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Incidence of cardiovascular risk factors in female patients with

systemic lupus erythematosus: a 3-year follow-up cohort

CSA Monção, LN Martins, MPS Penteado, RCP Reis, FMM Santos, CCD Lanna, AL Ribeiro and RW Telles
Universidade Federal de Minas Gerais, Faculdade de Medicina Belo Horizonte, Minas Gerais, Brazil

Objectives: To evaluate the incidence and variability of traditional coronary artery disease
(CAD) risk factors in a cohort of lupus patients and to investigate if prednisone use predicts an
increase in the number of risk factors. Methods: A total of 151 women, 37.8� 11.1
(mean� SD) years old at baseline, were reevaluated after a median period of 39 (interquartile
range 36.5–42.0) months. The cumulative incidence of traditional risk factors, the incidence
rate (with 95% confidence interval) of hypertension, diabetes, dyslipidemia and hypertrigly-
ceridemia, and the frequency of the risk factors’ disappearance were calculated. Metabolic
syndrome (MetS) and Framingham risk score (FRS) were computed. Logistic regression was
used to investigate if maximum or cumulative prednisone dose used during follow-up pre-
dicted an increase in the cardiometabolic risk factors’ number. Results: The cumulative inci-
dence of risk factors varied from 39.1% (abdominal obesity) to zero (smoking), and the
incidence rate varied from 133.2 (87.8–178.6) per 1000 person-years (dyslipidemia) to 10.4
(1.3–19.5) per 1000 person-years (diabetes). The cumulative incidence for MetS was 18.8%,
and 11.7% of 143 patients with low FRS at baseline (T1) were classified in the high-risk
category at the end of the study (T2). Dyslipidemia was the most variable risk factor, with
43.5% disappearance at T2. The maximum prednisone dose used during follow-up was bor-
derline (p¼ 0.050) for prediction of an increase in the number of cardiometabolic risk factors
in an adjusted model for antimalarial use, modified Systemic Lupus Erythematosus Disease
Activity Index 2000 (SLEDAI-2K) and age. Conclusion: The authors described high incidence
and variability of CAD risk factors in female lupus patients, with higher prednisone dose
being borderline for an increase in the number of cardiometabolic risk factors. Lupus (2018)
0, 1–9.
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Introduction

Cardiovascular disease (CVD), especially coronary
artery disease (CAD), is a leading cause of mortal-
ity in systemic lupus erythematosus (SLE) and
affects 5–8% of patients in the first decade and up
to 28% of patients after four decades of disease.1

The increased prevalence and premature incidence
of CAD in SLE patients have been widely recog-
nized and are a major concern of the current
clinical researches.2,3 However, studies on the
incidence of its risk factors are uncommon.2,3

The increased risk of CVD observed in SLE
patients cannot be fully explained by the traditional
risk factors for CAD.4,5 Other risk factors for
accelerated atherosclerosis in SLE include disease
inflammation, mainly nephritis, circulating immune
complexes and antiphospholipid antibodies, dysre-
gulation of T and B cells, and increased circulating
levels of inflammatory cytokines.5

The traditional proatherogenic lipid profile (low
high-density lipoprotein (HDL)-cholesterol, high
low-density lipoprotein (LDL)-cholesterol and high
triglycerides), along with increased proinflammatory
HDL and increased oxidized LDL-cholesterol anti-
body, had been more frequently identified in SLE
patients, and is also associated with atherosclerosis
in those patients.5 In addition, Nikpour et al.
observed that the blood pressure and the cholesterol
level are dynamic in lupus patients, varying due to
disease activity and treatment changes.4

Correspondence to: Rosa Weiss Telles, Avenida Alfredo Balena 190,
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The role of steroids and immunosuppressive
drugs in the atherosclerosis development in SLE
patients remains controversial, with conflicting
data in the literature.1,6–9 These drugs are either
identified as factors associated with increasing
odds of clinical and subclinical atherosclerosis or
as protective factors, sometimes with a null
effect.6,10 However, the association between cor-
ticosteroids and immunosuppressive drugs with
atherosclerosis in lupus was evaluated mostly in
cross-sectional and retrospective studies.6,8,11–16

The present study describes the incidence, vari-
ability of prevalence and the treatment of trad-
itional CAD risk factors in a prospective cohort
of SLE patients. The hypothesis that prednisone
used during follow-up could be associated with an
increase in the number of CAD risk factors was
tested in this prospective study.

Patients and methods

Patients

This prospective observational study was per-
formed at the Rheumatology Unit of the Hospital
das Clı́nicas of the Universidade Federal de Minas
Gerais (UFMG), Brazil. This study complies with
the Declaration of Helsinki and was approved by
the Human Research Ethics Committee and by the
Board of Education, Research and Extension of the
Hospital das Clı́nicas/UFMG (ETIC 274/08).

Data collection took place betweenMay 2005 and
February 2006 (T1), during the routine ambulatory
care. The patients were consecutively included in a
cohort study for prospective evaluation of athero-
sclerotic CVD according to the following criteria:
female patients who fulfilled the American College
of Rheumatology (ACR) classification criteria for
SLE (ACR 1982/1997) and were aged 18 years or
older.17,18 The representativeness of the sample,
including the sample calculation, has been previ-
ously published.6 After a median period of 39
months (interquartile range 36.5–42.0) (T2) the
patients followed prospectively were reevaluated by
one of the authors (RWT). Of the 174 patients ini-
tially included, 10 died before the second evaluation
was performed, 2 moved from the city, 4 dropped
out of the study, 5 interrupted treatment at the
Rheumatology Unit, and 2 could not be contacted.

Methods

The included patients were assessed at baseline (T1)
and at the end of the study (T2) for lupus

characteristics and for CAD traditional risk factors
according to previously published protocols, includ-
ing treatment for the CAD risk factors in the defin-
ition (see Supplementary Material).6,15 In addition
to the T1 and T2 evaluation, the structured medical
records were reviewed for CAD risk factors at each
patient visit at the clinic during follow-up, defining
the time when a risk factor was first seen. Due to the
lack of consistent information regarding weight,
waist circumference and family history of coronary
event in the medical records, such factors were com-
puted only at T1 and T2. Cumulative SLE clinical
and laboratory characteristics and treatment of SLE
and CAD risk factors, including maximum and
cumulative prednisone dose used during follow-up,
were also investigated through medical records.

The risk of a future coronary event was calculated
using the Framingham risk score (FRS).19 Patients
under the age of 30 years were considered part of
the 30–34-year age bracket.20 Additionally, the total
number of traditional CAD risk factors present in
each patient was counted, including age (�55 years
old), positive first-degree family history for an early
coronary event, hypertension, smoking, diabetes, dys-
lipidemia and hypertriglyceridemia.15,21Metabolic syn-
drome (MetS) was defined according to the executive
summary of the National Cholesterol Education
Program/Adult Treatment Panel III (NCEP/
ATPIII), including treatment for the variables.16,22

The NCEP/ATPIII defines the MetS as being present
if three or more of the following five criteria are met:
central obesity (waist circumference >88cm); hypertri-
glyceridemia (triglycerides �150mg/dL); low HDL-
cholesterol (<50mg/dL); high blood pressure (�130/
85mmHg); and fasting glucose �110mg/dL.22

The increase in the modifiable cardiometabolic
risk factors’ number between T1 and T2 was calcu-
lated considering the following traditional risk fac-
tors for CAD: hypertension, diabetes, dyslipidemia,
hypertriglyceridemia and abdominal obesity.22

Renal function was estimated by calculating
glomerular filtration rate (GFR), with chronic
kidney disease defined as GFR <60mL/min/
1.73 m2.23,24 The lupus activity was measured
using the modified Systemic Lupus Erythematosus
Disease Activity Index 2000 (SLEDAI-2K)
(excluding the serologic items: anti-dsDNA and
complement)25,26 and the damage index was assessed
according to Systemic Lupus International
Collaborating Clinics (SLICC/ACR).27

Statistical analysis

Categorical variables were described as number and
percentage (%) and the continuous variables as
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median and interquartile range (IQR). The trad-
itional CAD risk factors’ cumulative incidence
during follow-up and the cardiometabolic risk fac-
tors’ incidence rate (1000 person-years) were calcu-
lated. The statistically significant increase (or
decrease) in the prevalence of risk factors between
T1 and T2 was analyzed by McNemar’s test.

A multivariate analysis, using logistic regression,
was performed to assess whether the maximum or
cumulative dose of prednisone used during the
follow-up (explanatory variables) predicted an
increase in the number of cardiometabolic risk fac-
tors for CAD at T2 (response variable: number of
cardiometabolic risk factors at T2 minus number
of cardiometabolic risk factors at T1 �1), in a pre-
defined model adjusted for age at T1, higher mod-
ified SLEDAI-2K and antimalarial use during
follow-up. These variables were chosen considering
the association between them and the risk factors for
CAD in lupus patients in the medical literature,
independently of univariate levels of significance in
the present analysis.28,29 The multicollinearity
between the model variables was tested by calculat-
ing the variance inflation factor (VIF), being con-
sidered present when VIF >5. Subsequently, the
median of the prednisone maximum dose required
that would result in a probability of an increase in
the number of cardiometabolic risk factors for CAD
was calculated and presented graphically.

Results

The median (IQR) age at baseline and at SLE diag-
nosis of 151 patients reevaluated after a median
period of 39 (36.5–42) months was 38 (29–46)
years and 27 (21.5–34.8) years, respectively.
Thirty-seven (24.5%) patients considered them-
selves, through self-identification, to be white and
114 non-white (mixed) race/color: 35 (23.2%)
black, 77 (51.0%) brown (‘‘pardo’’) and 2 (1.3%)
‘‘other’’. At baseline, the median (IQR) SLE dur-
ation was 7.9 (4.3–11.7) years, damage index
according to SLICC/ACR was 1 (0–2) and modi-
fied SLEDAI-2K was 1 (0–4).

The cumulative SLE clinical and laboratory char-
acteristics during the monitoring period, median 6.63
years (IQR 4.18–10.75), at the Rheumatology Unit
and the manifestations of lupus activity at T1 are
presented in Table 1. Regarding SLE treatment at
T1, 119 patients (78.8%) were on prednisone, 76
(50.3%) on antimalarial and 68 (45.0%) on immuno-
suppressive drugs (azathioprine 22.5%, intravenous
cyclophosphamide 11.3%, and methotrexate 8.6%).

At the end of follow-up, 102 (67.5%) patients were
on prednisone, 99 (65.6%) on antimalarial drugs and
73 (48.3%) on immunosuppressive drugs
(azathioprine 27.2%, intravenous cyclophosphamide
4.6%, and methotrexate 15.9%). The median (IQR)
daily prednisone dose at T1 and T2 was 5.0 (2.5–10)
mg/day and 5.0 (0–10.0) mg/day, respectively.
Furthermore, the median (IQR) cumulative prednis-
one dose at T1 was 27.8 (14.5–43.6) g and at T2 was
37.2 (21.0–52.7) g, with median (IQR) follow-up
prednisone cumulative dose of 7.4 (3.4–12.3) g
and maximum prednisone dose of 20.0 (5.0–30.0)
mg/day.

Cardiovascular events at T1 were identified in
five female patients (3.3%), with six different diag-
noses. Three patients had previous histories of cor-
onary events, one had ischemic cerebrovascular
accidents and two had lower limb peripheral
artery disease.20 During follow-up, two new
events were identified in two different patients:
one patient had a stroke and one had a diagnosis
of lower limb peripheral artery disease based on the
ultrasound ankle-brachial index <0.9.20

Table 2 shows the cumulative incidence and the
incidence rate with 95% confidence interval (CI) of

Table 1 Clinical and laboratory characteristics of 151 SLE
patients at baseline (T1)

Characteristicsa
Cumulativeb

n (%)
At T1

n (%)

Mucocutaneous manifestations 131 (86.8) 32 (21.2)

Serositis 45 (29.8) 1 (0.7)

Pleurisy 35 (23.2) 1 (0.7)

Pericarditis 21 (13.9) 0

Arthritis 106 (70.2) 10 (6.6)

Nephritis 95 (62.9) 30 (19.9)

Proteinuria >3.5 g/24 h 31 (20.5) 3 (2.0)

Neuropsychiatric disorders 17 (11.3) 0

Hematologic abnormalities 140 (92.7) 65 (43.0)

Hemolytic anemia 33 (21.9) 3 (2.0)

Thrombocytopenia 27 (17.9) 1 (0.7)

Lymphopenia 137 (90.7) 63 (41.7)

Leukopenia 72 (47.7) 24 (15.9)

Positive ANA 151 (100) –

Immunological criteria 115 (76.2) –

Anti-dsDNA (n¼ 150) 73 (48.7) –

Anti-Sm (n¼ 150) 41 (27.3) –

False positive VDRL 14 (9.3) –

Positive aCL (n¼ 150) 38 (25.3) –

Positive LA 17 (11.3) –

Chronic kidney disease 2 (1.3) 2 (1.3)

aAccording to the American College of Rheumatology classification

criteria for SLE (1982/1997).
bCumulative during the time of SLE treatment at Rheumatology Unit.

aCL: anticardiolipin; ANA: antinuclear antibody; LA: lupus anti-

coagulant; VDRL: venereal disease research laboratory.
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CAD risk factors. The cumulative incidence during
follow-up were 3.8% (5 out of 131 patients) for
positive family history for premature CAD,
16.5% (20 out of 121 patients) for obesity and
39.1% (34 out of 87 patients) for abdominal obes-
ity. From 143 women with <10% chance of having
a cardiovascular event in the next 10 years accord-
ing to FRS at T1, 11 (7.7%) were classified in the
high-risk category (�10%) at T2. The cumulative
incidence of patients with multiple (þ2) risk factors
was 27.5% (22 out of 80 patients) and of MetS was
18.8% (19 out of 101 patients).

The disappearance of modifiable CAD risk fac-
tors at T2 among patients with the risk factor at T1 is
presented in Table 3. Dyslipidemia and hypertrigly-
ceridemia are the two most variable risk factors.
Furthermore, despite the high incidence rate of
dyslipidemia (Table 2), and because of this high
variability (Table 3), there was no significant preva-
lence difference for dyslipidemia between T1 and T2,
except for the statistically significant isolated
increase of total cholesterol prevalence (Table 4).

The cumulative incidence of LDL �100mg/dL
was 44.8% (39 out of 87 patients). Among patients
with LDL �100mg/dL at T1, 16 (25%) out of 64
evolved with LDL <100mg/dL at T2, even though
they were not on statins. Despite this high variabil-
ity, there was an increase in prevalence of LDL
�100mg/dL during follow-up (T1: 64 (42.4%)
versus T2: 87 (57.6%), p¼ 0.003).

In addition to the low frequency of hypertension,
obesity and abdominal obesity disappearance at T2

among patients with these risk factors at T1

(Table 3), there was a statistically significant preva-
lence increase of those risk factors comparing T2

and T1 (Table 4). During follow-up, there was a
significant increase in the number of female lupus
patients with high risk for cardiovascular event

according to the FRS, although the number of
patients with multiple (þ2) risk factors for CAD
and the prevalence of MetS remained stable
(Table 4).

Among hypertensive patients, there was no modi-
fication of the frequency of antihypertensive medi-
cation use during follow-up (T1: 66 (91.7%) versus
T2: 73 (86.9%), p¼ 0.096), with most hypertensive
patients being on medication. Nonetheless, the
use of anti-proteinuric drugs was increased: angio-
tensin-converting-enzyme (ACE) inhibitors at T1: 36

Table 2 Coronary artery disease risk factors: cumulative incidence and incidence rate at baseline (T1)

Risk factor for CAD
Patients without risk
factor at T1 n

Cumulative incidence
n (%)

Incidence rate (95% CI)
(1000 person-years)

Hypertension 79 18 (22.8) 72.1 (38.8–105.4)

Smoking 130 0 0

Diabetes mellitus 143 5 (3.5) 10.4 (1.3–19.5)

Dyslipidemiaa 89 33 (37.1) 133.2 (87.8–178.6)

Total cholesterol �200mg/dL 122 27 (22.1) 71.9 (44.8-99.0)

LDL-c �130mg/dL 126 20 (15.9) 49.9 (28.1–71.8)

HDL-c <40mg/dL 111 15 (13.5) 44.2 (21.8–66.5)

TGL �150mg/dL 108 16 (14.8) 49.1 (25.0–73.1)

aDyslipidemia: total cholesterol �200mg/dL and/or LDL-c �130mg/dL and/or HDL-c <40mg/dL.

CAD: coronary artery disease; CI: confidence interval; HDL-c: high-density lipoprotein cholesterol; LDL-c: low-density

lipoprotein cholesterol; TGL: triglycerides.

Table 3 Disappearance of coronary artery disease risk factors
among patients with the risk factor at baseline (T1) and at the

end of the study (T2)

Risk factor for CAD
Patients with risk
factor at T1 n

Disappearance of
risk factor at T2

n (%)

Hypertension 72 6 (8.3)

Smoking 21 3 (14.3)

Diabetes mellitus 8 0

Dyslipidemiaa 62 27 (43.5)

Total cholesterol �200mg/dL 29 11 (37.9)

LDL-c �130mg/dL 25 9 (36.0)

HDL-c <40mg/dL 40 27 (43.5)

TGL �150mg/dL 30 18 (41.9)

Obesity 30 5 (16.7)

Abdominal obesity 64 4 (6.3)

FRS �10 8 1 (12.5)

Multiple (þ2) CAD risk factorsb 70 13 (18.6)

Metabolic syndrome 50 13 (26.0)

aDyslipidemia: total cholesterol �200mg/dL and/or LDL-c �130mg/

dL and/or HDL-c <40mg/dL.
bNamely: age (� 55 years old), positive first-degree family history for

an early coronary event, hypertension, smoking, diabetes, dyslipide-

mia, and hypertriglyceridemia.

CAD: coronary artery disease; FRS: Framingham risk score; HDL-c:

high-density lipoprotein cholesterol; LDL-c: low-density lipoprotein

cholesterol; TGL: triglycerides.
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(54.5%) versus at T2: 45 (61.6%), p¼ 0.023; angio-
tensin receptor blockers (ARBs) at T1: 2 (3.0%)
versus at T2: 9 (12.3%), p¼ 0.039. Likewise, there
was an increased use of statins in patients with dys-
lipidemia (T1: 2 (3.2%) versus T2: 17 (25.0%),
p< 0.001) and of acetylsalicylic acid in all patients
(T1: 6 (4.0%) versus T2: 19 (12.6%), p< 0.001).

Considering the modifiable cardiometabolic risk
factors, namely hypertension, diabetes, dyslipide-
mia, hypertriglyceridemia and abdominal obesity,
there was a significant increase in their number
between T1 and T2 (T1: 2 (0–3) versus T2: 2 (1–3),

p< 0.001), with an increase of at least one cardio-
metabolic risk factor in 60 (39.7%) lupus women.

In multiple regression analysis, the prednisone
cumulative dose during follow-up was not signifi-
cantly associated with an increase in the number of
cardiometabolic risk factors (p¼ 0.518). However,
the maximum prednisone dose used between T1

and T2 showed borderline significance (p¼ 0.050),
whereas none of the adjusted variables were signifi-
cantly associated with the increased number of
cardiometabolic risk factors for CAD (Table 5).
This borderline p value is in accordance with the bor-
derline 95% CI limits. Figure 1 shows the maximum
prednisone dose distribution and the graphically
represented probability of an increase in the
number of cardiometabolic risk factors according
to the median maximum prednisone dose. A sensi-
tivity analysis showed that prednisone dose >40mg/
day predicted that increase (p¼ 0.009).

Discussion

This study presents the incidence and variability of
the traditional risk factors for CAD in female SLE
patients followed for approximately three years.
Altogether, the cumulative incidence and the inci-
dence rate were high. Some risk factors were highly
variable, especially those related to cholesterol. In
addition, the maximum prednisone dose used
during follow-up predicted the increase in the
number of cardiometabolic risk factors for CAD
with a borderline significance (p¼ 0.050).

The cardiovascular risk factors’ incidence varies
considerably among different populations, prob-
ably due to ethnic and socioeconomic diversity,
and a similar variability is observed in lupus
patients.30–36 The incidence rate of cardiovascular

Table 5 Association between maximum prednisone dose used during follow-up and chance of increased number of
modifiable cardiometabolic risk factors for coronary artery disease at end of study

Univariate analysis Multivariate analysis

Variable (during follow-up) OR (95% CI) p OR (95% CI) p

Age 0.996 (0.966–1.025) 0.782 1.004 (0.972–1.036) 0.800

Maximum prednisone dose 1.017 (0.999–1.035) 0.071 1.020 (1.000–1.039) 0.050

Antimalarial use 1.085 (0.300–1.869) 0.840 1.061 (0.243–1.880) 0.887

SLEDAI-2K (modified)a 0.985 (0.956–1.014) 0.297 0.980 (0.944–1.016) 0.270

Coronary artery disease namely: hypertension, diabetes, dyslipidemia, hypertriglyceridemia and abdominal obesity.
aWithout complement and dsDNA. Variance inflation factor <5 for all variables.

The interaction term constructed as a product of SLEDAI-2K and Maximum prednisone dose was not significant and did not modify

the final model.

CI: confidence interval; SLEDAI-2K: Systemic Lupus Erythematosus Disease Activity Index 2000.

Table 4 Coronary artery disease risk factors’ prevalence in
151 SLE women at baseline (T1) and at the end of the study
(T2)

Risk factor for CAD
T1

n (%)
T2

n (%) p

Family history for premature CAD 19 (12.6) 24 (15.9) 0.063

Hypertension 72 (47.7) 84 (55.6) 0.023

Smoking 21 (13.9) 18 (11.9) 0.250

Diabetes mellitus 8 (5.3) 13 (18.6) 0.063

Dyslipidemiaa 62 (41.1) 68 (45.0) 0.519

Total cholesterol �200mg/dL 29 (19.2) 45 (29.8) 0.014

LDL-c �130mg/dL 25 (16.6) 36 (23.8) 0.061

HDL-c <40mg/dL 40 (26.5) 31 (20.5) 0.200

TGL �150mg/dL 43 (28.5) 45 (29.8) 0.856

Obesity 30 (19.9) 45 (29.8) 0.004

Abdominal obesity 64 (42.4) 94 (62.3) <0.001

FRS �10 8 (5.3) 18 (11.9) 0.006

Multiple (þ2) CAD risk factorsb 70 (46.4) 79 (52.3) 0.175

Metabolic syndrome 50 (33.1) 56 (37.1) 0.377

aDyslipidemia: total cholesterol �200mg/dL and/or LDL-c �130mg/

dL and/or HDL-c <40mg/dL.
bNamely: age (�55 years old), positive first-degree family history for

an early coronary event, hypertension, smoking, diabetes, dyslipidemia

and hypertriglyceridemia.

CAD: coronary artery disease; FRS: Framingham risk score; HDL-c:

high-density lipoprotein cholesterol; LDL-c: low-density lipoprotein

cholesterol; TGL: triglycerides.
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risk factors in lupus patients presented here was
higher than observed in the general population of
similar age.30,31,34–36 For instance, the incidence
rate of hypertension in the present study (72 per
1000 person-years) was higher when compared
to the general population in Porto Alegre, Brazil,
in women aged 36–45 years (40 per 1000 person-
years).36 This data corroborates with the know-
ledge of early and accelerated atherosclerosis in
SLE women.37,38

A considerable number of patients with dyslipi-
demia at T1 (62 patients) had normal lipid profile at
T2 (43.5%) even without statin use, confirming
that a significant number of patients have non-sus-
tainable dyslipidemia. This is in accordance with
Bruce et al. who have shown that 24.6% of 134
patients had normal cholesterol, 40.3% had sus-
tained hypercholesterolemia and 35.1% had vari-
able hypercholesterolemia within three years of
follow-up.39 This dynamic course of dyslipidemia,
beyond the natural variability of cholesterol, occurs
because of changes in lupus disease activity and
treatment. Borba et al. described that the
inflammatory lipid profile in lupus patients is char-
acterized by high levels of very LDL (VLDL)-
cholesterol and triglycerides and low levels of
HDL-cholesterol.40 Nikpour et al. have suggested
that two predictors of sustained

hypercholesterolemia are cumulative dose of ster-
oids and no antimalarial therapy.4 On the other
hand, once present, hypertension and abdominal
obesity were much more sustained in the present
study, resulting in a significant increase in preva-
lence of both CAD risk factors. This is in agree-
ment with data from the general population, where
the frequency of hypertension usually increases
over time.41,42

There was a statistically significant increase in
the frequency of anti-proteinuric antihypertensive
medication (ACE inhibitors and ARBs), acetylsali-
cylic acid and statin use during the follow-up. The
purpose of increasing the use of these medications
was to achieve a nephroprotection effect, as well as
better control of the cardiovascular events second-
ary to atherosclerosis, in accordance with the evi-
dence reported in the literature. Despite this, the
statins were used in a small percentage of patients
with dyslipidemia in our cohort (3.2% at T1 and
25.0% at T2), which can be partially explained by
the difficulty in the public free access to this medi-
cation in Brazil during the first year of the study.
Nevertheless, our data is in accordance with the
limited use of drugs to treat dyslipidemia in lupus
patients described by other authors.39

The data regarding incidence of CAD risk factors
in lupus patients are scarce and it is not well known

Figure 1 (a) Boxplot of maximum prednisone dose during follow-up. (b) Relationship between the median maximum prednisone
dose and the probability of increasing the cardiometabolic risk factors’ number for coronary artery disease during follow-up. The
solid line represents the probability of an increase in the number of cardiometabolic risk factors; the dotted lines represent the 95%
confidence interval for the predicted probability; the small bars on the graph represents the patients observed with no increasing (0)
and increasing (1.0) in the number or cardiometabolic risk factors.
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which variables are implicated in these risk factors’
incidence. Corticosteroids are known to elevate levels
of atherogenic lipids such as triglycerides and LDL-
cholesterol, as well as blood pressure and serum glu-
cose.9,38,39,43–46 However, it is often difficult to dis-
sociate the effect of corticosteroids from the lupus
activity regarding CVD.9,37 Even then, the present
data suggest that a higher prednisone dose is a pre-
dictor of incident CAD risk factors, with a border-
line p value, and that there is a linear dose-response
association between the maximum prednisone dose
and the probability of increasing the number of car-
diometabolic risk factors for CAD.

In a prospective study with 229 SLE subjects,
Petri et al. found that prednisone dose
>10mg/day was associated with higher incidence
of hypercholesterolemia.38 In the same direction,
MacGregor et al. found, in a case-control study
with 46 lupus patients, that the prednisone daily
dose of >10mg increased triglycerides and apolipo-
protein B concentrations.44 Furthermore, in the
retrospective study of 310 SLE patients evaluated
from 1971 to 2003, Karp et al. showed that a 10mg
increase in the average daily prednisone-equivalent
dose in the preceding year was independently asso-
ciated with a 16% increase in the estimated 2-year
CAD risk, whereas a 6-point increase in SLEDAI
score was associated with a 5% risk increase.8

In the present study, there was no association of
the modified SLEDAI-2K with the increase in the
cardiometabolic risk factors’ number, and the pred-
nisone dose significantly associated with an increase
in the cardiometabolic risk factors’ number was
higher than previously published.

The prednisone cumulative dose during follow-up
in this sample was not significantly associated with
an increase in the cardiometabolic risk factors’
number. Nonetheless, previous studies have shown
that longer duration of steroid use is an independent
risk factor for CAD in SLE.9,37 In the Toronto lupus
cohort with 991 patients, over a follow-up of 6.7
(standard deviation = 6.4) years, Nikpour et al.
showed that patients with CAD events received a
significantly greater corticosteroid cumulative dose
during follow-up than did those who remained
CAD free.7 Although steroids help in the control
of lupus disease activity, current evidence suggests
that increased exposure to steroids is likely to
adversely affect cardiovascular health.8,12

Hydroxychloroquine appears to have multiple
beneficial effects, including reducing glucose
levels, increasing HDL-cholesterol and reducing
triglycerides levels, besides beneficial effects on vas-
cular endothelium.4,7,9,47–50 In the present study
this protective role was not evident when we used

a composite endpoint (increasing the number of
cardiometabolic risk factors).

We are aware that the CAD risk factors are not
completely independent of each other and the fre-
quency of each T1 risk factor in our sample is high,
with the possibility that the cumulative incidence
and the incidence rate are overestimated in our
study compared to studies including patients or
individuals with no baseline risk factor. Another
limitation is the lack of information concerning a
possible association of disease activity oscillations
and the occurrence of CAD risk factors over the
three years of follow-up. More frequent analyses,
considering shorter intervals, could verify the rela-
tion between disease activity and the variability of
the modifiable CAD risk factors. We also empha-
size the relatively high frequency of prednisone use
and low frequency of antimalarial drugs, which
could impact on the cardiovascular risk factors’
incidences found in the present study. One last
important limitation is the source of some informa-
tion, namely medical records. We considered this a
minor limitation because the medical records in
our Unit, since 2004, is structured to allow a stand-
ardization of the research data register.

Conclusion

In summary, this study showed a high incidence
of CAD traditional risk factors in a relatively
young group of female lupus patients, especially
hypertension and MetS. The dyslipidemia fre-
quency presented a very dynamic course. Higher
prednisone dose was a predictor of incident cardio-
vascular risk factors with borderline significance.
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41 Scala LC, Magalhães LB, Machado A. Epidemiologia da hiperten-
são arterial sistêmica. In: Moreira SM, Paola AV; Sociedade
Brasileira de Cardiologia. Livro Texto da Sociedade Brasileira
de Cardiologia. 2nd ed. São Paulo: Manole, 2015, pp.780–785..

42 Sociedade Brasileira de Cardiologia. Departamento de
Hipertensão Arterial. VI Diretrizes brasileiras de hipertensão.
Rev Bras Hipertens 2010; 17: 4–62.

43 Leong KH, Koh ET, Feng PH, Boey ML. Lipid profiles in
patients with systemic lupus erythematosus. J Rheumatol 1994;
21: 1264–1267.

44 MacGregor AJ, Dhillon VB, Binder A, et al. Fasting lipids
and anticardiolipin antibodies as risk factors for vascular dis-
ease in systemic lupus erythematosus. Ann Rheum Dis 1992; 51:
152–155.

45 Ettinger WH, Goldberg AP, Applebaum-Bowden D, Hazzard WR.
Dyslipoproteinemia in systemic lupus erythematosus. Effect of cor-
ticosteroids. Am J Med 1987; 83: 503–508.

46 Bruce IN, Urowitz MB, Gladman DD, Ibañez D, Steiner G. Risk
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