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Abstract

Background: The aim of this study was evaluate the late-onset repercussions of heart alterations of patients with
systemic lupus erythematosus (SLE) after a 13-year follow up.

Methods: A historical prospective study was carried out involving the analysis of data from the charts of patients
with a confirmed diagnosis of lupus in follow up since 1998. The 13-year evolution was systematically reviewed and
tabulated to facilitate the interpretation of the data.

Results: Forty-eight patient charts were analyzed. Mean patient age was 34.5 ± 10.8 years at the time of diagnosis
and 41.0 ± 10.3 years at the time of the study (45 women and 3 men). Eight deaths occurred in the follow-up
period (two due to heart problems). Among the alterations found on the complementary exams, 46.2% of cases
demonstrated worsening at reevaluation and four patients required a heart catheterization. In these cases, coronary
angioplasty was performed due to the severity of the obstructions and one case required a further catheterization,
culminating in the need for surgical myocardial revascularization.

Conclusion: The analysis demonstrated progressive heart impairment, with high rates of alterations on
conventional complementary exams, including the need for angioplasty or revascularization surgery in four patients.
These findings indicate the need for rigorous cardiac follow up in patients with systemic lupus erythematosus.
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Background
Systemic lupus erythematosus (SLE) is an inflammatory
autoimmune syndrome of unknown cause that affects
multiple organs, with a broad spectrum of manifestations
and a clinical status marked by periods of exacerbation
and remission, with a variable course and prognosis. This
immunoregulatory disorder is suggested to be related with
genetic, hormonal and environmental factors, resulting in
chronic inflammation [1]. Antibodies act against a variety
of structures, including double-helix DNA, cytoplasm
antigens and antigens on the surface of cells [2]. Tissue
damage may occur through the formation of immune
complexes in the circulation or the presence of such sites

in antigens attached to the tissues [3], involving different
organs, such as the lungs, heart, kidneys, brain, peripheral
nerves, skin, serous membrane and blood components.
SLE occurs throughout the world, with prevalence rates
ranging from 15 to 50/100,000 inhabitants. This disease
predominantly affects the female gender (9:1) and the first
symptoms commonly emerge between the second and
third decades of life [4].
Although rare as an initial manifestation of the disease,

the heart is affected in more than 50% of cases, with sig-
nificant illness and mortality rates, pericarditis, myocar-
ditis, Libman-Sacks endocarditis, pulmonary arterial
hypertension and coronary disease are considered the
main cardiovascular conditions associated with auto-
immune alterations in SLE. In 1895, William Osler was
the first to consider heart damage as part of this disease.
Libman & Sacks [5] brought the world’s attention to a
form of heart impairment the authors considered to be
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specific to Lupus, describing post-mortem findings of a
form of non-infectious endocarditis, denominated typical
verrucous endocarditis, in four patients with clinical data
suggestive of SLE.
The frequency of heart complications in SLE is quite

variable and depends on the population studied, follow-
up period and methods employed in the diagnosis. Peri-
carditis and/or pericardial effusion are reported in 11 to
58% of cases, heart valve disease is reported in 6 to 84%,
myocarditis is reported in 5 to 75%, systemic arterial
hypertension is reported in 22 to 69%, heart failure is
reported in 7 to 44%, ischemic coronary disease is
reported in 5 to 16% and pulmonary hypertension is
reported in 9 to 43% of cases [6-13].
In view of the above considerations, the objective of

the study is to evaluate the evolution of patients with
systemic lupus erythematosus after a 13-year follow up
to analyze late-onset repercussions of heart alterations
and determine the prognostic value of such an analysis.

Method
A historical prospective study was carried out involving
the analysis of data from the charts of patients with a
confirmed diagnosis of SLE based on the criteria of the
American College of Rheumatology treated at the
Rheumatology Sector of the São Jose do Rio Preto
School of Medicine (state of São Paulo, Brazil) between
January 1996 and May 1997. The subjects were included
in the master’s degree dissertation of one of the authors
(GRLB) [7] and reevaluated in a historical prospective
fashion with the aim of following the long term
evolution of SLE in relation to cardiac complications.
The study was approved by the Ethical committee in
Research of the University in which the study was
performed (Number 156/2009).
All cardiovascular exams performed since May 2009

were analyzed again for the detection of heart complica-
tions. The occurrence of cardiovascular events (angina/
infarction, stroke, heart failure, arrhythmia and cardiac
death) was evaluated, along with the determination of
the Kaplan-Meier survival curve. For the purposes of
systematization, the data was considered in three-year
periods (1998 to 2000; 2001 to 2003; 2004 to 2006; and
2007 to 2009).
To analyses the late-onset repercussions, the following

exams on the patients charts were used: chest x-ray,
electrocardiogram, echocardiogram, cardiac stress test
and coronary angiography. The need for invasive proce-
dures for myocardial revascularization (angioplasty or
surgery) was also evaluated.
All patients were followed, however, not everyone did

all exams. The 26 patients that performed X-ray are not
exactly the same 24 that performed ECG, which also
cannot match the 10 tested for effort tests. The tests

were made along the clinical follow-up, which was
appointed in accordance with the need and best judg-
ment of the clinician professionals.

Results
Forty-eight charts of patients with a confirmed diagnosis
of SLE and followed up since 1998 were analyzed, 45
(93.7%) of which belonged to female patients. Mean age
was 34.5 ± 10.8 at the time of diagnosis and 41.7 ± 10.3
at the time of the analysis. Ethnic background was pre-
dominantly Caucasian (32 individuals; 66.6%), followed
by Mulatto (10 individuals) and African-descent (6 indi-
viduals). Mean follow up was 7.2 ± 5.1 years (maximum:
13.6 years). Arterial hypertension was found in 30
patients (62.5%); myocardial infarction occurred in four
patients (8.33%), cerebrovascular accident (stroke) was
found in three patients (4.1%); and pulmonary thrombo-
embolism occurred in one patient (2%).

Chest x-ray
In the sequential evaluation of the four three-year
periods, 26 patients were reevaluated, six of whom
exhibited significant alterations: five had a normal x-ray
and presented worsening and one had an altered x-ray
with a worsening throughout the follow up. Seven pa-
tients had alterations on the x-ray with no worsening of
the condition. Thirteen patients had normal x-rays and
remained without changes throughout the follow up.
Evaluation was not possible for 22 patients due to losses
occurring in the last 10 years of follow up; 13 of these
patients had no initial alterations and nine had initial
alterations. The alterations in these patients were an
increased cardiothoracic ratio, with no signs of pulmon-
ary venocapillary hypertension.

Electrocardiogram
In the sequential evaluation of the four three-year
periods, 24 patients were reevaluated, ten of whom
exhibited significant alterations: eight had a normal elec-
trocardiogram and suffered complications and two had
an altered electrocardiogram with an exacerbation of the
complication throughout the follow up. Three patients
had alterations with no worsening of the condition. Eleven
patients had a normal electrocardiogram and remained
without alterations throughout the follow up. Evaluation
was not possible for 24 patients due to losses occurring in
the last 10 years of follow up; 11 of these patients had
initial alterations and 13 had no initial alterations. All
patients exhibited sinus rhythm throughout the study.
Left ventricular (LV) overload was found in one pa-

tient in the third three-year period and two patients in
the fourth three-year period. Left atrial overload was
found in one patient in the fourth three-year period.
Myocardial ischemia was found in one patient in the

de Godoy et al. BMC Research Notes 2013, 6:171 Page 2 of 7
http://www.biomedcentral.com/1756-0500/6/171



first three-year period, one in the second three-year
period and two in the third three-year period; the sites
of the ischemia were the inferior-apical-lateral, inferior
and anteroseptal epicardium. Necrosis was found in one
patient in the first three-year period, one in the second
three-year period and two in the third three-year period.
Altered repolarization was found in two patients in the
first three-year period, five in the second three-year
period, two in the third three-year period and one in the
fourth three-year period. Heart arrhythmia (character-
ized by ventricular extrasystoles) was found in one pa-
tient in the first three-year period and two in the third
three-year period. Low voltage of the QRS complex was
found in one patient in the third three-year period.

Echocardiogram
In the sequential evaluation of the four three-year pe-
riods, 26 patients were reevaluated, 12 of whom had sig-
nificant changes: eight had a normal echocardiogram
and suffered alterations and four had an abnormal echo-
cardiogram with a worsening of the condition through-
out the follow up. One patient had an alteration with no
worsening of the condition. Thirteen patients had a nor-
mal echocardiogram and remained without alterations
throughout the study. Evaluation was not possible for 22
patients due to losses occurring in the last 10 years of
follow up; four of these patients had initial alterations
and 18 had no initial alterations.
Pericardial effusion was detected in two patients in the

first three-year period, two in the second three-year
period and two in the fourth three-year period. No
thickening of the pericardium was found. Pulmonary
hypertension was found in one patient in the third
three-year period and one in the fourth three-year
period. LV hypertrophy was found in five patients in the
first three-year period, two patients in the second three-
year period, one patient in the third three-year period
and three in the fourth three-year period. No enlarge-
ment of the left atrium or right ventricle was found,
whereas enlargement of the left ventricle was found in
one patient in the second three-year period.
Segmental LV hypokinesis was found in one patient in

the second three-year period, one in the third three-year
period and one in the fourth three-year period. Diffuse
LV hypokinesis was found in one patient in the fourth
three-year period. Segmental LV akinesis was found in
one patient in the second three-year period and one in
the fourth three-year period. LV diastolic dysfunction
was found in three patients in the second three-year
period and five in the fourth three-year period. LV con-
tractile dysfunction was found in one 1 patient in the
first three-year period, one in the second three-year
period, one in the third three-year period and one in the
fourth three-year period.

Mitral valve thickening was found in two patients in
the second three-year period. Aortic valve thickening oc-
curred in two patients in the second three-year period.
Mitral valve dysfunction was found in nine patients in
the first three-year period, seven in the second three-
year period, four patients in the third three-year period
and seven in the fourth three-year period. Aortic valve
dysfunction was found in two patients in the first three-
year period, two in the second three-year period and one
in the fourth three-year period. Concomitant aortic and
mitral valve dysfunction occurred in one patient in the
first three-year period, two in the second three-year
period, one in the third three-year period and two in the
fourth three-year period. Mitral valve prolapsed occurred
in one patient in the first three-year period and one in
the second three-year period. Mitral annular calcification
occurred in one patient in the second three-year period.
Calcification of the posterior mitral valve leaflet oc-
curred in one patient in the third three-year period and
one in the fourth three-year period. Aortic valve calcifi-
cation was found in one patient in the third three-year
period and one in the fourth three-year period. Tricus-
pid valve dysfunction was found in two patients in the
first three-year period, one in the second three-year
period, one in the third three-year period and one in the
fourth three-year period.

Cardiac stress test
In the sequential evaluation of the four three-year pe-
riods, 10 patients were reevaluated, three of whom had a
normal stress test and suffered significant alterations
throughout the follow up. One patient had an alteration
with no worsening of the condition. Six patients had a
normal stress test and remained without alterations
throughout the study. Evaluation was not possible for 38
patients due to losses occurring in the last 10 years of
follow up; 33 of these patients had no initial alterations
and five did not undergo the stress test on the initial
evaluation. Results suggestive of ischemia were found in
two patients in the second three-year period and one in
the third three-year period. Myocardial effusion imaging
revealed low uptake in the inferior wall in one patient in
the third three-year period.

Coronary angiography, transluminal percutaneous
angioplasty and myocardial revascularization surgery
Coronary angiography was performed five times on four
patients during the years of follow up; four cases re-
quired angioplasty and one was subsequently submitted
to myocardial revascularization surgery. In the first
three-year period, one patient underwent coronary
angiography that demonstrated an 80% obstructive
lesion in the right coronary artery (RCA), for which per-
cutaneous transluminal coronary angioplasty (PTCA)
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was successfully performed. In the second three-year
period, one patient underwent coronary angiography
that demonstrated a 100% obstructive lesion in the RCA
and an 80% obstructive lesion in the circumflex (Cx) ar-
tery, for which PTCA was successfully performed on the
Cx artery, but not attempted on the RCA. In the third
three-year period, two patients underwent coronary
angiography One of these patients demonstrated an 80%
obstructive lesion in the interventricular anterior artery
(IVA), for which PTCA was successfully performed. Fol-
lowing a new angiography, the other case exhibited cor-
onary disease involving the RCA and left anterior
descending artery (LAD), for which myocardial revascu-
larization surgery was performed with the saphenous
vein for the RCA and the left internal thoracic artery for
the LAD. In the fourth three-year period, one patient
underwent coronary angiography that demonstrated a
90% obstructive lesion in the Cx artery and an 80% ob-
structive lesion in the diagonal branch, for which PTCA
was successfully performed on both.
Table 1 summarizes the distribution of the aforemen-

tioned cardiac events based on the analysis of the
complementary exams (chest x-ray, electrocardiogram,
echocardiogram and stress test).
Thirty charts were active and 18 were inactive. Among

the inactive charts, eight were due to the death of the
patient. Two of these deaths were due to heart problems.
The other causes of death were kidney disease and infec-
tious diseases. Figure 1 displays the Kaplan-Meier graph
for the percentage of death-free patients reevaluated
during the 13.6 years of follow up.

Discussion
Considering that patients with SLE are at excess risk of
cardiovascular events and that the excess risk is
suggested to be most pronounced in subjects under 40
years old [14], in the present study, patients with SLE
and a complete cardiologic evaluation in 1998 were
reevaluated through clinical exams for the diagnosis of
changes in the cardiovascular system throughout the
progression of the disease and its possible complications.
The genesis of the pathological mechanism involved in

cardiac comorbidities in autoimmune rheumatology was
enigmatic for many years [15]. Cardiomegaly was found

in 50% of the patients; 11.5% exhibited LV hypertrophy
and 3.8% exhibited LV dilation, which explain the en-
larged heart at the time of the study. In periods of dis-
ease exacerbation, the patients may have developed
myocarditis, which is difficult to detect clinically,
progressing with a slight enlargement of the heart. The
hyperdynamic state described by Andrade Jr. et al. [16]
may also explain the enlarged heart. The increase in
subepicardial adipose tissue in patients with SLE who
have received corticosteroids can lead to a misinterpret-
ation of cardiomegaly on the x-ray, as demonstrated by
Bulkley & Roberts [17].
LV overload was found n 4.1% of the patients in the

third three-year period of the follow up and 8.3% in the
fourth three-year period. The findings are in agreement
with those reported by Doherty et al. [18] in that an
electrocardiogram is not sensitive enough to detect LV
hypertrophy.
Myocardial ischemia was found in 4.1% of the patients

in the first and second three-year periods and 8.3% in
the third three-year period. Necrosis was found in 4.1%
of the patients in the first and second three-year periods
and 8.3% dos patients in the third three-year period.
Badui et al. [7] found ischemia and necrosis in 5% and
11% of patients, respectively. Thus, these findings are
similar to the study cited with regard to ischemia, but
with a smaller prevalence rate regarding necrosis.

Table 1 Distribution of cardiac events based on complementary exams and symptoms

Test Altered with worsening Altered without worsening Unaltered with worsening Unaltered without worsening Total reevaluated

n % n % n % n %

XR 1 3.8 7 26.9 5 19.2 13 50.0 26

ECG 2 8.3 3 12.5 8 33.3 11 45.8 24

ECHO 4 15.4 1 3.8 8 30.8 13 50.0 26

Stress - - 1 10.0 3 30.0 6 60.0 10

XR: X-ray; ECG: Electrocardiogram, ECHO: Echocardiogram.

Figure 1 Survival curve of Kaplan-Meier for free of death at
long term follow-up (until 13.6 years).

de Godoy et al. BMC Research Notes 2013, 6:171 Page 4 of 7
http://www.biomedcentral.com/1756-0500/6/171



Arrhythmia was characterized by ventricular extrasys-
toles, which were found in 4.1% of the patients in the
first three-year period and 8.3% of patients in the third
three-year period. Arrythmia is generally uncommon
and composed of fibrillation or atrial flutter in patients
with SLE.
The prevalence rate of heart abnormalities detected by

the echocardiogram was 50%, which is similar to the
54% and 57% rates reported by Nihoyannopoulos et al.
[9] and Cervera et al. [10] Pericardial effusion was found
in 7.6% of patients in the first, second and fourth three-
year periods. This prevalence is lower than the rates
described in the international literature by Leung et al.
[19] (17.3%), Nihoyannopoulos et al. [9] (20.,43%) and
Cervera et al. [10] (27%). However, the results of this
study are similar to the prevalence rate reported by
Roldan, Shively, Crawford [20] using transesophageal
echocardiography (7.24%).
No cases of pericardial thickening were found, which

is in agreement with Castier et al. [13] Pericardial alter-
ation is the most frequent heart manifestation in pa-
tients with SLE. Studies report an incidence ranging
from 12% to 100% when studied from the clinical stand-
point [13]. Pericardial effusion was not the most preva-
lent cardiac abnormality in the present study, likely due
to the few patients exhibiting disease activity at the time
of the clinical evaluation.
Pulmonary hypertension was found in as many as 43%

of patients with SLE during the clinical follow up, but is
generally considered an infrequent complication with in-
sidious development and an important cause of death. In
the present study, this complication was found in 3.8% of
patients in the third and fourth three-year periods.
LV hypertrophy was found in 19.2% of patients in the

first three-year period, 7.6% in the second three-year
period, 3.8% in the third three-year period and 11.5% in
the fourth three-year period. Ong et al. [21] found LV
hypertrophy in 20% of patients, which is similar to the
findings of the present study. The prevalence of LV
hypertrophy in patients with SLE may be explained as an
alteration secondary to arterial hypertension associated
with kidney failure and the effects of corticosteroids, as
suggested by Doherty & Siegel [18]. In the present study,
arterial hypertension was found in 62.5% of patients.
Lupus myocarditis is difficult to detect using noninva-

sive methods. However, in an echocardiographic study,
Murai et al. [22] concluded that patients with active SLE
exhibit systolic and diastolic LV dysfunction that is
reversible following treatment with corticosteroids,
suggesting that the heart dysfunction is subjacent to
lupus activity. In the present study, diastolic LV dysfunc-
tion was found in 11.5% of patients in the second three-
year period and 19.2% in the fourth three-year period.
LV contractile dysfunction was found in 3.8% of patients

in each of the four three-year periods. A number of
etiologies have been proposed for lupus cardimyopathy,
such as antibodies directed against cardiac antigens or
the depositing of immune complexes, which may lead to
the activation of the complement system, inflammation
and myocardial damage.
In clinical practice, echocardiography has documented

asymptomatic or subclinical myocardial disease, including
a reduction in the ejection fraction, an increase in the
heart chambers and regional hypokinesis or akinesis
[12,17,22,23]. In the present study, segmental LV
hypokinesis was found in 3.8% of patients in the second,
third and fourth three-year periods. Global LV hypokinesis
was found in 3.8% of the patients in the fourth three-year
period. Segmental LV akinesis was found in 3.8% of the
patients in the second and fourth three-year periods.
Leung et al. [19] report an abnormality rate of 4% regard-
ing the segmental movement of the LV wall.
The spectrum of valvulopathy related to SLE has

expanded and includes valve thickening with signs of
regurgitation or stenosis as well as the more characteris-
tic valve lesion stemming from Libman-Sacks endocar-
ditis (non-bacterial verrucous endocarditis) [11]. In the
present study, endocardium-valve impairment was
mainly characterized by mitral valve lesions. The most
frequent abnormality was mitral regurgitation, which
was found in 34.6% of patients in the first three-year
period, 26.9% in the second three-year period, 15.3% in
the third three-year period and 26.9% in the fourth
three-year period. A number of mechanisms may be in-
volved in the occurrence of mitral failure in patients
with SLE, such as papillary muscle dysfunction, perfor-
ation of the cuspids secondary to vasculitis and fibrotic
adherence of the leaflet posterior to the subjacent endo-
cardium as a consequence of inflammation [11].
The aortic valve was affected in 7.6% of patients in the

first and second three-year periods and 3.8% in the
fourth three-year period, with the detection of leaflet
thickening and regurgitation. Tricuspid valve regurgita-
tion was found in 7.6% of patients in the first three-year
period as well as 3.8% in the second, third and fourth
three-year periods. Metz et al. [24] found aortic regurgi-
tation in 5% of patients, tricuspid regurgitation in 5%
and pulmonary regurgitation in 3%. In the present study,
no pulmonary valve lesions or Libman-Sacks verrucous
lesions were found. The prevalence of SLE-associated
valvulopathy ranges from 18 to 74%, depending on the
group studied, disease duration and method of diagnosis
(autopsy, transthoracic or transesophageal echocardiog-
raphy) [9,12,25,26].
Results of the stress test suggestive of ischemia were

found in three patients throughout the follow up. Low
uptake in the inferior wall was found in only one patient,
in the third three-year period.
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Myocardial infarction was found in four patients
(8.33%) and stroke was found in three patients (4.1%).
The prevalence of myocardial infarction varies in the
literature depending on the method employed. Retro-
spective studies considering only clinical coronary mani-
festations report a prevalence rate of 6%, whereas this
figure ranges from 10 to 54% in prospective studies and
autopsies [27].
While not yet fully clarified, atherogenesis in SLE may

be related to the characteristics of the disease and its
treatment. Atherosclerosis is well defined as a patho-
logical process induced by the use of corticosteroids
[16,28,29]. Complications stemming from this condition,
especially cardiac events, occur more frequently in pa-
tients with SLE for more than five years [27,30,31]. Im-
munoglobulins and components of the complement are
identified on the wall of extramural coronary arteries
with vasculitis. Cytokines, especially interleukin 6, have a
proliferative effect and this action on fibroblasts may con-
tribute to the formation of atherosclerotic plaque. The de-
position of immune complements may lead to arteritis,
luminal narrowing and consequent tissue ischemia [11].
Manzi et al. [32] found that female patients with lupus

between 35 and 44 years of age had a 52-fold greater risk
of cardiovascular events than women in an age-matched
control group. In contrast with the general population,
three out of four patients with lupus with coronary im-
pairment in the present study were under 55 years of
age. Thus, the acceleration of atherosclerosis in patient
with SLE is an undisputable problem, as demonstrated by
the illness and mortality rates stemming from myocardial
infarction, which is its main form of presentation.
While the survival rate among patients with SLE has in-

creased significantly, the mortality rate continues to be
high (approximately threefold greater than that found in
the general population) [33]. In the present study, death
occurred among eight patients. Infection was the main
cause, occurring in four patients (50%), followed by cardio-
vascular disease (2 patients; 25%) and nephropathy (2 pa-
tients; 25%). The deaths by cardiovascular disease were
due to heart failure stemming from lupus myocarditis.
Analyzing 55 patients with a diagnosis of SLE,

Costallat et al. [34] found cardiovascular disorders to be
the second leading cause of death (5 cases with
arrhythmia and 2 cases with congestive heart failure). In
22 autopsies of patients with SLE, Paiva et al. [35] found
that the pericardium was the most often involved
(45.5%), followed by the myocardium (36.4%) and endo-
cardium (22.7%). A proportional increase in death sec-
ondary to cardiovascular alterations has been observed
with the increase in life expectancy of patients with SLE
[36,37]. In this context, Belibu et al. [38] proposed SLE
particularities, since they reported in in North-East
Romania a prevalence of low disease activity and small

impairment disease characteristics may be related to the
effects of early individualized therapy or SLE a specific
profile. On the other hand, the relationship between car-
diovascular disorders and rheumatologic diseases may be
observed often in different situations because rheumato-
logic disorders may affect the heart and vessels [39].
The present study presents some points that are worth

to be raised. It was used descriptive statistical to affirm
the cardiac events of patients of this research had rela-
tion to systemic lupus erythematosus disease. However,
those events could be caused by the aging and athero-
sclerosis or other causes.

Conclusion
The historical prospective analysis of 48 patients with a
confirmed diagnosis of systemic lupus erythematosus
demonstrated progressive heart impairment over a
13-year period, with high rates of abnormalities on con-
ventional complementary exams (chest x-ray, electrocar-
diogram, echocardiogram and stress test), including the
need for angioplasty or revascularization surgery in four
patients. The survival rate at the end of 13 years was
78.8 ± 7.2%, indicating a considerable mortality rate
when considering the young mean age of the sample.
The findings of the present study indicate the need for
rigorous cardiac follow up in patients with systemic
lupus erythematosus.

Consent
Written informed consent was obtained from the patient for
publication of this report and any accompanying images.

Abbreviations
SLE: Systemic lupus erythematosus; LV: Left ventricular; RCA: Right coronary
artery; PTCA: Percutaneous transluminal coronary angioplasty; Cx: Circumflex
artery; IVA: Interventricular anterior artery.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
MFde G, CMde O, VAF, LCde A, VEV, ACP, RDR, JLF and GRLB authors
participated in the acquisition of data and revision of the manuscript. All
authors conceived of the study, determined the design, performed the
statistical analysis, interpreted the data and drafted the manuscript. All
authors read and gave final approval for the version submitted for
publication.

Acknowledgements
The study was performed at the School of Medicine of Sao Jose do Rio
Preto.

Author details
1Departamento de Cardiologia e Cirurgia Cardiovascular, Faculdade de
Medicina de São José do Rio Preto, Av. Brigadeiro Faria Lima, 5416, São José
do Rio Preto, SP 15090-000, Brazil. 2Departamento de Morfologia e Fisiologia,
Faculdade de Medicina do ABC, Av. Príncipe de Gales, 821, Santo André, SP
09060-650, Brazil. 3Programa de Pós-Graduação em Fisioterapia, Faculdade
de Ciências e Tecnologia, Universidade Estadual Paulista, UNESP, Rua Roberto
Simonsen, 305, Presidente Prudente, SP 19060-900, Brazil. 4Massachusetts

de Godoy et al. BMC Research Notes 2013, 6:171 Page 6 of 7
http://www.biomedcentral.com/1756-0500/6/171



General Hospital and Harvard Medical School, Building 149, 13th Street,
Charlestown, MA 02129, USA.

Received: 16 December 2012 Accepted: 18 April 2013
Published: 1 May 2013

References
1. Alarcón-Segóvia D: The pathogenesis of immune dysregulation in

systemic lupus erythematosus: a troika. J Rheumatol 1984, 11:588–590.
2. Horwitz DA, McCarty DJ, Koopman WJ: Systemic lupus erythematosus:

generalized autoimmunity arising from disordered immune regulation.
In Arthritis and allied conditions. 12th edition. Philadelphia: Lea & Febiger;
1993:185–199.

3. Tan EM, Cohen AS, Fries JF: The 1982 revised criteria for the classification
of systemic lupus erythmatosus. Arthritis Rheum 1982, 25:1271–1277.

4. Pina FP, Silva GJ, Martins RP, Paiva NA, Bonfiglioli R, Provenza JR: Early
cardiac involvement in systemic lupus erythematosus. Rev Cienc Med
2003, 12:381–385.

5. Libman E, Sacks B: A hitherto undescribed form of valvular and mural
endocarditis. Arch Intern Med 1924, 33:701–737.

6. Badui E, Garcia-Rubi D, Robles E: Cardiovascular manifestations in systemic
lúpus erythematosus. Prospective study of 100 patients. Angiology 1985,
36:431–441.

7. Bertazzi GLR: Cardiac abnormalities in SLE, PhD thesis. São Jose do Rio Preto:
Faculdade de Medicina de São José do Rio Preto; 1998.

8. Sturfelt G, Eskilsson J, Nided O, Truedsson L, Valind S: Cardiovascular
disease in systemic lupus erythematosus. A study of 75 patients from a
defined population. Medicine 1992, 71:216–223.

9. Nihoyannopoulos P, Gomez PM, Joshi J, Loizou S, Walport MJ, Oakley CM:
Cardiac abnormalities in systemic lúpus eythematosus. Association with
raised anticardiolipin antibodies. Circulation 1990, 82:369–375.

10. Cervera R, Font J, Pare C, Azqueta M, Pérez-Villa F, López-Soto: Cardiac
disease in systemic lupus erythematosus: prospective study of 70
patients. Ann Rheum Dis 1991, 51:156–159.

11. Sella EMC, Nunes DS, Sato EI: Cardiovascular manifestations in systemic
lupus erythematosus. Rev Bras Reumatol 1999, 39:122–129.

12. Alves LJ, Hydalgo L, Rolim LF: Clinical and laboratory evaluation of heart
disease in systemic lupus erythematosus. Arq Bras Cardiol 1997, 68:79–83.

13. Castier MB, Menezes MEFCC, Albuquerque EM, Filho FMA: Cardiac
involvement in systemic lupus erythematosus. An evaluation
echocardiography. Arq Bras Cardiol 1994, 62:407–412.

14. Magder LS, Petri M: Incidence of and risk factors for adverse
cardiovascular events among patients with systemic lupus
erythematosus. Am J Epidemiol 2012, 176:708–719.

15. Agmon-Levin N, Selmi C: The autoimmune side of heart and lung
diseases. Clin Rev Allergy Immunol 2013, 44:1–5.

16. Andrade A Jr, Sato EI, Lopes AC, Andrade LEC, Sustovich DR, Atra E:
Hemodynamic changes in pacients with systemic lupus erythematosus.
Rev Bras Reumatol 1996, 36:19–24.

17. Bulkley BH, Roberts WC: The heart in systemic lupus erythematosus and
the changes induce in it by corticosteroid therapy: a study of 36
necropsy patients. Am J Med 1975, 58:243–264.

18. Dohert NE, Siegel RJ: Cardiovascular manifestations of systemic lupus
erythematosus. Am Heart J 1985, 110:1257–1265.

19. Leung WH, Wong KL, Lau CP, Wong CK, Chen CH: Cardiac abnormalities in
systemic lupus erythematosus: a prospective M-mode, cross-sectional
and Doppler echocardiographic study. Int J Cardiol 1990, 27:367–375.

20. Roldan CA, Shively BK, Crawford MH: An echocardiographic study of
valvular heart disease associated with systemic Lupus erythematosus.
N Engl Med 1996, 335:1424–1430.

21. Ong ML, Veerapen K, Chambers JB, Lim MN, Manivasagar M, Wang F:
Cardiac abnormalities in systemic lupus eythematosus: prevalence and
relationship to disease activity. Int J Cardiol 1992, 34:69–74.

22. Murai K, Oku H, Takeuchi K, Kanayama Y, Inoue T, Takeda T: Alterations in
myocardial systolic and diastolic function in patients with active
systemic lupus erythematosus. Am Heart J 1987, 113:966–971.

23. Inocencio J, Lovell DJ: Cardiac function in systemic lupus erythematosus.
J Rheumatol 1994, 21:2147–2156.

24. Metz D, Jolly D, Graciet-Richard J, Nazeyrollas P, Chabert JP, Maillier B:
Prevalence of involvement in systemic lupus erythematosus and

association with antiphospholipid syndrome: a matched
echocardiographic study. Cardiology 1994, 85:129–136.

25. Galve E, Candell-Riera J, Pigrau C: Prevalence, morphologic types, and
evolution of cardiac valvular disease in systemic lupus erythematosus.
N Engl J Med 1988, 319:817–823.

26. Paiva FD, Ferreira MVP, Rocha EA, Gomes-da-Rocha A, Rocha FAC: Autopsy
findings in the lupus heart. Rev Bras Reumatol 1995, 35:299–301.

27. Petri M: Detection of coronary artery disease and the role traditional risk
factors in the Hopkins Lupus Cohort. Lupus 2000, 9:170–175.

28. Haider YS, Roberts WC: Coronary arterial disease in systemic lupus
erythematosus- Quantification of degrees of narrowing in 22 necropsy
patients (21 women) aged 16 to 37 years. Am J Med 1981, 70:775–781.

29. Fukumoto S, Tsumagari T, Kinjo M, Tanaka K: Coronary atherosclerosis in
patients with systemic lupus erythematosus at autopsy. Acta Pathol Jnp
1987, 37:1–9.

30. Abu-Shakra M, Urowitz MB, Gladman DD, Gough J: Mortality studies in
systemic lupus erythematosus. Results from a single center. Causes of
death. J Rheumatol 1995, 22:1259–1264.

31. Jonsson H, Nived O, Sturfelt G: Outcome in systemic lupus erythematosus:
a prospective study of patients form a defined population.
Medicine 1989, 68:141–150.

32. Manzi S, Meilahn EN, Raire JE: Age-specific incidence rates of myocardial
infarction and angina in women with lupus erythematosus: comparison
with Framingham study. Am J Epidem 1997, 145:408–415.

33. Abu-Shakra M, Urowitz MB, Gladman DD: Improved survival in a cohort of
SLE patients compared to the general population over a 25-year period
of observation. Arthritis Rheum 1994, 37:S216.

34. Costallat LTL, Lia CPLC, Lia Neto N, YamLAD RM, Sâmara AM: Causes of
death in systemic lupus erythematosus. Rev Bras Reumatol 1997,
37:202–210.

35. Paiva FD, Martins JM, Paiva AMCG, Pitombeira MS: Diagnosis of systemic
lupus erythematosus in a tropical area - study of 105 cases in 23 years.
Rev Bras Reumatol 1985, 25:181–183.

36. Urowitz MB, Bookman AAM, Koehler BE, Gordon DA, Smythe HA, Ogryzio
MA: The bimodal mortality pattern of systemic lupus erythematosus.
Am J Med 1976, 60:221–225.

37. Petri M, Perez-Gutthann S, Spence D, Hochberg MC: Risk factors for
coronary artery disease in patients with lupus nephritis seem at a single
center. Semin Arthritis Rheum 1994, 25:47–55.

38. Belibou IC, Ancuţa C, Miu S, Ancuţa E, Păstrăguş C, Chirieac R: Clinico-
biological issues of systemic lupus erythematosus patients. Rev Med Chir
Soc Med Nat Iasi 2012, 116:83–89.

39. Owlia MB, Mostafavi Pour Manshadi SM, Naderi N: Cardiac manifestations
of rheumatological conditions: a narrative review. ISRN Rheumatol 2012,
2012:463620.

doi:10.1186/1756-0500-6-171
Cite this article as: de Godoy et al.: Long-term cardiac changes in
patients with systemic lupus erythematosus. BMC Research Notes 2013
6:171.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

de Godoy et al. BMC Research Notes 2013, 6:171 Page 7 of 7
http://www.biomedcentral.com/1756-0500/6/171


