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Background. The aim of this study was to evaluate the incidence of morphologic and functional
cardiac abnormalities in patients with systemic lupus erythematosus and correlate the data with an-
tiphospholipid antibody (aPL) levels.

Methods. Ninety-one patients with systemic lupus erythematosus were enrolled and divided into
two groups according to the presence (Group 1, n = 45) or absence of aPL (Group 2, n = 46). All
patients underwent standard two-dimensional and Doppler echocardiographic examination. aPL were
detected by a standardized and validated ELISA test. Five patients with regional ventricular dysfunction
also underwent coronary angiography. The c2 test was used for the statistical analysis of the data.
For smaller groups of samples the Fisher’s exact test was employed.

Results. Pericardial effusion was detected in 19 patients without any statistical difference between
the two groups. A valvular involvement was present in 39 patients: a moderate-severe degree was more
frequent in Group 1 (p = 0.02). Regional wall motion abnormalities were observed in 8 patients: on-
ly 1 in Group 2 and 7 in Group 1 (p = 0.03). Coronary angiography showed normal arteries in all
patients of Group 1.

Conclusions. aPL play a role in the pathogenesis of the severity of valvular lesions as well as in

regional myocardial dysfunction, suggesting a small vessel disease.

(Ital Heart J2000; 1 (7): 487-492)

Introduction

The cardiovascular system isfrequently
involved in systemic lupus erythematosus
(SLE) and represents an important factor in
determining prognosis and outcome. The
endocardium, myocardium, pericardium and
coronary vessalsareinvolved with ahighin-
cidence, asdescribed in clinical and necrop-
sy studiest-4.

The presence of antiphospholipid anti-
bodies (aPL) is often associated with asyn-
drome characterized by arterial and/or ve-
nous thrombosis, recurrent abortion, and
thrombocytopeniase.

This syndrome is often associated with
SLE but may also appear as “primary”
syndrome. Many studies have investigated
the relationship between the presence of
aPL and cardiac abnormalities: the major-
ity of authors have supported this associ-
ation?-12,
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The aim of this study was to describe
our experience concerning the incidence and
spectrum of morphologic and functional car-
diac abnormdlitiesin SLE patients by means
of echocardiographic examination and cor-
relate the datawith the presence or absence
of aPL.

Methods

Study population. In this study we con-
sidered prospectively al in- aswell as out-
patients, fulfilling the revised criteria of the
American College of Rheumatology for def-
inite SLE diagnosist3 (formerly, the Amer-
ican Rheumatism Association), referred to
the echocardiographic laboratory between
January 1994 and December 1998.

The study group (Group 1) consisted of
45 patients selected on the basis of positiv-
ity for aPL: they were further divided into
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two subgroups according to the antibody levels: Group
1A (high aPL levels, n = 20) and Group 1B (low aPL
levels, n = 25).

Another 46 SLE patients (free from aPL) were en-
rolled as controls (Group 2): no significant differences
were found between these two groups regarding age, sex,
blood pressure values, organ involvement, or disease ac-
tivity assessed by the Systemic Lupus Activity Meas-
urel4, The main signs, symptoms and laboratory dataare
summarized in table .

In addition, ahistory of thrombosis and/or recurrent
fetal loss was present in 23 aPL patients (15 in Group
1A and 8 in Group 1B).

Overall, therewere 77 female and 14 male patients,
aged 14-60 years (mean 35.2 years), and mean disease
duration was 4.5 years (range 2 months-20 years).

These 91 patients were selected from alarger pop-
ulation (n = 109): those aged > 60 years or patients
who had a history suggestive of heart disease (such as
suspected ischemic or rheumatic heart disease) prior to
the development of the clinical manifestation of SLE
were excluded from the study.

Echocardiographic examination was performed inthe
same period (with arange of 2-5 days apart) asthe aPL
test in hospitalized patients and even on the same day
as ambulatory/day-hospital patients. All 91 patients
werevisited and examined at least twice with aminimum
of 3 months apart.

Eight patients with echocardiographically detected
wall motion abnormalities were required to undergo a
coronary angiography, according to the standard Judkins
technique, after informed consent. Theinvasive examina-
tion was accepted by 5 patients and refused by the other 3.

Detection of antiphospholipid antibodies. aPL were
detected by astandardized and validated ELISA test as
described by Loizou et al.15 with some modifications.
Serum levels of aPL were calculated and expressed as
GPL or MPL for 1gG and IgM aPL, respectively.

Table I. Clinical and laboratory dataof patientswith systemic lu-
pus erythematosus.

aPL positive (%)  aPL negative (%)

SLAM* 15.2 (range 3-28)  12.7 (range 6-26)
Malar rash 26 (57.7) 21 (45.6)
Discoid rash 5(11.1) 7(15.2)
Photosensitivity 20 (44.4) 19 (41.3)
Oral ulcers 16 (35.5) 9(19.5)
Arthritis 31(68.8) 27 (58.7)
Renal disorders 29 (64.4) 26 (56.5)
Neurologic disorders 8(17.7) 5(10.8)
Serositis 22 (48.8) 23 (50)
Hematologic disorders 27 (60) 20 (43.4)
Immunologic disorders 35 (77.7) 31 (67.4)
Antinuclear antibodies 44 (97.7) 45 (97.8)

aPL = antiphospholipid antibodies. * systemic disease activity as-
sessed by the Systemic Lupus Activity Measure.

Normal values were determined by evaluating sera
from 40 healthy subjects, free from any pathologic con-
dition.

The cut-off of anorma valuesfor our |aboratory was
6.33 for GPL and 6.21 for MPL. According to Harris
standardsté-19 high levels of aPL are considered values
of more than 8 times the cut-off; thus for our laborato-
ry data, 8 times the cut-off of GPL equals 50.64, while
MPL eguals 49.68. For this reason we rounded off the
Unitsfor both GPL and MPL to 50 and arbitrarily iden-
tified those not exceeding 50 Units for both GPL and
MPL aslow level patients we considered those exceed-
ing 50 Units as high level patients of at least one of the
two above mentioned isotypes.

Echocardiographic examination. All 91 patients un-
derwent an echocardiographic examination: 75 accord-
ing to standard techniques, while 16 performed trans-
esophageal echocardiography because of an inadequate
transthoracic approach.

Cardiac abnormalitieswere considered: valvular re-
gurgitation and/or stenosis (associated or not with Lib-
man-Sacks vegetations), pericardial effusion, and re-
giona myocardial wall dysfunction.

Mitral regurgitation was defined as meeting the fol-
lowing criteriaz: length of mosaic color jet > 1 cm, col-
or jet identified in at least two planes, and persistence of
systalic turbolence during systole. We did not consider
trivial regurgitation that is possible to observe at color
Doppler asoin heathy subjects and we adopted a semi-
guantitative assessment of valvular regurgitation, ac-
cording to echocardiographic criteria, to distinguish
mild from moderate-severe regurgitation: in particular,
asmild regurgitation we identified aretrograde turbolence
without enlargement of cardiac chambers.

We also evaluated myocardia hypertrophy presum-
ably as a consequence of elevated blood pressure, due
to renal involvement.

To evaluate wdl motion, the left ventricle was divided
into 11 segments: basal and mid portion of anterior, lat-
eral, septal, posterior and inferior walls and finally apex.
Regional wall motion abnormality was defined as con-
tractility impairment of at least one ventricular segment,
detected with the help of a computer-assisted continu-
ous loop imaging of asingle cardiac cycle. Contractili-
ty was eval uated independently by two experienced ob-
servers. inthe case of disagreement, thefinal result was
adjudicated by a subsequent joint review.

The c2 test was used for the statistical analysis of da-
ta. For smaller groups of samplesthe Fisher’s exact test
was employed.

Results

Echocardiographic findings. Systemic lupus erythe-
matosus population. Overall, 26 patients were com-
pletely free from echocardiographic abnormalities and
12 showed aspecific dterations. We did not include mi-
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nor valvular lesions apparently related to other conditions Inall patientsthe overall left ventricular function was
such as mitral prolapse relatively frequent in females’, preserved with a cal culated gjection fraction exceeding
valve thickening which is not arare finding at echocar- 55%.

diography even in the normal population and also affected Left ventricular hypertrophy secondary to high blood
by aninterobserver variability, and, finally, annular cal- pressure, was present in 14 patients. All theseresultsare
cification which is associated with aging. summarized in tablell.

Cardiac alterations, likely associated with underlying Regional wall motion dysfunction was present in 8
disease, were detected in 53 patients (13 of these showed patients (Table I11), in 5 as single, while in 3 as multi-
more than one lesion). ple segmental hypokinesis: the anterior wall was in-

Valvular disease was present in 39 cases: in the great volved in 4 cases, the septal in 4 cases, the apex in 2 and
majority the mitral valve wasinvolved (in 18 asisolat- theinferior wall in 1 patient. Regiona akinesis or dys-

ed mitral regurgitation and in 4 as mixed disease); mass- kinesis was never observed.

es or vegetations suggesting Libman-Sacks atypical en-

docarditis were observed in 9 cases. Antiphospholipid antibodies. When we correlated the in-
Aortic valve disease was detected in 12 patients (10 cidence of endocardia involvement with the presence of

of whom asisolated aortic regurgitation), tricuspid in 4 aPL, wefound that valvular heart disease was present in

and pulmonary in only 1 case. 22 patients (48.8%) of Group 1 (14 of whom with high
These lesions were classified as “mild” in 25 cases aPL levels and 8 with low levels) and in 17 patients

and “moderate”’ in 13 patients. Severe lesion was detected (36.9%) of Group 2 (p=NS).

in only 1 female patient, aged 54; the aorta was tricus- However, while“mild” degreevalvular disease was
pid and there was no history of rheumatic disease or heart equally distributed between the two groups (p = NS), a
murmur prior to the diagnosis of SLE. The overall clin- moderate degree was present in 10 patients of Group 1

ical condition was progressive and valvular incompetence (9 of whom of Group 1A) and in 3 of Group 2. In addi-
worsened in ashort timeleading to severe regurgitation tion the only patient with severe aortic disease (who re-

which required surgery. quired valvular replacement) aso belonged to Group 1A,
Pericardid effusion was detected in 19 patients, 11 of asshownintable !l (p = 0.02).
whom of mild degree and 7 of moderate degree. In on- Pericardia effusion wasevident in 8 patients (17.7%)

ly 1 caseasevere effuson, with the feature of cardiac tam- of Group 1 and in 11 patients (23.9%) of Group 2. This
ponade during follow-up, required an acute pericardia difference did not reach any statistical significance. Fi-
paracentesis and early immunosuppressive treatment. nally, left ventricular hypertrophy was present in 6 pa-

Table I1. Prevalence of antiphospholipid antibodies (aPL) in systemic lupus erythematosus patients with echocardiographic abnormalities.

Echocardiographic findings No. patients aPL positive aPL p
negative
Tota Highlevels Low levels
Pericardia disease 19 8 4 4 1 NS
Valvular involvement 39 22 14* 8 17 NS (< 0.05)**
Left ventricular dysfunction (segmental) 8 7 4 3 1 <0.05
Left ventricular hypertrophy 14 6 4 2 8 NS

* Libman-Sacks and/or stenosis and/or regurgitation; ** correlation between high aPL level positive patients and aPL negative patients.

Table III. Clinica features of 8 systemic lupus erythematosus patients with echocardiographically detectable regional wall dysfunction.

Patient Age Sex aPL Smoke Hypertension Hyperlipemia Diabetes Renal failure Wall kinesis abnormalities Coronary angiography

(vears) group
1 44 F 2 No Yes Yes No Yes  Midanterior, apex, mid septal 1 vessel disease
2 32 F 1A Yes No No No No Basal anterior Normal
3 35 F 1B No No No No No Mid inferior Not performed
4 41 F 1B No Yes No No No Apex Not performed
5 46 F 1A No No No No No Mid septal Normal
6 33 M 1A Yes Yes No No No Mid anterior, mid septal Normal
7 28 F 1A No No Yes No No Basal and mid anterior Not performed
8 25 F 1B No No No No No Mid septal Normal

aPL = antiphospholipid antibodies.
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tients of Group 1 and in 8 patients of Group 2 (p =
NS).

Regional wall motion abnormalities were present
in 7 patients of Group 1 (4 with high and 3 with low aPL
levels) and only 1 of Group 2 (p = 0.03). It is notewor-
thy to underline that those patients of Group 1 werefree
from history and heart-related symptoms aswell asrel-
evant risk factors.

All these 8 patients showed perfusion abnormalities
of variable degree at technetium-99 sestamibi SPECT.

Coronary angiography. Four Group 1 patients, who had
shown regiond hypokinesis, underwent cardiac catheter-
ization and coronary angiography which demonstrated
normal epicardial vessels. On the other hand, the coro-
nary angiogram of the only patient in Group 2, with re-
nal failure, hypertension and hyperlipidemia, showed a
mild stenosis of theleft main and a subocclusion of the
first diagonal branch.

Discussion

Thegoal of thisstudy wasto evaluate theincidence
of pericardial, valvular, and myocardial lesions, de-
tected by echocardiography, in patients with SLE, and
the possible relationship with increased aPL levels.

Pericardial effusion was detected in 20.8% of SLE
patients, particularly in those with an active disease; how-
ever, pericardia tamponade was present only in 1 patient,
and congtrictive pericarditis has not been observed sofar.
Thus our data suggest that aPL do not appear to play a
specific role in pericardial involvement, since no dif-
ference was found between the two groups.

Valvular heart disease was commonly detected in
both groups of SLE patients and the incidence of en-
docardial disease appears to be higher in patients with
associated aPL, athough this difference does not always
reach statistical significance.

We must also consider that patients with high aPL
levels showed not only a higher incidence of valvular
disease in comparison to those with low levels but,
moreover, in patients of Group 1A the degree of valvu-
lar lesion was definitively more important if compared
not only to Group 2, but also to Group 1B: only 1 pa
tient underwent valvular replacement and showed high
levels of autoantibodies. These data suggest thet aPL play
some role in the pathogenesis of the severity of valvu-
lar lesions. Thereforeisnot surprising that, in our series
of SLE patients, a severe degree of damage occurred
mostly in those with ahigher titer of aPL. In patientswith
SLE, awide spectrum of pathogenetic mechanismsun-
derlying valve dysfunction should also be considered:
they include acute valvular endothelium inflammation,
necrotizing vasculitiswith infiltration of vavular tissue,
and/or nodular and mass calcification (possibly result-
ing from earlier episodes) and finally valvular fibrosis
following corticosteroid therapy?1-25,
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While previous studies regarding the relationship
between the presence of aPL and valvular lesion have
reported conflicting results, more recently there has
been a consensus regarding this association5.26. When
present in patientswith SLE, aPL may increase the fre-
quence and severity of the valvular damage through
endothelial injury, activation of clotting factor, platelet
deposition and thrombus formation.

Therefore aPL may be regarded as a heterogeneous
group, including lupus anticoagulant, anticardiolipin
antibodies, those directed againgt other phospholipids and
findly those directed towards plasma protein such as B2-
glicoprotein and prothrombin??. Thus, the differencein
incidence and in the degree of valve lesions between pa-
tients with alow and high aPL titer may be explained
by thefact that aPL act as afurther aggressive antibody
towards the endocardial surface, increasing the damage
produced by SLE itself, as suggested by Viannaet al 2.

Another interesting finding, in this study, is the in-
cidence of wall motion abnormalitiesin patientswith aPL
suggesting arelation between the presence of aPL and
regional ventricular dysfunction.

Even if coronary angiography was performed in a
limited number of patients, in none of these SLE patients
of Group 1 was any obstructive lesion of major epicar-
dial vessels detected; thus a small-vessel disease sup-
ported by microvascular thrombosis might be considered
in the pathogenesis of ventricular wall abnormalities.

This hypothesis appearsto be supported by the per-
fusion alteration, as documented by MIBI myocardial
SPECT, described in detail in a previous study?s.

As reported by Asherson2® in 1992, in necropsy
studies of patientswho died because of the so-called “ cat-
astrophic syndrome”, microinfarts were found sup-
ported by small intramyocardial artery diseases due to
occlusive thrombi without evidence of vasculitis.

Conversely, the coronary artery disease document-
ed only in 1 Group 2 patient was clearly dueto “accel-
erated atherosclerosis’ in the arteries damaged not on-
ly by vasculitis but also by concomitant hyperlipidemia
and hypertension, possibly secondary to renal involve-
ment and long-term steroid treatment. More recently this
finding has been related to the presence of antibodiesto
oxidized LDL. Cross-reactivity between autoantibodies
against cardiolipin and with aPL, probably because of
their binding to oxidized phosphoalipids, has been shown
in patientswith SLE=0. In vitro studies have pointed out
that these antibodies to oxidized LDL may enhance
lipid accumulation into macrophages of atherosclerot-
ic plague vesselsleading to a progression of the diseasest.
Prospective studies have reported afrequent occurrence
and association of these antibodieswith arterial throm-
bosis in patients with SLE and antiphospholipid syn-
drome suggesting arole in the development of “accel-
erated atherosclerosis’ 2.

The possible diagnosis of myocarditis as a cause of
wall motion abnormalities has been considered but we
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believe that in these cases echocardiography usually
shows aleft ventricular dysfunction and involvement of
at least a whole ventricular wall33; in other cases of
myocarditis it is possible to observe a hon-homoge-
neous distribution of contractility impairment with some
areas of hypokinesis, or akinesis/dyskinesis alternated
to normally functioning segments. Patients enrolled in
this study, showed no globa ventricular dysfunction
and only regional hypokinesis was detected. The num-
ber of regional segments shows a trend of correlation
with aPL titer, asshownintablelll, and the severity of
vavular abnormalitiesis significantly correlated with the
presence and titer of aPL. Unfortunately, the limited
number of patients enrolled did not allow usto draw any
definitive conclusion which should be confirmed by
larger studies, with adequate statistical power.

Study limitations. First of all, we determined aPL us-
ing the cardiolipin as coated antigen (EL1SA). Other au-
thors suggest that aPL are directed against phospholipid-
protein complexes, as part of a broader family of au-
toantibodies with immunologic specificity for various
phospholipid binding plasma proteins involved in he-
mostatic reactions3. Thus with the ELISA test, cur-
rently used in clinical practice, we were not able to de-
tect all these heterogeneous autoantibodies.

Finally, we must underline that the echocardio-
graphic study was performed by the standard rest ex-
amination which cannot detect the real incidence of ki-
netic abnormalities, which are more evident during ex-
ercise. Itislikewiseto predict that if echocardiograph-
ic test could be done under stress condition, the number
of patients with wall motion abnormalities would in-
crease, mostly in the aPL group.

In conclusion, aPL arefrequently present in patients
with SLE: there is evidence that the presence of aPL,
when associated with the typical clinical syndrome, is
correlated with aworse prognosisin patientswith SLE
if compared to patients without aPL35.

Thus, even though aPL cannot be considered atyp-
ical marker of the disease, if present, they may be con-
sidered a criterium of the severity of the disease, par-
ticularly for long-term prognosis.
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