




Regarding medications, 52 patients (27.5%) had been
treated with high-dose steroids (cumulative dose prednisone
equivalent ≥ 40 g, reported to be associated with atheroscle-
rosis in SLE)18. A total of 155 patients (82%) were prescribed
HCQ at a dose of 6 mg/kg of actual body weight per day
(maximum daily dose prescribed: 400 mg). The median
treatment duration was 5 years (IQR 2–12 yrs). A total of 164
patients (86.7%) were treated with ASA; 136 patients
(71.9%) received both ASA and HCQ, whereas 28 (14.8%)
received ASA alone. Nineteen patients (10%) were treated
with HCQ alone and 6 (3.1%) received neither ASA nor
HCQ. Patients did not receive HCQ because of retinopathy
(9 patients) or because of the occurrence of side effects (7
had allergic cutaneous manifestations, 2 had myopathy
associated with loss of weight, and 1 had hypertransami-
nasemia), whereas 15 patients failed to adhere to treatment.
Regarding ASA, 15 patients did not take any dose for
personal reasons and 6 patients discontinued ASA because of
menorrhagia and 4 because of thrombocytopenia.

Kaplan-Meier analysis revealed a significant difference in
CVE-free rates among the 4 subgroups of patients (chi-square
= 14.08, p = 0.002; Figure 1). The CVE-free rate did not
differ between the 136 patients treated with both ASA and
HCQ and the 28 patients treated with ASA alone (Figure 2).
At the Kaplan-Meier analysis performed to determine the 
c-HCQ associated with a lower incidence of CVE, we found
a higher CVE-free rate in the 85 patients treated with
ASA-HCQ who had reached a c-HCQ dosage > 600 g (which

corresponded to a standard daily dose for at least 5 yrs) than
in the 28 patients treated with either ASA alone or the 51
patients treated with ASA and c-HCQ < 600 g (chi-square =
4.01, p = 0.045; Figure 3). No differences in traditional and
SLE-specific CV risk factors or medications (statins,
high-dose steroids) were found among the 3 patient groups
(Table 2).
Predictors of CVE. Features predictive of CVE at univariate
analysis were reported in Supplementary Table 1 (available
with the online version of this article). Patients with a CVE
had significantly higher blood pressure and aPL positivity
versus patients without a CVE. ASA and longterm HCQ
treatment were found to be protective against CVE. All other
variables examined were not associated, either positively or
negatively, with the occurrence of thrombotic events: tradi-
tional CV risk factors (diabetes, smoking, obesity, hypercho-
lesterolemia, hypertriglyceridemia), disease activity, disease
damage, severe manifestations, and other medications
(immunosuppressive agents, high steroids dose, antimalarials,
statins).

At multivariate analysis (Supplementary Table 2,
available with the online version of this article), use of HCQ
for at least 5 years (HR 0.04, 95% CI 0.004–0.48) and ASA
treatment (HR 0.04, 95% CI 0.003–0.54) remained signifi-
cant. Moreover, aPL positivity (HR 17.96, 95% CI
1.48–217.61) and ever having HTN (HR 18.05, 95% CI
1.64–198.76) were identified as being associated with an
increased risk of thrombosis.
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Figure 1. Kaplan-Meier survival curves by treatment groups. ASA: low-dose aspirin; HCQ: hydroxychloroquine.
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Figure 2. Rate of cardiovascular events over time in patients treated with ASA combined or not with HCQ. ASA:
low-dose aspirin; HCQ: hydroxychloroquine.

Figure 3. Rate of cardiovascular events over time in patients treated with ASA combined or not with cumulative
HCQ dose more than 600 g. ASA: low-dose aspirin; HCQ: hydroxychloroquine.
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DISCUSSION
To our knowledge, this is the first longterm study to inves-
tigate the c-HCQ–related effects in the primary thrombopro-
phylaxis in patients with SLE, and to assess whether exposure
to antimalarial drugs has an additional antithrombotic effect
that may be synergistic with ASA treatment. After years of
empirical use, many studies have established that prolonged
use of HCQ for the treatment of SLE has a relatively safe
profile and may help patients with SLE to keep their disease
under remission, thereby improving survival rates19,20.
Several cohort studies have suggested that antimalarials have
also beneficial influence on lipid profile21 and risk of throm-
bosis in patients with SLE5,6,7,22. However, the results are
controversial. An antithrombotic effect of HCQ was not
confirmed in a multivariate analysis conducted in the large
prospective cohort study by the LUpus in MInorities, NAture
versus nurture Study Group23. Moreover, Tektonidou, et al22
reported that ASA may protect against thrombosis in
aPL-positive patients with SLE, while HCQ did not seem to
have any protective effect (p = 0.30); however, in a multi-
adjusted analysis, they found that prolonged use of HCQ was
associated with a borderline lower incidence of thrombotic
complications (p = 0.05). In this scenario, we carried out a
retrospective analysis of the rate of CVE in 189 patients with
SLE without a history of thrombosis and followed for 16
years. At Kaplan-Meier analysis, patients taking HCQ
together with ASA for at least 5 years had a lower incidence
of CVE than those who had not taken c-HCQ > 600 g. At
multivariate analysis, c-HCQ > 600 g independently and
significantly reduced the incidence of CVE. This protective
effect could be related to the immune-modulatory properties
(e.g., reduction of the formation of aPL–β2-glycoprotein I
complexes to phospholipid bilayers and inhibition of

oxidative stress) that HCQ exerts in the endothelial
microenvironment24,25,26.

There are several limitations in our study. First, the
incidence of CVE is lower in our cohort than in previous
studies26,27. However, it is noteworthy that the rate of
ischemic events observed in our SLE cohort was 5-fold
higher than that expected in the Italian population matched
for age and sex as reported in “Progetto Cuore,” an Italian
register of ischemic diseases28. Although a multivariate
analysis could be biased by the low number of events, we
addressed it to further confirm the significant results from the
Kaplan-Meier analyses. Second, this is an observational
cohort study and an association between treatment and results
might be influenced by treatment indications, i.e., skin and
joint disease. However, no difference in disease pattern was
detected between HCQ-treated and -untreated patients (Table
2). Another limitation of our study is that it relies on 
patient-reported adherence to treatment and poor adherence
to therapeutic regimens is a common issue in patients with
SLE29,30,31. However, this limitation would affect the
outcomes in both treatment groups (patients with a c-HCQ
respectively higher and lower than 600 g). Last, most of our
patients were white and these results may not be general-
izable. In fact, SLE can have a more severe course in
African-descendant patients32, even though data on CV
disease incidence in different ethnic groups have been
questioned33,34.

Despite these limitations, our data increase awareness of
the high CV risk in patients with SLE. Although rigorous
management of all potential risk factors for thrombosis is
warranted in patients with SLE35, given the lack of
evidence-based recommendations, most patients with SLE
without previous thrombotic manifestations do not receive
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Table 2. Characteristics of the 3 subgroups of patients with SLE. Values are n (%).

Characteristics ASA + HCQ ASA + HCQ < 600 g HCQ Alone, p*
> 600 g, n = 85 or no HCQ, n = 79 n = 19

Hypercholesterolemia 11 (12.9) 13 (16.4) 1 (5.2) 0.428 
Hypertriglyceridemia 9 (10.5) 9 (11.3) 1(5.2) 0.731 
Hypertension 17 (20) 24 (30.3) 8 (42.1) 0.091 
Diabetes 4 (4.7) 3 (3.7) 1 (5.2) 0.941 
Obesity 6 (7) 7 (8.8) 1 (5.2) 0.835 
aPL positivity 25 (29.4) 23 (29.1) 3 (15.7) 0.462 
Ever smokers 43 (50.5) 30 (37.9) 7 (36.8) 0.217 
Severe SLE 52 (61.1) 50 (63.2) 11 (57) 0.899 
High-dose steroids, cumulative dose prednisone 

equivalent > 40 g 23 (27) 22 (27.8) 6 (31.5) 0.924 
Statins 10 (11.7) 9 (11.3) 1 (5.2) 0.702 
Basal SDI ≥ 1 11 (12.9) 18 (22.7) 2 (10.5) 0.179 
Basal SELENA-SLEDAI ≥ 6 56 (65.8) 53 (67) 11 (57.8) 0.748 

* None of the p values are significant (significant p < 0.05). SLE: systemic lupus erythematosus; ASA: low-dose
aspirin; HCQ: hydroxychloroquine; HCQ > 600 g: cumulative HCQ dose > 600 g; HCQ < 600 g: cumulative HCQ
dose < 600 g; aPL: antiphospholipid antibodies; SDI: Systemic Lupus International Collaborating Clinics/American
College of Rheumatology Damage Index; SELENA: Safety of Estrogens in Lupus Erythematosus National
Assessment; SLEDAI: Systemic Lupus Erythematosus Disease Activity Index.
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any prophylactic treatment. Noninvasive assessment of
carotid intima-media thickness and plaque should be used to
predict CVE in asymptomatic patients with SLE, and studies
are required to analyze effects of treatment on subclinical
atherosclerosis. HCQ appears to protect against thrombosis,
particularly in the longterm, and the HCQ-ASA combination
seems to synergistically reduce further the CV risk in patients
with SLE. Our results support the prolonged use of HCQ in
all patients with SLE, as previously advocated35. Neverthe-
less, larger, controlled, prospective studies are needed to
better define the involvement of HCQ in primary CV
prevention in patients with SLE.
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