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Results: Among the echocardiographic findings, 64.3% had valvular disease, 63% had peri-
cardial involvement, 25.5% systolic function compromise, 27.5% some degree of diastolic
dysfunction, 13% ventricular hypertrophy, 46% left atrial enlargement, 87% right ventricular
systolic dysfunction, 24.5% some probability of pulmonary hypertension, 3% non-infectious
vegetations. The presence of lupus activity was associated with a higher percentage of
abnormal echocardiographic findings. There was no significant relationship between dis-
ease duration and cardiac abnormalities, anti-DNA and positive antiphospholipid antibodies
were more frequently observed in the cardiac involvement group.
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Conclusion: We consider that echocardiography should be part of the routine evaluation
in patients with lupus. Right ventricular systolic dysfunction, pericardial involvement and

non-significant valvular disease were the most frequently reported abnormalities.
© 2022 Asociacién Colombiana de Reumatologia. Published by Elsevier Espaiia, S.L.U. All
rights are reserved, including those for text and data mining, Al training, and similar
technologies.
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Hallazgos ecocardiograficos en pacientes con lupus eritematoso
sistémico: anadlisis retrospectivo en un centro de referencia terciaria

RESUMEN

Introduccién: El ecocardiograma transtoracico es una herramienta no invasiva util en la
valoracién del compromiso cardiaco en los pacientes con lupus eritematoso sistémico (LES).
Objetivo: Nos propusimos investigar las principales alteraciones ecocardiogréaficas en
pacientes con este diagnéstico y describir la relacién entre varios factores de la enfermedad
y los hallazgos ecocardiograficos.
Materiales y métodos: Realizamos una revision retrospectiva de pacientes con diagnéstico
de LES entre los afnos 2016 y 2020 en un centro de referencia. Se incluyeron 98 pacientes,
de los cuales el 87% fueron mujeres, la media de edad para toda la poblacién fue de 35anos
(RIQ 27,0-49,7), el 40% tenia diagndstico reciente, el 55% diagndstico previo o nuevo de
hipertensién arterial, en tanto que el 37% usaba esteroides al ingreso.
Resultados: Entre los hallazgos ecocardiogréaficos se encontré un 64,3% con enfermedad
valvular, el 63% presentaba afeccién pericardica, el 25,5% tenia compromiso de la funcién
sistélica, el 27,5% mostraba algin grado de disfuncién diastélica, el 13% experimentaba
hipertrofia ventricular, el 46% acusaba crecimiento de la auricula izquierda, el 87% sufria una
disfuncién sistélica del ventriculo derecho, el 24,5% tenia alguna probabilidad de hiperten-
sién pulmonar, y el 3% presentaba vegetaciones no infecciosas. La presencia de actividad
ltpica se asocié con mayor porcentaje de hallazgos ecocardiograficos anormales. No hubo
una relacién significativa entre la duracién de la enfermedad y las anomalias cardiacas, se
observé con mayor frecuencia anti-DNA y anticuerpos antifosfolipidos positivos en el grupo
de afectacién cardiaca.
Conclusién: Consideramos que la ecocardiografia debe hacer parte de la evaluacién rutinaria
en los pacientes con lupus. La disfuncién sistélica del ventriculo derecho, el compromiso
pericardico y la enfermedad valvular no significativa fueron las anormalidades reportadas
con mayor frecuencia.
© 2022 Asociacién Colombiana de Reumatologia. Publicado por Elsevier Espaiia, S.L.U.
All rights are reserved, including those for text y data mining, Al training, y similar
technologies.

diac manifestations occur in more than half of patients with

Introduction

SLE.* In contrast to the global epidemiology, in Latin Amer-
ica the prevalence of primary involvement of the heart is

Systemic lupus erythematosus (SLE) is a heterogeneous
autoimmune disease characterized by an intermittent course
of relapses and remissions." It mainly affects women of child-
bearing age and usually presents a more aggressive phenotype
in the male population and in ethnic groups such as African
Americans, Hispanics and Asians. It is a consequence of the
interaction of genes and environmental factors that lead to
the loss of immune tolerance of antibodies to self-antigens,
mainly nucleic acids. Damage to multiple tissues such as skin,
muscle, joints, kidney, heart, central nervous system and lung
is due to the deposition of immune complexes or antibodies
that lead to an increase in morbidity and mortality.”

The affection of the heart was described for the first time
by Libman and Sacks in 1920, after finding valve and mural
lesions in autopsies.® According to historical descriptions, car-

lower (14%). Given that it can affect any anatomical region,
the clinical spectrum is broad, being valvular disease and
pericarditis the most frequent findings.” Among the cardiac
manifestations, patients with SLE also have a higher risk of
cardiovascular events (coronary heart disease, stroke, heart
failure and atrial fibrillation), which are the main cause of
death with a rate of 4.1 events per 1,000/patients/year,® the
disease being an independent factor with a relative risk of
1.98. Endothelial dysfunction is explained by accumulated
damage, chronic inflammation, development of traditional
risk factors (hypertension, diabetes) and the adverse effects of
immunosuppressants such as glucocorticoids.® The risk fac-
tors related to accelerated atherosclerosis in this population
are age, cigarette smoking, high levels of C-reactive protein,
and antiphospholipid antibodies.’
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The serious implications of cardiac involvement on the
prognosis of patients with SLE require a diligent approach
in the presence of suggestive findings, even, some authors
recommend screening of asymptomatic patients, especially
if they have positive antiphospholipid antibodies, since early
detection and initiation of specific interventions can have a
positive impact on outcomes. In this sense, echocardiography
continues to be the most widely used imaging modality. Its pri-
mary role in SLE includes the evaluation of valvular lesions,
insufficiency/stenosis, systolic/diastolic function, contractil-
ity abnormalities, and pericardial disease.’®

Mitral regurgitation, tricuspid regurgitation, thickening of
the mitral valve, pericardial effusion and pulmonary hyper-
tension are among the main echocardiographic findings. Some
publications suggest a correlation between the SLEDAI (Sys-
temic Lupus erythematosus Disease Activity Index) scale
and pericardial effusion (p = 0.001) and between the SLICC
(Systemic Lupus International Collaborating Clinics) damage
index and left ventricular (LV) diastolic dysfunction.'’ Taking
into account the knowledge gap regarding imaging findings
of cardiac disease in the Colombian population, the follow-
ing descriptive study about echocardiographic alterations in
patients with SLE is proposed.

Materials and methods

We conducted a retrospective cross-sectional study, with
the objective of describing echocardiographic changes using
transthoracic echocardiography, in patients over 15 years of
age with a confirmed diagnosis of SLE according to the clas-
sification criteria of the American College of Rheumatology.'?
These patients were evaluated in the hospital setting (emer-
gency, hospitalization and intensive care) in a tertiary referral
center in the city of Cali, during the period from January 1,
2016 to May 31, 2020. The medical records were reviewed
in detail and patients with SLE who had overlap with other
autoimmune diseases, such as rheumatoid arthritis, sclero-
derma, or mixed connective tissue disease were excluded.
Those with diagnoses of congenital heart disease, previously
known valvular disease or ischemic heart disease, pregnant
women and incomplete medical records were also excluded.

Patient demographics, including age, sex, and smoking
habit, were collected. The duration of the disease and the age
at the time of diagnosis were recorded. The disease activity
was assessed using the SLE Disease Activity Index-2K (SLEDAI-
2K).131% Severe lupus was defined as a severe manifestation
of SLE of at least one organ, or treatment with cyclophos-
phamide or rituximab (for any manifestation except arthritis)
at any time during the course of the disease. Mild disease was
defined as mild manifestations, absence of involvement of any
major organ, and maximal treatment with the following: oral
glucocorticoids (GC) <10 mg/day (prednisone equivalent) or
intramuscular GC or hydroxychloroquine (HCQ), at any time
during the course of the disease. Patients who could not be
included within these two definitions were classified as hav-
ing moderate disease. These definitions were taken according
to the glossary of the British Isles Lupus Assessment Group
(BILAG).'®> Echocardiographic reports were evaluated retro-
spectively.

Two-dimensional echocardiography was used to evaluate
the cardiac characteristics of all patients, the probability of
pulmonary arterial hypertension (PHT) was considered when
the pulmonary systolic arterial pressure was >35 mmHg, and
the result of the right atrial pressure was added to the tricuspid
regurgitation velocity (TRV), or the TRV was associated with
other findings suggestive of PHT.'® The ejection fraction (<53%)
was considered abnormal.” Data on LV diastolic'® and systolic
function, ejection fraction, disorders or abnormalities of local
or global myocardial contractility, pericardial effusion, heart
valve status, and size of the chambers were collected. The
reference values were established according to the cardiac
chamber quantification guidelines of the American Society of
Echocardiography (ASE)."”

The valvular disease was assessed according to the cri-
teria of the European guidelines available at the time of
the data analysis.’ Pericardial involvement was defined as
the case of those patients with distinctive signs and symp-
toms that can be grouped into specific “syndromes”. The
classic pericardial syndromes include pericarditis, pericardial
effusion, cardiac tamponade, and constrictive pericarditis.?®
Meanwhile, myocarditis was defined as 2 or more of the follow-
ing: elevated level of serum troponin according to the normal
values of the local laboratory; new or worsening changes on
echocardiography, including new wall motion abnormalities
and altered left ventricular ejection fraction (LVEF).?* Approval
from the institutional ethics committee for the study was
obtained.

The variables were collected in a pre-designed database
in Microsoft Excel, with data subjected to double checking
to minimize errors in their introduction. Statistical analy-
ses were performed using the statistical software Stata 14.
A description of the clinical and demographic characteris-
tics obtained in the medical history was carried out. The
qualitative variables are presented with percentages and the
quantitative variables with the mean and the standard devi-
ation or with the median and the interquartile range (IQR)
according to the distribution observed.

The quantitative variables were evaluated with the
Shapiro-Wilk test to determine if they followed a normal dis-
tribution. In the first instance, a descriptive statistical analysis
was performed; an a priori level of statistical significance of
a = 0.05 was established if any comparison between the study
variables is required.

Results

330 patients with a diagnosis of SLE, of which 235 had
a transthoracic echocardiogram, were admitted during the
study period. Once the inclusion and exclusion criteria were
applied, data from 98 patients were recorded for analysis (see
Fig. 1). Of the 98 patients, 87% were women, with a median
age of 35 years for the entire population (IQR: 27.0—49.7); 91%
(89) had active disease; 73.5% (72) experienced severe compro-
mise; 40% had recently received a diagnosis of SLE (less than
3 months), 35.7% between 3 months and 5 years; 37% received
steroids and 43% another immunomodulator (See Table 1). As
for the characteristics of the disease, during the index assess-
ment, the median of total leukocytes was 6,015 mm? (IQR:
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Patients with a diagnosis of SLE
admitted between January 01, 216
and May 31, 2020. n: 330

Not eligible:

y
Eligible
n: 235

n: 95, They didn't have an echocardiogram

Excluded: (total 137)
1. Incomplete medical records: n: 91

Total number of
patients recruited
n: 98

y

Total of patients
analyzed
n: 98

v

2. Pregnancy status: n: 9
3. History of ischemic cardiopathy: n: 29
4. History of congenital heart disease: n: 3
5. Primary rtheumatological overlap: n: 3
6. Valvular disease prior to diagnosis: n: 2

Fig. 1 - Patients algorithm. Source: own elaboration.

Table 1 - Demographic manifestations.

Not serious

Serious Total

Total of patients 26 (26.5%)

Women 21 (80.8%)
Men 5 (19.2%)
Age 47.0 (35.5-59.0)

Active disease 17 (65.3%)

Duration of the SLE, n (%)
Less than 3 months 6 (
3 months to 1 year 2 (
1 year to 5 years 5(19.2)
5 years to 10 years 5(
More than 10 years 8(

Ethnicity, n (%)

Afro-descendant 6(23.1)
Caucasian 2(7.7)
Indigenous 1(3.8)
Mestizo 10 (38.5)
Other 1(3.8)
No data 6 (23.1)
Use of steroids, n (%) 7 (26.9)
Immunomodulators, n (%) 13 (50)
Origin, n (%)
Rural 5(19.2)
Urban 21 (80.8)

72 (73.5%) 98 (100%)
64 (88.9%) 85 (86.7%)
8 (11.1%) 13 (13.3%)
32.0 (25.0—44.0) 35 (27.0-49.7)

89 (

72 (100%) 90.8%)
33 (45.8) 39 (39.8)
14 (19.4) 16 (16.3)
14 (19.4) 19 (19.4)
6 (8.3) 11 (11.2)
4(5.6) 12 (12.2)
18 (25) 24 (24.5)
1(1.4) 3(3.1)
1(1.4) 2(2)

17 (23.6) 27 (27.6)
4 (5.6) 5(5.1)
31 (43.1) 37 (37.8)
29 (40.3) 36 (36.7)
29 (40.3) 42 (42.9)
31 (43.1) 36 (36.7)
40 (55.6) 61 (62.2)

o 1ol n
Sourcerown eraooration:

4,475-9,555), hemoglobin: 9.6 mg/dl (SD 2.9), and the mean
platelet level was 24,7663.3 (3,000—679,000).

In relation to the immunological assessment, C3 hypocom-
plementemia was globally documented in 68.45% of cases, a
finding more frequent in severe cases (in 82% of these). The
level of C4 was found low in 53.1% of the total (65% in the group
of severe disease). 45% had positive anti-DNA, while 14% and
16% had a diagnosis of secondary Sjogren’s and antiphospho-
lipid syndrome, respectively (see Table 2). Among the main
echocardiographic findings, the size of the LV in diastole was

45 mm (IQR: 42.0—49.7), 13% had ventricular hypertrophy, 46%
left atrial enlargement, 25.5% compromise of the systolic func-
tion, and 16,3% contractility disorders, of which 50% were
generalized hypokinesia.

Some degree of diastolic dysfunction was reported in 27.5%,
while systolic dysfunction of the right ventricle (RV) was found
in 87% when it was evaluated only by TAPSE. 64.3% (63) had
valvular involvement, and of this group, 70% corresponded
to mild mitral regurgitation, 25% to some degree of tricus-
pid regurgitation and only 9% to more than mild aortic or
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Table 2 - Characteristics of the disease.

Non-severe

Severe Total p

Hemogram
Total leukocytes 5,720 (4,790-7,292)
Hemoglobin 10.3 (3.8)
Platelets 258,807.7 (71,000—606,000)
Low complement C3, n (%) 8(30.8)
Low complement C4, n (%) 5(19.2)
Positive anti-DNA, n (%) 26.9)

(

7 (
Sjogren’s syndrome, n (%) 4 (15.4)

Antiphospholipid syndrome, n (%) 2(

6,825 (4,378—10,648) 6,015 (4,475—9,555)

9.4 (2.6) 9.6 (2.9)

243,638.9 (37,000—631,000) 247,663.3 (3,000—679,000)

59 (81.9) 67 (68.4) 0.0001
47 (65.3) 52 (53,1) 0.0001
37 (51.4) 44 (44.9) =

10 (13.9) 14 (14.3) -

14 (19.4) 16 (16.3) =

< 1.1 g
ooturcerown eraboration:

In bold: Statistically significant.

mitral involvement. 24.5% showed some probability of pul-
monary hypertension, 4% with criteria for severe PHT; and
3% presented non-infectious vegetations. 63% had pericardial
involvement, of which 84% corresponded to mild pericardial
effusion. Of the total number of pericardial effusions, 77%
occurred in severe SLE and 23% in non-severe disease.

The criterion for pericarditis was met in only 2% of cases,
and the established criteria for myocarditis were met in 4%
(See Table 3). Of the patients who had compromised LV sys-
tolic function (25.5%), 80% had severe SLE. Active disease (91%)
was more likely to present cardiac involvement, a findinginde-
pendent of the duration of the SLE. Regarding the time with
the disease and the cardiac involvement, the same result was
obtained if the analysis was done according to the estab-
lished severity criteria, so that greater cardiac involvement
was found in those patients who were classified as severe SLE.

Discussion

The heart is frequently involved in SLE, therefore, cardiac
manifestations develop in most patients at some point during
the course of the disease.?? Historically, cardiac involvement
in SLE depends, in particular, on pericardial disease, usu-
ally due to asymptomatic effusion; on valvular disease, most
frequently mitral insufficiency without hemodynamic signif-
icance; on myocardial dysfunction and on coronary artery
disease.”® The frequency of appearance of echocardiographic
anomalies in this study tends to be similar to other previous
observations,’”?> being mitral and tricuspid valve involve-
ment the most frequent, with a higher predominance of mild
mitral and tricuspid insufficiency, with a low proportion of
moderate or severe valvular disease.

LV systolic dysfunction was found in 25.5% of cases, pos-
sibly related to a higher rate of patients with severe active
SLE and the in-hospital nature of the publication, 20% higher
compared to previous reports.'>?* One of our main findings
was a high percentage of RV systolic dysfunction assessed by
TAPSE (less than 17 mm), both in severe and non-severe SLE
(87.5% and 84.6%, respectively). RV systolic dysfunction has
shown adequate correlation with hemodynamic variables of
RV function and has been associated with a shorter 6 min walk
test, lower mixed venous oxygen saturation and higher level
of plasma N-terminal brain natriuretic peptide.”> Low TAPSE
has already been reported in patients with SLE compared to

healthy controls,?® which has put into evidence that patients
with SLE have a higher prevalence of subclinical RV systolic
dysfunction. It is known that pericardial involvement is the
most frequent cause of symptomatic heart disease and, in
turn, the most common echocardiographic finding in SLE. In
our study, 63.3% had pericardial involvement, mainly due to
pericardial effusion, which was less than in other publications
from our region (83%)° and much higher than what was previ-
ously reported in other geographical areas (11-54% of cases).?’
However, in these publications pericarditis is reported as the
main involvement. Both pericardial effusion and pericarditis,
like other types of serositis, occur more frequently when SLE
is severely active or when it is active in other organs. Our low
rate of pericarditis (higher proportion of mild pericardial effu-
sion) may be associated with underdiagnosis in the clinical
history records.

We reported that 24% of the population is Afro-descendant.
Previously, it has been demonstrated that non-white patients
have worse SLE-specific outcomes in the long term that
white patients?®; likewise, it has been reported that Afro-
descendants are younger at the time of admission for
cardiovascular disease than white individuals, which suggests
important disparities that could explain the echocardio-
graphic changes reported, although it seems like an obser-
vation to consider in future publications since it was not
included in the objectives and methodology of this publica-
tion.

There was no significant relationship between the dura-
tion of the disease and cardiac abnormalities, age was not
significantly associated with echocardiographic alterations,
and positive anti-DNA and antiphospholipid antibodies were
more frequently observed in the group with cardiac involve-
ment. The presence of lupus activity was associated with
a higher percentage of abnormal echocardiographic find-
ings. The reports for the association between disease activity
and cardiac involvement are contradictory. For Zaid and
Abudelnbi,?® only PHT and myocarditis were correlated with
the lupus disease activity, which did not happen with valvular,
pericardial or coronary artery diseases.

The main limitations of this publication lie in its retrospec-
tive nature, the lack of a control group and the underreporting
derived from the clinical history reports. It should also be
mentioned that data on traditional risk factors and their asso-
ciation with cardiac alterations were not analyzed, mainly
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Table 3 - Echocardiographic findings.

Non serious (n = 26)

Serious (n = 72) Total (n = 98)

Size of the left ventricle diastolic
diameter, median (IQR)

Left ventricular hypertrophy, n (%) 5(19.2)

Left atrial dilation, n (%) 13 (50.0)

Reduced LVEF less than 53%, n (%) 5(19.2)

Reduced myocardial contractility, n (%) 4 (15.3)
Global hypokinesia 1(3.84)
Others 3 (11.5)

Diastolic dysfunction, n (%) 7 (26.9)

Systolic dysfunction RV 22 (84.6)
TAPSE <17 mm, n (%)

Valvular abnormality, n (%) 16 (61.5)
Mitral regurgitation 12 (46.1)

Aortic regurgitation 1

Tricuspid regurgitation 4 (
Pulmonary hypertension, n (%) 7 (26.9)
Vegetations, n (%) 0

Pericardial involvement, n (%) 14 (53.8)
Mild effusion 13 (50)
Moderate effusion 1(3.8)
Severe effusion 0(0)
Pericarditis 0 (0)
Myocarditis 0(0)

44.0 (40.2—47.5)

45.0 (42.0-50.0) 45.0 (42.0-49.7)

8 (11.1) 13 (13.3)
32 (44.4) 45 (45.9)
20 (27.7) 24.5 (25.5)
12 (16.6) 16 (16.3)
7 (9.7) 8 (50)
5(6.9) 8 (50)
20 (27.7) 27 (27.5)
63 (87.5) 85 (86.7)
47 (65.2) 63 (64.3)
37 (51.3) 49 (50)
5(6.9) 6(9)

12 (16.6) 16 (25)
17 (23.6) 24 (24.5)
3(4.2) 3(3.1)
48 (66.8) 62 (63.2)
39 (54.2) 52 (84)
4(5.6) 5(5.1)
3(4.2) 3(3.1)
2(2.8) 2(2.0)

4 (100) 4(4.0)

= 1ol e
oourceown eravoration:

because patients with coronary heart disease were excluded
from the analysis.

Conclusion

Echocardiography is an excellent non-invasive tool for cardiac
evaluation. Our data highlight the need for increased eval-
uation and early intervention to reduce subsequent cardiac
morbidity and mortality among the patients with lupus. We
consider that echocardiography should be part of the routine
evaluation of patients with SLE. Mild valvular disease, pericar-
dial involvement, and RV systolic dysfunction were the most
frequently reported abnormalities. Screening echocardiogra-
phy should be recommended, especially at initial in-hospital
presentation, during exacerbation of SLE, or in the presence
of cardiac symptoms.
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