low rate of
plaques in our LN patients is difﬁcult
to explain. Atherosclerosis in SLE recognises a multifactorial pathogenesis
that involves not only traditional but
also non traditional risks factors such
as immune complexes deposition, complement activation and anti-phospholipid antibodies, which can play a major
role in under-treated patients. We can
speculate that the aggressive therapies
employed in the management of the
acute phases of LN may have induced
a stable quiescence of the disease. On
the other hand, our policy of employing the lowest possible doses of prednisone as maintenance (42), or even
to completely withdraw therapy in
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selected patients with stable remission
(43) may have reduced the impact of
traditional risk factors for atherosclerosis (34). In addition, in our cohort a
high percentage of patients were taking
aspirin, statins, and hydroxycloroquine
and these therapies may have limited
the impact of traditional risks factors.
A limitation of the study is the low
number of patients evaluated which
may have limited the robustness of
some of the statistical conclusions as
well as the low number of the events
which could have allowed the identiﬁcation of the strongest predictors only.
In conclusion, these results, which need
to be conﬁrmed in larger prospective
studies, suggest the need of an early,
constant and effective control of traditional risk factors in LN to prevent the
development of premature atherosclerosis. This goal could be obtained with
a constant monitoring of the patients,
with the use of antihypertensive and
hypocholesterolemic drugs together
with a treatment strategy whose aim is
to use an aggressive therapy during the
active phases of the disease to quench
the activity of LN, while reducing the
therapy to the lowest possible dosage
during the quiescent phases of the disease to reduce its iatrogenicity.
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