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CURRENT TREATMENT OF CARDIOVASCULAR INVOLVEMENT IN
SYSTEMIC LUPUS ERYTHEMATOSUS

Monica Mariana Baluta, MM Vintila

Abstract. Systemic lupus erythematosus (SLE) is an acquired connective tissue disease of unknown origin.
SLE may determine rheumatic heart disease among many other systemic involvements. Any cardiac structure
such as pericardium, myocardium, heart valves, the conduction system and the vasculature may be involved.
Cardiovascular involvement may vary from subclinical to clinical with various complications that determine
an increased morbidity and mortality in affected patients. The underlying diseases have plurifactorial
etiologies among which inflammation plays a key role. Inflammation is a common pathway for rheumatic
diseases and atherosclerosis, the main killer of the 21th century. Systemic lupus erythematosus (SLE) is
known today as an important nontraditional risk factor for atherosclerosis. The treatment of cardiovascular
involvement in SLE patients remains controversial and provocative. Nonsteroidal anti-inflammatory drugs
increase the risk for cardiovascular adverse outcome. Even if old-fashioned, corticosteroids represent
even today a “rescue” therapy for life-threatening SLE related cardiovascular conditions. Despite many
controversies in literature about them, no other drug has been proved as safe and as effective as they
can be in cardiovascular involvement. Besides the specific SLE treatment, cardiovascular involvements
benefit from guideline recommended therapies for specific conditions established by international societies.
Proper and early recognition together with aggressive treatment of the underlying rheumatic disease may
prevent the development of cardiovascular involvement.
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Introduction

heumatic heart disease in systemic lupus

erythematosus (SLE) refers to the involvement of
pericardium, myocardium, endocardium, conduction
system and the vessel wall.

Inflammation is a common pathway for SLE and
atherosclerosis pathogenesis. It is known that beside the
lipid hypothesis, inflammatory hypothesis is believed to
play a role in atherosclerosis aetiology. The increased
level of proatherogenic lipoprotein particle and the
high systemic levels of proinflammatory cytokines
favour the development of early atherosclerosis with
accelerated pattern in SLE. Based on these findings,
SLE is now considered a nontraditional risk factor
for atherosclerosis.

Cardiovascular involvement amplifies the mortality
and morbidity of any rheumatic disorder and
sometimes it is the first manifestation of the underlying
diseases. In that situation, the cardiologist may be
the first specialist that confronts with that pathology
and needs to recognize the substrate and to start the
treatment for the cardiovascular complication. If the
cardiac involvement is life threatening and is strictly
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related to a rheumatic disease, the patient requires
also a prompt treatment to decrease the activity of
the underlying disease. Therefore, basic knowledge of
this pathology is required.

Systemic lupus erythematosus is an autoimmune
disorder of unknown etiology, with multiple presumed
mechanisms such as genetic mutations, activation
of adaptive and innate immunity, autoantibody and
immune complex tissue aggression, complement
deficiencies, increased expression of IFN1 —inducible
genes with subsequent type I interferon (IFN)
production, all influenced by environmental factors.[1]
SLE is a chronic disease that evolves with capricious
periods of activities and remissions with unpredictable
organ involvement that may have a highly variable
course and prognosis. SLE affects more frequently
younger women than men (9-15:1)[2][3] The incidence
(1-10/100000 persons-year) and prevalence (40- 240
la 100,000 persons) are highly variable with age,
sex and region.[3] Clinical presentation is typically
with constitutional, musculoscheletal and skin
symptoms, randomly associated with renal, cardiac,
and neurologic manifestation or vasculitis. American
College of Rheumatology (ACR) criteria are used
to establish the diagnosis when four out of eleven
are found in a specific patient. Those criteria are:
malar rash, discoid rash, photosensitivity, oral ulcers,
nonerosive arthritis, serositis, neurologic disorder
(seizures or psychosis), renal disorder, hematologic
disorder, immunologic disorder (anti-DNA, anti-Smith,
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antiphospholipid antibodies) and positive antinuclear
antibody.[3] The main cardiovascular involvements are
pericarditis, myocarditis, valvular abnormalities and
coronary artery disease.

Pericardium involvement in SLE may be found in
>50-60% of patients and it is generally asymptomatic.
Acute pericarditis with symptoms appear in less
than 20-30% of affected patients and usually occurs

flutter). Echocardiography has replaced necroptic
studies [4] and detect pericardial involvement in 37-
42% of SLE patients.[5][6]Pericardial fluid is obtained
by pericardiocentesis and in rare occasions, when
surgical decompression is made for cardiac tamponade.
It is fibrinous and exudative, have inflammatory
cells, low complement activity, antinuclear and
anti-DNA antibodies.[6]Histopathologic specimens

Type of involvement

Treatment of symptomatic forms

Asymptomatic
Thickened pericardium
Small pericardial effusion
Symptomatic
Acute pericarditis

(Fibrinous or exudative: pericardial effusion /
cardiac tamponade)

Rare forms
Constrictive pericarditis

Drug induced pericarditis

Medical
Nsaid
Prednisone 40-60 mg/day
High doses corticosteroids
(Intravenous) in life threatening

Large effusions

Surgical
Pericardiocentesis
Pleuro-pericardial windows

+ Sle specific therapy

Table I. Pericardial involvement in systemic lupus erythematosus

in active SLE.[3][4][5] The types of involvements are
presented in Table 1.

Clinical presentations consist in anterior chest
pain, aggravated in decubitus and ameliorated
while sitting, accompanied by pericardial friction
rub on auscultation. The electrocardiogram (ECG)
may reveal diffuse ST segment elevation in all the
leads except aVR, sinus tachycardia and occasionally
supraventricular arrhythmias (atrial fibrillation or

reveal inflammatory infiltrates (perivascular and
intravascular) in the pericardium together with
fibrinous changes, vascular proliferation and fibrosis.
[6] Treatment. Patients with acute pericarditis may
benefit from nonsteroidal anti-inflammatory drugs
(NSAID) if they do not have renal failure.[4] When
symptoms are moderate to severe, corticosteroids
provide benefits. Initial doses of 40-60 mg Prednisone
need to be decreased slowly to prevent rebound

Type of involvement

Treatment of Symptomatic forms

Endocarditis and valvular abnormalities
Valve thickening
Libman-Sacks endocarditis
Regurgitation (Mitral and Aortic)
Infective endocarditis

Rare involvement
Valve stenosis due to vegetation
Aortitis and aortic regurgitation
Aortic dissection

Recurrence of involvement on valve prosthesis

Myocardial involvement
Subclinical involvement
Myocarditis (acute and chronic)
Lupus cardiomyopathy

Heart failure

SLE current treatment

+

No specific treatment for slight valvular
involvement

Valve replacement or reconstructions

Corticosteroids: uncertain

High doses of corticosteroids over a long
period of time

timmunosuppressive therapy

+iv gammaglobulin

Conventional heart failure therapy

Table II. Endocardial and myocardial involvement in systemic lupus erythematosus
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phenomenon. Large effusions that may become life
threatening need high doses of iv corticosteroids
and pericardiocentesis. Pleuro-pericardial windows
can be performed by the surgeon for recurrent large
effusions.[4][5][6]

Valvular abnormalities and Endocarditis in SLE.
Valvular abnormalities are independent on the disease
activity.[3][6] They are better detected by transthoracic

involvement is complex and consists in chronic
immune tissue aggression and ischemia due to coronary
vasculitis. Hypertension due to renal involvement and
valvular heart disease may also contribute. Subclinical
involvement was reported from 50% (necroptic) to 64%
(SPECT) in SLE patients.[6] Lupus cardiomyopathy
is rare and the diagnosis is made by exclusion of
other causes. Myocarditis was reported in 10% of the

Tachyarrhythmias
Unexplained sinus tachycardia
Any Tachyarrhythmia
Decreased heart rate variability

Autonomic system dysfunction

Conduction system disturbances
Atrio-ventricular heart bloc I, II, III

Pulmonary hypertension

Antiphospholipid antibody syndrome
Valvular involvement
Intracardiac thrombosis
Thromboembolic coronary disease

Cerebrovascular thromboembolism

SLE current treatment

High doses corticosteroids
Temporary cardiostimulation
Permanent pacemaker

SLE current treatment
Specific therapy with caution
SLE current treatment

Long term oral anticoagulation except pregnancy

Aspirin, low molecular heparin in pregnancy

Table III. Other involvement in systemic lupus erythematosus

(TTE) and transesophageal (TEE) echocardiography
in almost 50% of SLE patients. Valvular abnormalities
(Table 2) consist in reduced mobility and valve
thickening (50%), vegetation (43%) that determine
often valve regurgitation (25%) and occasionally
valve stenosis (4%). [7] Noninfective vegetations
(Libman-Sacks endocarditis) are generally located on
the atrial side of the mitral valve and on the arterial
side of the aortic valve. The role of antiphospholipid
antibody in their pathogenesis remains a matter
of discussion, although they are present in 50% of
the patients.[3] Clinical expression of endocardial
involvement is generally absent. Specific murmurs
may appear when valvular abnormalities become
hemodynamically significant. ECG and chest X-ray
may have signs of cardiomegaly with longstanding
valve dysfunction. TEE is superior in identifying small
vegetation while routine transthoracic examination
is recommended as screening method for evaluation
of SLE patients’ endocardium.[8] TTE endocardial
changes seem to be related to MRI detected cerebral
infarcts.[9] Treatment. There is no specific treatment
for valvular involvement unless they need valvular
replacement or reconstructions. This surgical
procedure has a double mortality rate in SLE patients.
[10] There are controversies regarding the benefits of
corticosteroidsbenefit in SLE valvular involvement.[5]
An important problem consists in the recurrence of
SLE lesions on the valve prosthesis and occurrence
of prosthetic thrombosis.[4]

Myocardial involvement. The etiology of myocardial

SLE patients, generally detected when SLE is active.
Myocarditis can be acute or chronic and is associated
commonly with pericarditis.[5] Chest pain, fatigue and
occasionally dyspnea determine the clinical suspicion.
Cardiomegaly, regurgitation murmurs and gallop
sounds are found in myocarditis together with sinus
tachycardia, arrhythmias and conduction disturbances
on ECG. Myocardial markers are rarely detected but
when present the differential diagnosis with skeletal
muscle involvement is difficult even in the presence
of elevated troponins.[4][5] Echocardiography,
scintigraphy and SPECT are useful in the detection
of ventricular dysfunction and abnormal perfusion.
Endomyocardial biopsy may be nonspecific. It is
invasive and prone to side effects.[4][5] The prognosis
of myocardial involvement without treatment is poor,
while therapy provides benefits in 80% of the patients.
[6] Treatment of SLE myocarditis consists in high
doses of corticosteroids over long periods of time,
sometimes associated with immunosuppressive therapy
and iv gammaglobulin.[5][6]

Conduction System Disease and Cardiac autonomic
dysfunction in SLE Tachyarrhythmias and conduction
system disturbances (Table 3) are frequently associated
with pericarditis and myocarditis. The conduction
system may be replaced by fibrous tissue after the
aggression of the conduction system resulted from local
inflammatory processes and small-vessel vasculitis.[5]
Atrioventricular conduction blocks of varying degrees
are associated with specific antibodies (anti-Ro, anti-
U1RNP).[6] Congenital heart block is expected in
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newborns to mothers with SLE due to transmission
of maternal anti-Ro and anti-La antibodies. It is
practically irreversible. Unexplained sinus tachycardia
can occur in active SLE with or without myocardial
involvement or ventricular dysfunction. It appears also
in patients with antiphospholipid antibody syndrome
(APLA) with occult in situ pulmonary thrombosis.[4]
Abnormal heart rate variability is seen in SLE patients
due to occult myocarditis or to autonomic dysfunction
in the absence of myocarditis.[4][6] Tachyarrhythmias
and conduction system disturbances can be clinically
asymptomatic (only on ECG) or symptomatic
with palpitation, dizziness or syncope. Treatment.
Unexplained sinus tachycardia resolves usually with
the treatment of SLE. In acute symptomatic heart
block, temporary cardiostimulation and high doses
of corticosteroids are needed. Systematic screening
in early pregnancy to detect fetal conduction system
abnormalities is recommended. Dexamethasone and
plasma exchange may be helpful to reverse the fetal
myocarditis and are recommended based on expert
consensus opinion, even if the evidence supporting
this approach is lacking. If total AV block occurs after
the birth a permanent pacemaker is almost always
necessary.[4][5]

Coronary artery disease and other vascular
involvement. Coronary arteries stenosis and occlusions
can be determined by accelerated atherosclerosis,
coronary vasculitis, noninfective vegetation embolism
or in situ. There is an estimated 50-fold higher
incidence of coronary atherosclerotic disease (CAD)
complicated with myocardial infarction in SLE young
women as compared with control groups.[4][5][11]

Acute coronary vasculitis related to active SLE is
due to immune complex deposition in the vessel wall
and is rarely associated with acute coronary events.[6]
Chest pain and ECG ST-T changes can be detected.
Differential diagnosis with atherosclerotic etiology
is based on sequential coronary angiography which
reveals dynamic luminal stenosis in vasculitis.[4]

Rare vascular involvements are aortitis, in situ
thrombosis and embolism from noninfective vegetation.
Aortitis may complicate with aortic dissection and in
situ thrombosis.[6]

Accelerated atherosclerosis (AA) is the hallmark of
SLE vascular involvement. Due to this involvement,
SLE is considered now a nontraditional risk factor
of atherosclerosis (ATS). AA can be subclinical or
clinical, with high prevalence of carotid plaque or
coronary artery calcification that become symptomatic
as coronary artery disease, cerebrovascular diseases
and peripheral vascular diseases. The AA prevalence is
high (25-40%)[3]. AA represents an important cause of
mortality and morbidity in young women with SLE.[5]

Subclinical atherosclerosis prevalence was reported
as 30-40% in SLE.[6] It is determined by the
association between SLE and traditional risk factors
(an atherogenic lipid profile, hypertension). SLE is an
independent risk predictor for CAD. The advanced
age at SLE diagnosis, a long disease duration and
the cumulative dose of corticosteroids contribute to
ATS.[6]The common expression of subclinical ATS is
endothelial dysfunction, increased arterial stiffness,
increased intima-media thickness and carotid plaques.

Coronary atherosclerotic disease has a multifactorial

pathogenesis in SLE. Traditional risk factors are
present almost always. They did not explain the
accelerate pattern. [2][6] Lots of factors, such
as active inflammation, premature menopause,
hypercoagulability, vasospasm may drive atherosclerosis.
[2] The inflammatory hypothesis is supported by the
fact that the severity of coronary calcium scores
was associated with markers of inflammation in
clinical research.[6] Clinical findings appear in
6-10% of the patients and consists in chest pain with
different patterns depending on the disease form
(stable and unstable angina, myocardial infarction)
or their complication: heart failure or sudden death.
[6] Diagnosis is made with rest and stress ECG
test, phyechocardiography, perfusion scanning, and
coronary angiography. The latert reveal fixed defects
when atherosclerosis is the culprit finding. Except
angiography none of the above diagnostic test can make
the difference between vasculitis and atherosclerosis.
[10] Cardiac CT can be used to establish the calcium
score. Treatment addresses first SLE and seconds the
cardiovascular involvement. The treatment of coronary
vasculitis consists in high doses of corticosteroids [4]
associated sometimes with cyclophosphamide [5]. In
myocardial infarction of atherosclerotic origin without
coronary vasculitis, corticosteroids should be used with
caution because some reports emphasize the risk of
cardiac rupture.[10]The treatment of atherosclerosis
complication did not differ from guidelines for general
population. Ischemic heart disease benefits from the
strict control of concomitant traditional risk factors
at the same time with specific treatment.[10] Statins
and angiotensin converting enzyme inhibitors may
provide supplementary benefits due to their complex
mechanism of action.

Interventional or surgical coronary revascularization
may be necessary. Nonpregnant patients with APLA
and with thrombotic complications have chronic oral
anticoagulation indications. This can be impaired when
thrombocytopenia is associated.[4]

Pulmonary arterial hypertension (PAH) is a rare
complication of SLE characterized by a normal
pulmonary capillary wedge pressure and elevated
pulmonary capillary resistance. Signs and symptoms do
not differ from other causes of PAH and the diagnosis
is established based on right heart catheterization.
In SLE patients PAH occurs more commonly in
association with other conditions such as scleroderma,
Raynaud’s phenomenon or mixed connective tissue
disease. The prognosis of PAH is poor, with at most 1
year chances of survival even with modern therapy.

SLE treatment consists in glucocorticoids or
hydroxychloroquine titrated in doses thatprovide
disease control. Non-steroid anti-inflammatory
drugs (NSAIDs) should be used with caution due
to their increased risk of major coronary events and
due to side effects on the renal function. In severe
cases that are refractory to the first two mentioned
therapies, immunosuppressive agents such as
azathioprine, mycophenolatemofetil and methotrexate
can be used in the treatment of SLE.[12] Major organ
involvementnecessitate needs the addition of specific
treatment as in the general general population.

Prognosis of SLE patients is generally good when
it is early recognized and treated.
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Survival rate is about 90% at 5 years and 85% at10
years. In the first years of evolution mortality can
occur due to SLE itself, but in the late years, acquired
comorbidities such as coronary artery disease, chronic
kidney diseases and cancers influence prognosis.[2]

Conclusions

Cardiovascular involvement in SLE patients may
be the consequence of underlying rheumatic disease
and its treatment. Corticosteroids are still used in
high doses in life threatening SLE cardiovascular
involvement, even if there are no evidence-based data.
Corticosteroids have also a well-known proatherogenic
effects, but by decreasing the inflammatory process
it is possible that they may reduce the cardiovascular
complications as in rheumatoid arthritis.[4] Until larger
clinical trial become available, aggressive control of
traditional risk factors and SLE treatment according
to EULAR guidelines are reasonable objectives.
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