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Abstract
Introduction/objectives Cardiovascular risk management of patients with systemic lupus erythematosus (SLE) is medically
relevant. The objectives were to estimate the cardiovascular risk by different strategies in patients with SLE, analyzing which
proportion of patients would be candidates to receive statin therapy, and identify how many patients with statin indication
received such drugs.
Method A cross-sectional study was performed from a secondary database. Following the recommendations of National Institute
for Health and Care Excellence (NICE) guidelines and the Argentine Consensus, the QRISK-3 and the adjusted Framingham
(multiplying factor × 2) scores were calculated in primary prevention subjects. The indications for statin therapy according to
these recommendations were analyzed.
Results In total, 110 patients were included. Regarding patients without previous cardiovascular history, the median adjusted
Framingham score was 12.8% (4.1–21.9), and 45.2%, 22.6%, and 32.2% of them were classified at low, moderate, or high risk.
The median QRISK-3 score was 6.0% (2.1–14.1) and 42.1% of subjects were classified “at risk”. Only 60% of subjects in
secondary prevention received statins, although no patient received the recommended doses. Analyzing patients in primary
prevention who did not receive statins (87%), 43.4% and 45.2% of the patients were eligible for statin therapy according to
NICE guidelines and Argentine Consensus, respectively.
Conclusions Our findings showed that a large proportion of patients with SLE have a considerable cardiovascular risk and many
of them would be eligible for statin therapy. However, the statin use observed was low.

Key Points
• A large proportion of patients with lupus have a considerable cardiovascular risk, explained in part by dyslipidemia.
• Many patients with SLE would be eligible for statin therapy according to risk stratification based on conventional risk factors.
• The use of statins in this population is inadequate.
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Introduction

Systemic lupus erythematosus (SLE) is associated with accel-
erated atherosclerosis and increased risk of cardiovascular

complications [1]. The prevalence of ischemic heart disease
in SLE patients is estimated between 3.8 and 16%, conferring
a 10-fold risk compared with the general population and a 50-
fold relative risk in young women at reproductive age [2–6].
This association is not fully explained by traditional cardio-
vascular risk factors such as smoking, hypertension, and ele-
vated cholesterol, and it is believed that immune dysfunction
also contributes to cardiovascular risk in SLE [7].

The traditional risk scales used to estimate cardiovascular
risk have great limitations, due to the fact that they were not
developed specifically for SLE and they have a tendency to
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underestimate the risk [2, 8]. The low frequency of interven-
tions in cardiovascular prevention, such as statins, may be the
result of this deficient evaluation. This point is relevant since
the evidence demonstrates that the lipid-lowering treatment
with statins decreases between 20 and 25% of the cardiovas-
cular risk, regardless of baseline risk. However, the same rel-
ative decrease in the rate of cardiovascular complications will
result in a greater absolute reduction when the baseline risk is
higher.

Therefore, particular attention should be paid to the con-
ventional cardiovascular risk factor treatment, including dys-
lipidemia, in these patients. Statins are effective in reducing
disease activity (reduced C-reactive protein levels), and in a
retrospective cohort study, statins improved lipid levels and
cardiovascular outcomes in patients with SLE, supporting
statin use in these patients [9, 10]. However, there is no certain
indication to use lipid-lowering therapy only on the basis of
the presence of the disease. In patients with history of cardio-
vascular disease, the indication of statins is clearer. However,
in primary prevention, the use of such drugs is more
controversial.

Several strategies have been proposed for the cardiovascu-
lar risk management of these patients. One strategy is to use
the British score called QRISK, which in its third version
(QRISK-3), includes in addition to the variables commonly
used in most risk scores, the history of SLE [11]. Another
strategy, recommended by the Consensus of Argentine
Society of Cardiology, is to adjust the risk calculated (usually
Framingham risk score) by a multiplying factor (× 2) and fol-
low the recommendations for statin therapy of the general
population [12].

Taking into account the previously mentioned consider-
ations, the objectives of our work were: (1) to estimate the
cardiovascular risk by different strategies in patients with
SLE, analyzing which proportion of patients would be candi-
dates to receive statin therapy and (2) to identify how many
patients with statin indication received such drugs.

Material and methods

A cross-sectional study was performed from a secondary da-
tabase (electronic medical records). The sample was obtained
from a private health system constituted by two university
hospitals and a network of 21 associated peripheral centers
distributed in Buenos Aires City and in the province of
Buenos Aires, Argentina. All patients older than 18 years with
a diagnosis of SLE (fulfilling ACR 1997 and/or SLICC 2012
criteria) [13, 14] from January 1, 2001 to April 30, 2019 were
included. The electronic clinical records of the patients includ-
ed were revised, obtaining information about their history,
cardiovascular risk factors, and medication received at the
time of the last registered rheumatologic visit.

Two risk scores were calculated in subjects without cardio-
vascular disease:

1. The QRISK-3 score estimates the 10-year risk of athero-
sclerotic cardiovascular events used by The National
Institute for Health and Care Excellence (NICE) guide-
lines, defining the population “at risk” when the calculat-
ed risk is ≥ 10% [11, 15].

2. The Framingham score for atherosclerotic cardiovascular
disease events based on lipids (if the patient had a com-
plete lipid profile) or based on body mass index, defining
low, moderate, and high risk as values < 10%, between
10, 19, and ≥ 20%, respectively [16]. The possibility of
using the Framingham model in any of its versions is
recommended by Argentine Consensuses [12, 17]
adjusting the score obtained by a correction factor (× 2).

Following the recommendations of the mentioned guide-
lines, indications for statins with a level of recommendation I
or IIa for patients in primary prevention were selected for our
analysis.

Applying recommendations of the NICE guidelines, pa-
tients with a QRISK-3 ≥ 10%were considered to receivemod-
erate intensity statins. In cases of chronic renal failure (esti-
mated glomerular filtration rate (eGFR) less than 60 ml/min/
1.73 m2), familial hypercholesterolemia, or type I diabetes, it
is recommended to give statins without considering risk as-
sessment tool to assess cardiovascular risk.

Following the Argentine Consensuses, the following rec-
ommendations were taken into account: (a) In patients with
diabetes, start moderate/high-intensity statin therapy without
estimating cardiovascular risk score; (b) In patients with an
low-density lipoprotein cholesterol (LDL-C) level of 190 mg/
dL or higher (with or without diagnosis of familial hypercho-
lesterolemia), high-intensity statin therapy is recommended;
(c) In subject without evidence of diabetes or C-LDL >
190 mg/dL with a calculated Framingham score ≥ 20%, start
moderate/high-intensity statin therapy; (d) In patients without
evidence of diabetes or C-LDL > 190 mg/dL with a calculated
Framingham score ≥ 10% and < 20 with one or more risk
factors, start moderate/high-intensity statin therapy; (e) In sub-
jects with moderate to severe chronic renal insufficiency
(eGFR between 30 and 59 ml/min/1.73 m2 or less than
30 ml/min/1.73 m2, respectively) without hemodialysis, start
moderate intensity statin therapy.

Following the recommendations of the two guidelines, it
was considered that patients in secondary prevention should
receive high intensity statins. It was defined as high intensity
statins if they were able to reduce ≥ 50% the LDL-C level
(atorvastatin 40–80 mg or rosuvastatin 20–40 mg per day).

Finally, those patients already receiving statin therapy were
considered as subjects with appropriate prescription according
to both guidelines.
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Statistical analysis

Continuous data between two groups were analyzed using a
Student’s t test if the variables were normally distributed or
with a Wilcoxon–Mann–Whitney test otherwise. Categorical
data analysis was performed using a chi-squared test.
Continuous variables are given as mean ± standard deviation
or median (25–75 interquartile range) according to the distri-
bution of the variables, while categorical variables are given
as percentages. The agreement between both strategies in
selecting patients with statin indication was analyzed, using
the Fleiss kappa index. Mild or poor, acceptable or discrete,
moderate, significant, or almost perfect agreement was de-
fined if the kappa value was < 0.20, between 0.21 and 0.40,
0.41 and 0.60, 0.61 and 0.80, and 0.81 and 1, respectively. A
chi square test for homogeneity was performed to compare
between kappa values. Spearman’s test was used to obtain
correlation between scores. A value of p < 0.05 was consid-
ered statistically significant. STATA 13.0 software packages
were used for statistical analysis.

Ethics considerations

The study was conducted in compliance with the recommen-
dations for medical research contained in the Declaration of
Helsinki, Good Clinical Practice standards, and the applicable
ethical regulations. The protocol was reviewed and approved
by the Ethical Board of the Institution.

Results

A total of 110 patients (mean age 55.6 ± 17.9 years, 83.6%
women) were included in the study. Globally, the prevalence
of type 2 diabetes mellitus in the population was 13.6% and
37.3% of patients were hypertensive. Importantly, 9.1%
showed history of cardiovascular disease. The mean time
since diagnosis of SLE was 12.9 ± 10.3 years and the median
systemic lupus erythematosus disease activity index
(SLEDAI) was 4 (interquartile range 2–6). Also, 76.6% were
medicated with hydroxychloroquine and 41.1% with cortico-
steroids (average time of corticosteroid use was 5.3 ±
4.2 years). The baseline characteristics of the population are
described in Table 1.

Analyzing the population without cardiovascular history,
the median adjusted Framingham score was 12.8% (interquar-
tile range 4.1–21.9). According to this cardiovascular score,
45.2%, 22.6%, and 32.2% of the population was classified at
low, moderate, or high risk. Likewise, the median QRISK-3
score was 6.0% (interquartile range 2.1–14.1) and 42.1% of
subjects were classified “at risk”.

The patients “at risk” according to the NICE recommenda-
tions showed a non-significant tendency to havemore years of

SLE (14.3 ± 11.9 vs. 11.2 ± 9.1 years, p = 0.21), although the
median SLEDAI value (3.5 (interquartile range 2.0–6.0) vs.
2.5 (interquartile range 2.0–6.0), p = 0.87) and the mean time
of corticosteroid use (4.8 ± 3.9 vs. 4.2 ± 3.6 years, p = 0.55)
were similar to the subjects with lower risk. Moreover, the use
of hydroxychloroquine was similar in both groups (65.6% vs.
63.4%, p = 0.86).

Similarly, moderate–high cardiovascular risk patients esti-
mated by the adjusted Framingham score, comparedwith low-
risk subjects, showed the same findings: years of SLE (13.9 ±
9.7 vs. 11.2 ± 7.1 years, p = 0.40), median SLEDAI value (5.0
(interquartile range 0.0–6.0) vs. 3.0 (interquartile range 2.0–
8.0), p = 0.73), time of corticosteroid use (6.4 ± 4.5 vs. 5.5 ±
4.8 years, p = 0.62), and use of hydroxychloroquine (70.6%
vs. 71.4%, p = 0.95).

The correlation between both cardiovascular risk functions
(adjusted Framingham score and QRISK-3 score) was excel-
lent (r = 0.90) Fig. 1.

According to the recommendations of the NICE guidelines
and Argentine Consensuses, all patients with cardiovascular
disease history should receive high intensity statins. When

Table 1 Characteristics of lupus patients at the evaluation time

Continuous variables* n = 110

Age, years 55.6 ± 17.9

SLEDAI 4 (2–6)

Time with SLE, years 12.9 ± 10.3

Systolic blood pressure, mm Hg 123.1 ± 15.3

Total cholesterol, mg/dL 194.3 ± 45.2

LDL-C, mg/dL 105.3 ± 31.4

HDL-C, mg/dL 54.4 ± 12.7

Triglycerides, mg/dL 93.0 (67–124)

Body mass index, kg/m2 26.5 ± 6.5

Adjusted Framingham score, % 12.8 (4.1–21.9)

QRISK-3 score, % 6.0 (2.1–14.1)

Categorical variables, %

Current smokers 8.2

Arterial hypertension 37.3

History of vascular disease 9.1

Type 2 diabetes mellitus 13.6

Chronic renal insufficiency 13.6

Current lupus nephritis 6.4

Obesity 27.3

Therapy

Corticosteroids 41.1

Hydroxychloroquine 76.6

Statins 17.3

Aspirin 20.9

Antihypertensive therapy 35.5

Antidiabetic therapy 5.5

*Values are mean ± standard deviation or median (interquartile range)
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analyzing the subjects in secondary prevention in our popula-
tion, 60% received statins, although no patient received these
drugs at the recommended doses (high intensity).

Of the total number of patients without a cardiovascular
history, 13% were receiving statins. Two strategies in cardio-
vascular prevention were analyzed from the rest of the popu-
lation without lipid lowering therapy. Applying the NICE
guidelines (based on QRISK-3 score) and the Argentine
Consensuses (based on adjusted Framingham score), 43.4%
and 45.2% of the population were eligible for statin therapy,
respectively. The concordance between both guidelines was
discrete to select the population eligible for statin therapy
(kappa coefficient 0.31). The reasons why statins were indi-
cated according to both strategies can be seen in Figs. 2 and 3.

The difference between the statin indication recommended
by both strategies and the reality observed in our population is
shown in Fig. 4.

Discussion

The main finding of our study was that a large proportion of
patients with SLE showed an increased cardiovascular risk
and many of them were considered candidates for statin
therapy.

SLE is a chronic autoimmune inflammatory disease asso-
ciated with increased cardiovascular morbidity and mortality
[4, 6, 18]. Several mechanisms have been proposed to explain

Fig. 2 Reasons why patients
would have an indication of
statins according to the
Consensus of the Argentine
Society of Cardiology

Fig. 1 Correlation between the
adjusted Framingham score and
QRISK-3 score
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Fig. 4 Difference between the
statin indication recommended by
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Fig. 3 Reasons why patients
would have an indication of
statins according to the NICE
guidelines
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the relationship between SLE and cardiovascular risk. Patients
with SLE have an increased prevalence of classic cardiovas-
cular risk factors, including obesity, hypertension, diabetes,
dyslipidemia, and metabolic syndrome [19–21]. Indeed, sev-
eral lines of evidence support that additional factors, such as
autoantibodies, systemic inflammation, endothelial injury due
to the autoimmune disease itself, and impaired renal function
or end stage renal disease, have been suggested to play an
important role in the pathogenesis of premature atherosclero-
sis in SLE [22]. Likewise, the risk of cardiovascular diseases
is increased in SLE with evidence that risk is associated with
severity of inflammation or activity [23].

The cardiovascular risk scores are designed to stratify risk
in populations in order to define groups of people in whom
intervention (e.g., statin therapy) should be recommended.
Most traditional cardiovascular risk prediction models devel-
oped for the general population do not include non-traditional
cardiovascular risk factors. Nevertheless, when applied to pa-
tients with SLE, these classic scores have been found to sig-
nificantly underestimate the true risk of cardiovascular disease
[2, 24].

Taking into account the limitations for cardiovascular risk
stratification in patients with SLE, two strategies for the man-
agement of cardiovascular risk were evaluated in our work.
First, we adapt the Framingham score by a correction factor
and then follow the recommendations for the general popula-
tion. Second, we use a score that includes SLE as a predictor
variable. This is the case of the QRISK-3 score.

A study conducted in Canada adjusted the Framingham
score for several correction factors (1.5, 2, 3, and 4) in a
SLE population [25]. The authors determined that the multi-
plier factor “× 2” showed the best sensitivity and specificity
profile to predict coronary events. Only 2.4% of the popula-
tion was classified as high risk when using the traditional
Framingham score, but this proportion increased to 17.3%
when applying the score corrected by the multiplier factor.
Based on this study, a recent Argentine Consensus recom-
mends adjusting the traditional Framingham score for this
correction factor [12]. Consequently, we use this adjustment
factor in our work.

Edwards et al. showed that QRISK-3 score capture signif-
icantly more patients with SLE with an elevated 10-year risk
of developing cardiovascular disease compared with the tra-
ditional Framingham score [26]. Unlike this study, our find-
ings showed that a lower proportion of subjects were classi-
fied as “at risk” (> 10%) by the QRISK-3 score comparedwith
the Framingham score (42.1% vs. 54.8%), although we used
the adjusted version.

Statin utilization is the cornerstone of high cardiovascular
disease risk management. The robust evidence showing a re-
duction of cardiovascular events has made statins essential in
a variety of clinical conditions with elevated cardiovascular
risk. However, the evidence in patients with SLE is more

limited. In a small randomized study, sixty SLE patients in
stable clinical conditions were randomized to receive either
atorvastatin (40 mg/day) or placebo [27]. After 1 year, statin
therapy was associated with a marked decrease in serum lipids
and CRP levels. Additionally, coronary calcium deposits in-
creased in the placebo group, but not in the atorvastatin group.
In another study, SLE patients with inactive disease were ran-
domized to receive either rosuvastatin (10 mg/day) or placebo
[28]. Low-dose rosuvastatin leads to a significant reduction in
CRP levels and carotid intima-media thickness in these pa-
tients. Statins have also been demonstrated to reduce SLE-
related disease activity (as measured by SLEDAI scores)
[29]. Finally, a cohort study that included 4095 patients with
SLE and hyperlipidemia showed that statin therapy reduce the
risk of mortality, cardiovascular disease, and end-stage renal
disease [10].

Pleiotropic immunomodulatory effects have recently been
demonstrated in the use of statins, rendering them potentially
useful in the pharmacological management of SLE [30].
Statins have been found to reduce the production of proin-
flammatory cytokines in SLE patients by inhibiting the Rho-
associated, coiled-coil-containing protein kinase (ROCK)
pathway [31]. Also, statins were found to be able to reverse
the lipid raft-associated signaling abnormalities in
autoreactive T cells from SLE patients [32]. Additionally,
statins also reduced the production of IL-6 and IL-10 in vitro
in T cells from SLE patients [33]. Another study on SLE
patients found a decrease in plasma chemokine ligand 9
(CXCL9) levels upon treatment with atorvastatin [34].
Increased CXCL9 expression resulted in additional recruit-
ment and retention of T lymphocytes in the atherosclerotic
lesions [35, 36]. Furthermore, statins were noted to inhibit
the production of IFN-α and TNF-α in SLE patients, via its
effect on several pathways [37]. Interestingly, statins were also
found to decrease the soluble TNF-α receptor type 1
(sTNFR1) in SLE patients as compared with controls [38].
Since sTNFR1 is involved in anti-apoptotic/inflammatory sig-
naling, a reduction in the receptor level potentially ameliorates
endothelial dysfunction in SLE patients [39].

In the general population, despite the substantial evidence,
a large proportion of patients do not achieve guideline stan-
dards [40]. Our study showed that this situation could be
worse in patients with SLE. This was observed even in sub-
jects with very high risk (patients with previous cardiovascu-
lar history). Application of two strategies showed that nearly
half of the primary prevention population had indication for
statins. However, very few patients were properly treated.
Similarly, not all patients in secondary prevention with statin
indication received the treatment and, in those who received it,
the doses were inadequate.

The association of cardiovascular risk and cumulative ex-
posure to plasma cholesterol over time has been reported [41],
emphasizing the importance of these potentially treatable
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traditional risk factor in patients with SLE. Consequently, the
application of one or another strategy could change the way
we treat our patients with SLE.

Finally, our population showed an average age of
55.6 years. In younger populations, the findings of our inves-
tigation could be different. In relative terms, young people
with SLE have a markedly higher cardiovascular risk com-
pared with subjects without the disease. However, the
“weight” of age is substantial in the calculation of scores,
underestimating the risk in the young population.
Consequently, the indication of statins could be lower.

This study is associated to some limitations. It was a sec-
ondary database study (electronic medical record), conse-
quently, there could be information bias. Furthermore, our
findings emerge from a small number of patients analyzed
from a single health center. Despite its limitations, our study
represents a valuable contribution, as we examined different
cardiovascular management strategies in this particular group
of patients.

In conclusion, our findings showed that a large proportion
of patients with SLE have a considerable cardiovascular risk.
Importantly, many of themwould be eligible for statin therapy
according to the two strategies evaluated. However, the statin
use observed was extremely low. Understanding the relation-
ship between cardiovascular risk stratification and the statin
indication could improve the cardiovascular risk management
in patients with SLE.

Taking into account our results, we consider that regular
cardiovascular risk estimates with scores on patients with SLE
are very important, in addition to offering the usual smoking
cessation, reducing steroid doses, and encouraging exercises.
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