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Abstract
Background: Systemic Lupus Erythematous (SLE) is an autoimmune disease damaging to organs, tissues and cells mediated by 
antibodies and immune complexes. The higher occurrence of SLE in females may be because of hormonal changes and effects. Due 
to lack of awareness, many women undergo screening during the fifth decade of their life and may be diagnosed to have SLE. One of 
the many possible reasons could be late diagnosis, referral bias, optimal health care facilities, tuberculosis and predisposing genetic 
factors. Leading causes of early mortality and poor prognosis are because of disease activity and autoimmune infections. Whereas, 
later mortality is due to cardiovascular disease. Echocardiography to assess cardiac function has been a great tool of use. With use of 
Echocardiography, patients with SLE can be monitored for cardiac anomalies. Many studies in the past have suggested that increasing 
prevalence of dyslipidaemia in patients having SLE and their association with atherosclerotic cardiovascular disease, which leads to 
mortality. Dyslipidaemia is seen to be modifiable risk for cardiovascular diseases, but has been a great scope of research in patients 
having SLE.

Aim: To study the echocardiographic abnormalities in patients having SLE. Furthermore, association of these findings with 
anticardiolipin antibodies. In the end, learning the association of the results with serum lipids.

Methods: An observational, Randomised, cross sectional study was conducted with 40 patients diagnosed with SLE according to 
modified ACR criteria. In the chosen population, 2D Echo findings, anticardiolipin antibodies and lipid profile was studied in the 
under criteria of inclusion and exclusion on the certain criteria.

Results: The demography of patients included in study were in the ratio of 1:7, meaning 5 males and 35 females. The mean age of the 
male patients was 30 ± 14.13 years, where as that of females were 29.11 ± 9.57 years. The mean duration of the disease was found to 
be 2.19 ± 1.99 years, thus concludes that majority of the patients had less than 2 years of disease duration.
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Out of the 40 patients, 30 patients had abnormal echocardiographic study, which was categorised into pericardial, myocardial and 
valvular. On categorisation, it was found that 6 patients had pericardial involvement likely pericardial effusion, 13 patients had 
myocardial involvement like left ventricular diastolic dysfunction (LVDD) and left ventricular hypertrophy (LVH). 23 patients were 
reported having valvular regurgitation or thickenings. On comparing the echo findings of males and females, there was no statistically 
significant difference between males and females. In addition, there was no significant difference in echo with regard to duration of 
disease. Anticardiolipin antibody was found positive only in 6 patients with the distribution of IgG of 12.5% and IgM of 2.5%. Thus, 
these findings of anticardiolipin did not implicate the positive complications of SLE. It was also reported that 24 out of 40 patients had 
abnormal serum lipid values. Serum triglycerides were high in 21 of 40 patients, which showed no significant correlation between 
TG’s and echocardiographic abnormalities. High cholesterol levels were noted in 4 out of 40 patients and showed no significant 
correlation between TC’s and echocardiographic abnormalities. 1 patient had very high LDL-C levels, whereas 39 patients had 
normal ranged values. Out of the lipid profiles mean values, TGs showed abnormally high of 172.45 ± 61.41 mg/dl. Thus, there was 
no statistically significant and correlation between pericardial, Valvular and Myocardial abnormalities in the studied patients.

Discussion: In the study conducted we could find that valvular incompetence as most common form of valvular involvement. 
Furthermore, we could find that, myocardial abnormality to be second biggest factor for cardiac involvement of SLE. There was no 
statistical significance between echo findings and the anticardiolipin antibodies in the give IgG and IgM. Thus, it could not positively 
implicate the echocardiological manifestations. The most common abnormality was found to be was high serum triglycerides. 
Furthermore, we also found that there was no significantly correlation between high serum lipids and echocardiographic findings of 
the pericardial, myocardial and valvular in the 40 cases of SLE.

Conclusion: Most of the SLE patients associated with cardiac disease had no symptoms of cardiac disease. Thus, a high degree of 
suspension can be there to rule out the cases of SLE with cardiac abnormalities. Routine checks up or screening for cardiac diseases 
during the SLE to diagnose the cardiac abnormalities. Thus, diagnostic tool for such cases can be Transthoracic 2D echo can help to 
rule out the causes of cardiac cases. In the screened cases, high possibility of valvular associated abnormalities was indicated. To 
conclude, prevalence of SLE can be significantly reduced by routine cardiac examination and modify the lifestyle or proper medical 
management to prevent aggravated response of SLE.
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Introduction

Systemic Lupus Erythematous (SLE) is an autoimmune disease 
damaging to organs, tissues and cells mediated by antibodies and 
immune complexes [1]. SLE is known to have prevalence among 
young reproductive age group female. The higher occurrence of 
SLE in females may be because of hormonal changes and effects. 
Due to lack of awareness, many women undergo screening during 
the fifth decade of their life and may be diagnosed to have SLE [2,3]. 
SLE is very rare in India, according a study conducted by Malviya 
et al, the study had the female population of 8:1 [4]. Looking 
towards the epidemiology, a Prevalence study conducted in rural 
population of Delhi reported that 3 per lakh point prevalence [5]. 
Whereas, 12.5 per lakh was reported in England population [6], 
39 per lakh for Finland population [7] and 124 per lakh for USA 

[8]. The prevalence was much higher when compared with west 
prevalence studies. Rising number of cases have been reported 
by large hospitals in India. Though, SLE is rare in India, but 
when diagnosed with a patient, creates a considerable impact on 
socioeconomic status and available health services. It has been 
studied that prognosis of SLE is quite poor, as it leads to irreversible 
damage to organs. Due to higher prevalence in west, many new 
treatments are available for treatment of SLE, which are quite 
considerable and show improvement up to 80% in the first 10 
years of treatment. In India, recovery figures are around 50-60% 
in the first 10 years of treatment. One of the many possible reasons 
could be late diagnosis, referral bias, optimal health care facilities, 
tuberculosis and predisposing genetic factors [9]. Leading causes 
of early mortality and poor prognosis are because of disease 
activity and autoimmune infections [9]. Whereas, later mortality is 
due to cardiovascular disease [9].
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Clinical feature of SLE have been seen different in in many 
geographical areas of the world, and also racial differences have 
been seen in various races among the world. A study having 
100 Indian patients having SLE, showed that prolonged fever 
was the most common clinical feature [10]. Other features 
were arthralgia, haemolytic anaemia, malar rash, anasarca, 
splenomegaly, lymphadenopathy and hepatomegaly. A study 
done in UK, showed that 85% patients had a first definite clinical 
feature of musculoskeletal and cutaneous [11]. Another study done 
in Zimbabwe, showed that renal diseases were more common, 
second most common feature was photosensitivity and serositis 
was lesser common in USA [12]. An Indian study based in Kerala, 
showed lowed incidence of Raynaud’s phenomenon in attribution 
to warm climate [12]. These studies signify the fact that there are 
natural changes in the clinical features of SLE among different 
races, ethnicity and geographical regions. In terms of severity, the 
range ranges from mild diseases like rash and arthritis to severe 
diseases like renal failure and central nervous system involvement.

It has been seen that SLE has been affecting widespread of 
organs because of the clinical manifestations of involving cutaneous 
and musculoskeletal structure, which further involves, neurologic, 
renal, skin and many other manifestations. Though, many 
manifestations have been studied in detailed, cardiac anomalies 
haven’t received much detailed attention. Use of Echocardiography 
to assess cardiac function has been a great tool of use. With use 
of Echocardiography, patients with SLE can be monitored for 
cardiac anomalies. SLE is known to affect cardiovascular systems 
with pathological features of pericarditis, myocarditis, conduction 
systems of heart and myocardial infarction secondary to coronary 
arteritis. In some renal studies, it has been seen that patients often 
have left ventricular hypertrophy with left atrial dilation that 
occurs in response of renal hypertension. Severe complications like 
thromboembolism, infective carditis and serious complications 
that requires cardiac surgeries. In another study, it was reported to 
have valvular lesions in SLE.

With new advances in the therauptic options, valves impairment 
may remain asymptomatic or undetectable producing no murmurs 
of regurgitation or stenosis thus no changes on haemodynamic 
properties. In the Echocardiographic study, Doppler with 
colour mode flow imaging is the only key to detect these lesions 
and explore the pathology. It has also been seen that serum of 

patients having SLE antibodies reactive to altered autologous 
antigens. Many patients have a group of antiphospholipid in their 
serum concentrations having diagnosed with SLE. This group of 
antiphospholipid have IgG, IgM, anticardiolipin antibodies and false 
positive VRDL for syphilis. Lupus anticoagulant and anticardiolipin 
(aCL) have been associated with embolisms, thromboembolisms, 
recurrent abortions and thrombocytopenia in patients having SLE. 
The relation of these antiphospholipid with cardiac diseases seems 
very unclear.

Many studies have shown that SLE have evidence association with 
anticardiolipin antibodies having diseases like cardiomyopathy, 
likely in Limban-Sacks endocarditis, valvular dysfunction and 
valvular thickenings. It has been seen that specific association 
of pulmonary hypertension and thickening, and ischemic 
cardiomyopathy in lupus patients have been documented. These 
findings suggest that aCL has a major role for basic immunological 
events related to development of cardiomyopathy in SLE.

Many studies in the past have suggested that increasing 
prevalence of dyslipidaemia in patients having SLE and their 
association with atherosclerotic cardiovascular disease, which 
leads to mortality. Dyslipidaemia is seen to be modifiable risk for 
cardiovascular diseases, but has been a great scope of research 
in patients having SLE. The purpose of the study is to evaluate 
the cardiovascular systems and efficiency in SLE patients and 
association with anticardiolipin antibodies and serum lipids. 
Along with studying the echocardiographic abnormalities in 
patients having SLE. Furthermore, association of these findings with 
anticardiolipin antibodies. In the end, learning the association of 
the results with serum lipids.

Methods

A total of 40 patients were diagnosed to have SLE with modified 
1982 revised criteria according to the department of American 
College of Rheumatology (ACR) [13]. The study is Randomised 
cross sectional Observational, with 40 patients according to 
American College of Rheumatology (ACR). The flow of study is 
depicted in image 1.

•	 Inclusion criteria: 1. All patients fulfilling the revised 
Toronto criteria for SLE. 2. All patients giving informed 
written consent.
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•	 Exclusion criteria: 1. Patients with history of cancer. 2. 
Patients with history of drug abuse. 3. Patients with history of 
coagulation disturbances. 4. Patients with history of previous 
rheumatic fever. 5. Patients currently receiving anticoagulant 
drugs. 6. Patients with terminal illness.

•	 Investigations: 1. Routine laboratory investigations- 
CBC, ESR, LFT, RFT, RBS. 2. ECG 3. Chest X ray PA view. 4. 
Rheumatologic-CRP/RF, ANA, Anti-dsDNA. 5. Lipid profile. 
6. 2DEcho and Doppler echocardiography. 7. Anticardiolipin 
antibody IgG and IgM by ELISA.

Image 1: Flow of the study. 

Antiphospholipid antibodies

These are circulating antibodies to phospholipids associated 
with venous and arterial thrombosis, thrombocytopenia, and 
recurrent pregnancy loss. There are several auto antibodies which 
comprise this group: Anticardiolipin, Antiphosphatidylinositol, 
Antiphosphatidylglycerol, and Antiphosphatidylserine.

Antibodies directed towards phospholipids which are 
ubiquitous, occurring as part of the envelope of many types of 
blood cells (mainly the platelets) as well as other proteins which 
are responsible for maintaining our blood in a fluid non-clotted 
state are formed in patients with certain “autoimmune” diseases 
such as Systemic Lupus Erythematosus (SLE), accompanying other 
auto antibodies seen in this disease. They are also formed in patients 
who have a condition known as the “Primary” Antiphospholipid 

Syndrome who does not have SLE, as well as in other rheumatic 
diseases, infections, after certain drug ingestion and more 
uncommonly in patients with cancer and certain types of vasculitis. 
Anticardiolipins are the most commonly detected antiphospholipid 
antibodies. In general, to diagnose the syndrome, a positive blood 
test to either the lupus anticoagulant or the anticardiolipin antibody 
on two separate occasions at least 8 weeks apart is needed.

Laboratory tests

Lupus Anticoagulant Test: This is done on plasma and the patient 
therefore has to present herself at the laboratory personally as 
the blood has to be spun to extract the plasma. Usually, a modified 
Russel Viper Venom Test and the Kaolin Cephalin Thromboplastin 
Tests are used by most laboratories today.

Anticariolipin antibody tests

These are measured by a procedure known as ELISA. There are 
three main classes of anticardiolipin antibody, the IgG, IgM and IgA. 
It is the IgG which is considered the most important as a screen for 
clotting. The IgM antibody is less threatening but cases have been 
reported with this class who have also presented with clotting. 
The level of these antibodies as well as the clot is important, those 
patients with the highest levels being more at risk than those with 
lower levels generally,

Other tests

B2 Glycoprotein antibodies, VDRL or “false positive test for 
syphilis. This was one of the earliest tests used to identify patients 
at risk for clotting and may still be used if other tests are negative. 
Tests for other antiphospholipids e.g. antiphosphatidylserine, 
ethanolamine may also be performed by specialized laboratories if 
other tests prove negative.

Echocardiography

Transthoracic Doppler echocardiographic examinations 
would be carried out by a single examiner, within a period of 
up to 10 days following the interview and blood collection 
for anticardiolipin antibody tests. The presence of pericardial 
effusion, global or segmental contractile deficit of the left ventricle 
(LV), diastolic dysfunction of the LV, left ventricular hypertrophy 
(LVI). pulmonary arterial hypertension, valvular thickening, 
and valvular regurgitation would be registered. Machine used in 
Echocardiography would be PHILIPS IE 33.
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Lipid profile

Total cholesterol, Triglycerides, High density Lipoproteins were 
estimated using Beckman Cx4 auto analyzer. LDL cholesterol was 
calculated using Friedwalds formula. All measurements would be 
done after 14 hrs fasting. > Normal Serum lipid values [14]:

TG- <165 mg/dl * TC- <200 mg/dl

HDL- <40 mg/dl low, >60 mg/dl high *

LDL- <130 mg/dl

Results

Sample, when distributed according to the age and sex. It was 
seen that out of the total 40 patients, 35 were found to be females 
and 5 were males. The ration of male and female was 1:7. The mean 
age of the male patients was 30.00 ± 14.13 years and that of female 
was 29.11 ± 9.57 years. Age range in our study was about 11-46 
years and maximum numbers of patients were in age 21-30 years. 
The youngest patient was 11 years old male and the maximum age 
patient was 46-year-old male (Interpreted in Table 1 and Figure 1).

Age Groups 
(In years)

Sex Total

Male Female
<30 2 (5.00) 19 (47.50) 21 (22.50)
>30 3 (7.50) 16 (40.00) 19 (47.50)
Total 5 (12.50) 35 (87.50) 40 (100.00)

Mean ± Sd (Male) = 30.00 ± 14.13 Mean ± Sd (Female) = 29.11 
± 9.57

Table 1: Distribution according to age and sex.

Figure 1: Distribution according to age and sex.

Sample, when distributed according to the duration of disease, 
mean duration of disease in 40 SLE patients was 2.19 ± 1.99. 
The Majority of the patients (21 of 40 i.e. 52.5%) had less than 2 
years of the disease and only 20% had duration more than 4 years 
(Interpreted in Table 2 and Figure2).

Duration (In years) Number Percentage
< 2 21 52.50
2-4 11 27.50
4 + 8 20.00
Total 40 100.00

Mean ± Sd = 2.19 ± 1.99

Table 2: Distribution according to duration of disease.

Figure 2: Distribution according to duration of disease.

Sample, when distributed according to the Echo of the 
patients, 30 out of 40 i.e. 75% of the patients had abnormal 
echocardiographic study which included pericardial, myocardial 
and valvular abnormalities whereas 10 patients i.e. 25% had 
normal study (Interpreted in Table 3 and Figure 3).

Echo Number Percentage
Normal 10 25.00
Abnormal 30 75.00
Total 40 100.00

Table 3: Distribution according to Echo of the patients.
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Figure 3: Distribution according to Echo of the patients.

Sample, when distributed according to the age and Echo 
findings showed that 6 out 40 patients i.e. 15% of the patients 
had pericardial involvement 6 of 40 i.e. 15% of the patients 
had pericardial involvement in the form of pericardial effusion. 
13 of 40 i.e. 32.5% of the patients had myocardial involvement 

Figure 4: Distribution according to age and Echo findings.

either in the form of Left ventricular diastolic dysfunction (LVDD) 
or Left ventricular hypertrophy (LVH). 23 of 40 i.e. 57.5% 
of cases had valvular endocardial involvement in the form of 
valvular regurgitation/valvular thickening. We found no significant 
difference in echocardiographic findings between different age 
groups studied (Interpreted in Table 4 and Figure 4).

Age 
Groups
(years)

Pericardial Myocardial Valvular

Present Absent Total Present Absent Total Present Absent Total

< 30 3 18 21 6 15 21 12 9 21
(7.50) (45.00) (52.50) (15.00) (37.50) (52.50) (30.00) (22.50) (52.50)

> 30 3 16 19 7 12 19 11 8 19
(7.50) (40.00) (47.50) (17.50) (30.00) (47.50) (27.50) (20.00) (47.50)

Total 6 34 40 13 27 40 23 17 40
(15.00) (85.00) (100.0) (32.50) (67.50) (100.0) (57.50) (42.50) (100.0)

Pericardial χ2 = 0.963 d.f. = 1 p > .05 NS
Mycardial χ2 = 0.307 d.f. = 1 p > .05 NS

Valvular χ2 = 0.002 d.f. = 1 p > .05 NS

Table 4: Distribution according to age and Echo findings.

Age 
Groups
(years)

Pericardial Myocardial Valvular

Present Absent Total Present Absent Total Present Absent Total

Male 1 4 5 0 5 5 3 2 5
(20.00) (80.00) (100.0) (0.00) (100.0) (100.0) (60.00) (40.00) (100.0)

Sample when distributed according to the sex and Echo 
findings, there was no statistically   significant distribution 
between males and females (Interpreted in Table 5 and Figure 5).
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Female 5 30 35 13 22 35 20 15 35
(14.29) (85.71) (100.0) (37.14) (62.86) (100.0) (57.14) (42.86) (100.0)

Total 6 34 40 13 27 40 23 17 40
(15.00) (85.00) (100.0) (32.50) (67.50) (100.0) (57.50) (42.50) (100.0)

Pericardial χ2 = 0.112 d.f. = 1 p > .05 NS
Valvular χ2 = 0.716 d.f. = 1 p > .05 NS

Table 5: Distribution according to sex and Echo findings.

Figure 5: Distribution according to sex and Echo findings. 

Duration Pericardial (n = 40) Myocardial (n = 40) Valvular (n = 40)

Number Percentage Number Percentage Number Percentage

< 2 3 7.50 5 12.50 10 25
2-4 2 5.00 5 12.50 7 17.50
4 + 1 2.50 3 7.50 6 15.00
Total 6 15.00 13 32.50 23 57.50

Table 6: Distribution according to duration of disease and Echo findings.

Figure 6: Distribution according to duration of disease and Echo 
findings.

Anticardio-
lipin IgG IgM

Number Percentage Number Percentage

Present 5 12.50 1 2.50
Absent 35 87.50 39 97.50

Total 40 100.00 40 100.00

χ2 = 1.621; 
d.f. = 1; p > 
.05 NS

Table 7: Distribution according to anticardiolipin antibody.

Sample when distributed according to the duration of disease 
and Echo findings, there was no statistically significant distribution 

between Echo Findings and duration of disease (Interpreted in Table 
6 and Figure 6).

Sample when distributed according to the anticardiolipin 
antibody, anticardiolipin antibody was positive in 6 out of 40 
patients i.e. 15% of the cases, IgG in 12.5% and IgM in 2.5% 
(Interpreted in Table 7 and Figure 7).
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Figure 7: Distribution according to anticardiolipin antibody.

Echo Anticardio-
lipin Total

Positive Negative
Normal 2 (20.00) 8 (80.00) 10 (100.00)
Abnormal 4 (3.33) 26 (96.67) 30 (100.00)
Total 6 (15.00) 34 (85.00) 40 (100.00)

χ2 = 0.000; d.f. = 1; 
p > .05 NS

Table 8: Distribution according to Echo and Anticardiolipin 
antibody of patients.

Figure 8: Distribution according to Echo and Anticardiolipin 
antibody of patients.

Lipid Number Percentage
Normal 16 40.00
Abnormal 24 60.00
Total 40 100.00

Table 9: Distribution according to lipid profile of the patients.

Figure 9: Distribution according to lipid profile of the patients.

Figure 10: Distribution according to Echo findings and TG.

Sample when distributed according to Echo and anticardiolipin 
antibody of the patients, there was no statistically significant 
correlation between Echo manifestation and anticardiolipin 
antibody i.e. anticardiolipin antibody either IgG or IgM was 
positively implicated in cardiological manifestation of SLE 
(Interpreted in Table 8 and Figure 8).

Sample when disturbed according to the Lipid profile of the 
patients, 24 of the 40 i.e. 60% patients had abnormally high TG’s 
Cholestrol/low HDL serum lipid values, whereas 16 out of 40 i.e. 
40% had serum lipids within normal lipids (Interpreted in Table 
9 and Figure 9).

Sample when distributed on the basis of Echo Findings and TG, 
the serum triglycerides were high in 21 of 40 i.e. 40 52.5% of cases 
studied. There was no significant correlation between high serum 
TG’s and echocardiographic abnormalities may it be pericardial, 
myocardial or valvular (Interpretation in Table 10 and Figure 10).
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TG Pericardial Myocardial Valvular
Present Absent Total Present Absent Total Present Absent Total

High 4 17 21 4 17 21 10 11 21
(66.67) (50.00) (52.50) (30.77) (62.96) (52.50) (43.48) (64.71) (52.50)

Normal 2 17 19 9 10 19 13 6 19
(33.33) (50.00) (47.50) (69.23) (37.04) (47.50) (56.52) (35.29) (47.50)

Total 6 34 40 13 27 40 23 17 40
(15.00) (85.00) (100.0) (32.50) (67.50) (100.0) (57.50) (42.50) (100.0)

Pericardial χ2 = 0.096 d.f. = 1 p > .05
NS Myocardial χ2 = 2.470 d.f. = 1 p > .05 NS

Valvular χ2 = 1775 d.f. = 1 p > .05 NS

Table 10: Distribution according to Echo findings and TG.

TC Pericardial Myocardial Valvular
Present Absent Total Present Absent Total Present Absent Total

High 0
(0.00)

4
(11.76)

4
(10.00)

2
(15.38)

2
(7.41)

4
(10.00)

3
(13.04)

1
(1.23)

4
(10.00)

Normal 6
(100.0)

30
(88.24)

36
(90.00)

11
(84.62)

25
(92.59)

36
(90.00)

20
(86.96)

16
(98.76)

36
(90.00)

Total 6
(15.00)

34
(85.00)

40
(100.0)

13
(32.50)

27
(67.50)

40
(100.0)

23
(57.50)

17
(42.50)

40
(100.0)

Pericardial χ2 = 0.050 d.f. = 1 p > .05 NS
Valvular χ2 = 0.045 d.f. = 1 p > .05 NS

Table 11: Distribution according to Echo findings and TC.

Figure 11: Distribution according to Echo findings and TC.

Figure 12: Distribution according to Echo findings and LDL-C.

Sample when distributed on the basis of Echo findings and TC, 
only 4 out of 40 i.e. 10% of the patients had total cholesterol values. 

As with serum TG’s we found no positive correlation between 
abnormal echo findings and high serum cholesterol (Interpretation 
in Table 11 and Figure 11).

Sample when distributed on the basis of the ECHO findings and 
LDL-C, 39 out of 40 i.e. 97.5% of the cases had normal serum LDL-C 
values and only one patient had LDL-C more than 130 mg/dl 
(Interpretation in Table 12 and Figure 12).
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LDL-C Pericardial Myocardial Valvular
Present Absent Total Present Absent Total Present Absent Total

High 0
(0.00)

1
(2.94)

1
(2.50)

1
(7.69)

0
(0.00)

1
(2.50)

1
(4.54)

0
(0.00)

1
(2.50)

Normal 6
(100.0)

33
(97.06)

39
(97.50)

12
(92.31)

27
(100.0)

39
(97.50)

22
(95.45)

17
(100.0)

39
(97.50)

Total 6
(15.00)

34
(85.00)

40
(100.0)

13
(32.50)

27
(67.50)

40
(100.0)

23
(57.50)

17
(42.50)

40
(100.0)

Pericardial χ2 = 0.050 d.f. = 1 p > .05 NS
Valvular χ2 = 0.045 d.f. = 1 p > .05 NS

Table 12: Distribution according to Echo findings and LDL-C.

Lipid Profile Mean ± Sd (mg/dl)

TG 172.45 ± 61.41
TC 160.35 ± 33.11
HDL 43.90 ± 6.25
LDL 83.62 ± 28.53
VLDL 33.12 ± 12.28

Table 13: Mean ± Sd of lipid profile. Figure 13: Mean ± Sd of lipid profile.

Lipid 
Profile Pericardial P-value Significance

Present (n = 6) Absent (n = 34)

TG 185.17 ± 28.67 170.20 ± 65.26 > .05 NS

TC 157.67 ± 22.34 160.82 ± 34.64 > .05 NS
HDL 40.83 ± 6.76 44.44 ± 5.99 > .05 NS
LDL 80.50 ± 18.11 84.21 ± 29.96 > .05 NS

VLDL 36.00 ± 9.29 32.62 ± 12.67 > .05 NS

Table 14: Mean ± Sd of lipid profile according to pericardial.

Means values of serum lipids in 40 patients of SLE were within 
normal range except for serum TG’s which was 172.45 ± 61.41 mg/
dl (Interpretation in Table 13 and Figure 13).

Mean ± Sd Values of Lipid profile according to Pericardial, we 
found no significant difference in mean serum lipid values between 
patients who showed pericardial involvement and patients who had 
normal pericardium on echocardiography. (Interpretation in Table 
14 and Figure 14).
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Figure 14: Mean ± Sd of lipid profile according to pericardial.

Figure 15: Mean ± Sd of lipid profile according to Myocardial/
Lipid profile. 

Lipid Profile Myocardial P-value Significance

Present (n = 13) Absent (n = 27)

TG 143.23 ± 43.19 186.52 ± 63.88 > .05 NS
TC 161.31 ± 34.42 159.89 ± 32.44 > .05 NS
HDL 43.53 ± 6.48 40.07 ± 6.12 > .05 NS
LDL 89.23 ± 34.20 80.96 ± 24.91 > .05 NS
VLDL 29.38 ± 8.25 34.92 ± 13.44 > .05 NS

Table 15: Mean ± Sd of lipid profile according to Myocardial.

Lipid Profile Valvular P-value Significance

Present (n = 23) Absent (n = 17)

TG 163.39 ± 57.06 184.70 ± 64.86 > .05 NS
TC 158.39 ± 34.53 163.00 ± 30.89 > .05 NS
HDL 42.52 ± 6.34 45.76 ± 5.61 > .05 NS
LDL 83.43 ± 30.55 83.94 ± 25.53 > .05 NS
VLDL 32.52 ± 10.97 33.94 ± 13.81 > .05 NS

Table 16: Mean ± Sd of lipid profile according to Valvular

Mean ± Sd Values of Lipid profile according to Myocardial, we 
found no significant difference in mean serum lipid values between 

patients who showed Myocardial involvement and patients who had 
normal myocardium on echocardiography. (Interpretation in Table 
15 and Figure 15).

Mean ± Sd Values of Lipid profile according to Valvular, we 
found no significant difference in mean serum lipid values between 
patients who showed Valvular involvement and patients who had 

normal Valves on echocardiography. (Interpretation in Table 16 
and Figure 16).

13

Echocardiographic Abnormalities in Systemic Lupus Erythematosus and its Association with Anticardiolipin Antibodies and Serum Lipids

Citation: Sakharov ER., et al. “Echocardiographic Abnormalities in Systemic Lupus Erythematosus and its Association with Anticardiolipin Antibodies 
and Serum Lipids". Acta Scientific Acta Scientific Cardiovascular System 1.5 (2022): 03-18.



Figure 16: Mean ± Sd of lipid profile according to Valvular/Lipid 
profile.

Discussion

SLE is an auto immunogenic disease of unknown origin, 
Characterised by Widespread inflammation and cardiovascular 
involvement. The involvement of cardiovascular pathology is up to 
50-60% of the patients. Thus, having infections in renal leading to 
renal failure and leading to cause mortality [15]. SLE is a disease 
that can manifest among every organ of the body, including 
cardiovascular system (CVS). The changes among the CVS are 
pericarditis, which is a very most common disease association with 
SLE. The pericardium linings are attacked by antibodies and leading 
to inflammation. Many patients present with the asymptomatic 
condition of pericarditis and ruled out during Echocardiographic 
screening tests. Thus, lupus causes inflammation of the heart, may 
further also damage to the valves. The pathology among the heart 
valves may be damaged, which may become thick or develop the 
ward like growths called as Libman-Sacks Lesions. Myocarditis 
involvement is very uncommon in SLE. Patients are at the 
increased risk of development of increased coronary vessel 
vasculitis. Thus, degeneration of the coronary arterimay lead to the 
exposure of circulating immune complexes [16].

SLE is an autoimmune disease in which organs, tissues and cells 
undergo damage mediated by tissue binding autoantibodies and 
immune complexes [1]. Systemic Lupus Erythematosus (SLE) can 
potentially affect organ systems. Perhaps because of the prominence 
of cutaneous, musculoskeletal, renal and neurologic manifestations, 
cardiac involvement has not received detailed attention. The 
widespread use of modern echocardiography together with the 
longer life spans of patients with severe SLE has contributed to 

an increased recognition of cardiovascular involvement of these 
patients. A number of relevant studies in patients with Systemic 
Lupus Erythematosus (SLE) have evidenced an association of 
anticardiolipin antibodies with cardiovascular system involvement, 
particularly in the case of Libman-Sacks endocarditis, valvular 
dysfunction, and valvular thickening. These findings suggest that 
aCL are responsible for basic immunological events related to the 
development of cardiomyopathy in SLE. Recently there have been 
studies which have reported increasing prevalence of dyslipidaemia 
in patients of Systemic Lupus Erythematosus and its association 
with atherosclerotic cardiovascular disease which is one of the 
major causes of mortality in these patients. Dyslipidaemia being 
one of the modifiable risk factors for cardiovascular disease has 
been the recent area of research in patients of SLE.

This study started with complete history of the illness, 
family history, past and personal history was taken. Presenting 
complaints of each patient were noted. Complete physical 
examination including systemic examination was done. All routine 
investigations including serum lipid profile, Echocardiography and 
Anticardiolipin antibody were done and analysed.

Age and sex wise distribution of cases

In our study of 40 patients of SLE, 35 were females and 5 were 
males. Female to Male ratio in our study was 7:1. Mean age of male 
patients was 30.00 ± 14.13 yrs., and that of female patients was 
29.11 ± 9.57 yrs. (Table 1). Age range in our study was 11- 46 yrs. 
Maximum numbers of patients were in the age group of 21- 30 yrs. 
youngest patient was 11 yrs. old male while the eldest was 46 yrs. 
old male. Binoy J et also reported an average female to male ratio of 
11:1. Another Indian series by Malviya et al* had a female to male 
ratio of 8:1. The increased frequency SLE among females is thought 
to be due to hormonal effects.

Duration of disease

Mean duration of disease in 40 SLE patients in years was 2.19 
Majority of the patients (21 of 40 i.e. 52.5%) had less than 2 years 
1.99 disease and only 20% had duration more than 4 yrs (Table 2). 
In the study of Malviya et al*, median duration of illness prior to 
diagnosis was 17 months [17].

Echocardiographic findings

In our study 30 of 40 i.e. 75% of the patients had abnormal 
echocardiographic study which included pericardial, myocardial 
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and valvular abnormalities, whereas only 10 patients i.e. 25% 
had normal study. This is consistent with other studies but a bit 
on the higher side. 6 of 40 i.e. 15% of the patients had pericardial 
involvement in the form of pericardial effusion (Table 4). 13 of 
40 i.e. 32.5% of the patients had myocardial involvement either 
in the form of Left ventricular diastolic dysfunction (LVDD) or 
Left ventricular hypertrophy (LVH) which was noted in only one 
patient who had associated lupus nephritis (Table 4). 23 of 40 i.e. 
57.5% of cases had valvular/endocardial involvement in the om of 
valvular regurgitation/valvular thickening (Table 4). So, the most 
common ECHO abnormality in our study was valvular which is 
consistent and has been reported in all other studies [18,19]. The 
most common form of the regurgitation common form of only 
involving the mitral valve (14 patients) followed by aortic most 
commonly in patients) and tricuspid valve (6 patients). 6 patients 
had two valves involved mostly mitral and tricuspid together and 
only one patient had all calves involved. This patient had concentric 
LVH and enlarged LA ECHO most probably due to lupus nephritis 
which led to systemic hypertension. Stenotic lesions were not seen 
in our study except for one patient (Mod mitral stenosis) who had 
associated Rheumatic Heart Disease (RHD). All these lesions were 
mild and haemodynamically insignificant except for two patients, 
one who had associated RHD and the other with associated lupus 
nephritis. Other forms of valvular involvement were found in very 
few patients. Valvular thickening was present in only 5 patients 
of which 4 had anterior mitral leaflet (AML) tip thickened and 
one had aortic valve thickening. Only one patient had evidence 
of vegetation on AML tip. These findings are in sharp contrast to 
findings in other studies where valvular thickening/ vegetations 
were pretty common, in fact in some studies these were reported 
to be the most common finding.

Shaheed H et al’’ in his study in Pakistan reported cardiac 
involvement in 58.33% of cases of SLE [19]. Most common finding 
reported was pericardial effusion followed by valvular and 
myocardial damage. was pericardial of common valvular finding 
was in the form of thickening of valve Most common valvular Carlos 
A et al’ reported cardiac involvement in high percentage of cusps 
[20]. Carlos A of SLE (65%) most commonly in the form of valvular 
thickening/ cases vegetations followed by valvular incompetence 
(61%). Pericardial and myocardial involvement was much less 
common. Falcao et al found ECHO abnormalities in 54.3% of cases 
of SLE [21]. Most common valvular abnormality reported was 

Mitral Incompetence. Anna W et al’ also in their study have reported 
cardiac involvement in high (50%) of cases most commonly in the 
form of valvular regurgitation. They found valvular thickening 
vegetations less frequently as compared to other studies [22]. 
Similar findings have been reported in other studies but all differ 
with regard to the form of valvular involvement, some have 
reported valvular incompetence and some vegetations/thickening 
as the most common form of valvular involvement in SLE patients 
[23]. In our study we have found valvular incompetence as the 
most common form of valvular involvement. Table 17 Summarises 
the findings of all studies.

We found myocardial abnormality as the 2nd most common 
form of cardiac involvement in SLE patients. Majority of patients 
had LVDD which was haemodynamically insignificant. Other studies 
have found myocardial involvement less as compared to the current 
study either in the form of left ventricular systolic dysfunction/left 
ventricular diastolic 9:43 AM | 0.0KB/s dysfunction. Falcao et all 
have also reported LVH and pulmonary hypertension (PH) in quite 
a few numbers of cases [24]. We found pericardial involvement in 
only 6 of the 40 cases studied. All patient’s trad mild involvement 
in on dial effusion Cardiac tamponade was not seen in any. None 
of pericardial effusion had clinical evidence of pericarditis, we 
found no correlation of the cardiac abnormalities with the age le 
no 4) and sex (Table 5) of the patient, duration of the disease le 
no 6), and with other clinical features of SLE. These findings are 
consistent with other studies. There was no follow up study, and 
the ability of cardiac abnormalities undergoing change along with 
the fluctuating course of disease activity could not be excluded.

Association with anticardiolipin antibodies (aCL)

In the current study we found anticardiolipin antibody positive 
in only 6 of 40 i.e., 15% of cases, IgG in 12.5% and IgM in 2.5% (Table 
7). We found no statistically significant correlation between ECHO 
manifestations and anticardiolipin antibody i.e., anticardiolipin 
antibody either IgG or IgM was not positively implicated in the 
cardiological manifestations of SLE (Table 8). These results are 
in contrast to the recent studies which have in general reported 
a positive association between the cardiological manifestations 
of SLE especially, the valvular involvement and anticardiolipin 
antibodies [25-27]. These studies have also reported a higher 
prevalence of anticardiolipin antibodies in SLE cases approximately 
in the range of 30-50% [28]. In a study by Falcao et al [29] had a 
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prevalence of 44.3% and aPL had a prevalence of 50%. Patients 
having echocardiographic abnormalities had a prevalence of 54.3% 
and showed a trend towards an association with aCL IgG (P = 0.06). 
aCL IgG was significantly associated wth PH and showed some 
trend towards an association with Echocardiographic findings and 
abnormalities taken together. These findings suggest a role of aCL 
IgG in the development of Lupus cardiovascular disease. A study 
showed that there was a significant higher frequency of Valvular 
and coronary lesions in SLE patients with aPL than those without 
antibodies [30]. Another study postulated that there is a strong 
association between myocardial and valvular involvement in SLE 
and raised aCL titres.

There have been many studies that have suggested no 
association. A study conducted showed that valvular heart diseases 
were present in 36% of the patients with aPL antibodies and 34% 
of the patients without antiphospholipid antibodies, pericardial 
involvement was evident in 24% and in 28% of the patients 
with or without them respectively [31]. Therefore, there was no 
correlation of between the evidence of endocardial or pericardial 
involvement and such autoantibodies [32]. In other antibodies 
there were high levels of the anticardiolipin antibodies in 73% of 
the patients with valvular lesions and 67% of the patients without 
valvular lesions (P > 0.05) and concluded that valvular involvement 
is frequent in patients with SLE but is apparently unrelated to aPL 
autoimmunisation [33].

Serum Lipids and association with Echocardiographic findings

In the current study 24 of the 40 i.e. 60% of patients had 
abnormal (high TG’s or high Cholesterol or low HDL) serum lipid 
values whereas 16 of 40 i.e. 40% had serum lipids within normal 
limits (Table 9). The most common lipid abnormality we found in 
our set of patients of SLE was high Serum Triglycerides. Serum 
triglycerides were high in 21 of 40 i.e. 52.5% of cases studied 
(Table 10). The mean value of serum TG was 172.45mg/dl (Table 
13) whereas the mean value of other parameters of lipid profile 
were within normal limits. Only 4 of 40 i.e. 10% of patients had 
high total cholesterol values (Table 11) and only one patient had 
high serum LDL-C (Table 12). Maximum patients were on steroids, 
that too in high doses (prednisone > 30 mg/day). This might be an 
additional contributing factor for the dyslipidaemia seen.

Vijaya LK et al reported dyslipidaemia in 75.3% in their study 
on SLE patients [35]. The distribution of lipid profile in sample 

population were 43% with total cholesterol > or = 200 mg/dL, 26% 
with HDL cholesterol level mg/dL, 26.4% with LDL cholesterol 
level > or = 130 mg/dl and 7% with triglycerides serum level > or = 
150 mg/dL. A study studied the prevalence of dyslipoproteinemia 
in Thai patients with custemic lupus erythematosus [36]. A 
significant elevation of TG’s levels was observed in the SLE patients 
compared to controls (mean+/-SD 113.3+. 59 5 versus 77.7+-45.7 
mg/dL, P < 0.001). The HDL-c level was also significantly lower in 
SLE patients than controls (mean+/-SD 49.7+/-12.7 versus 65.0+/-
14.8 mg/dL, P < 0.001). The LDL-c and TC levels were comparable 
in both groups. We found statistically no significant correlation 
between high serum lipids and echocardiographic abnormalities 
may it be pericardial, myocardial or valvular in the current study 
of 40 SLE cases (Table 14, 15, and 16). Very few studies in the past 
have evaluated this association.

Conclusion

Cardiovascular system involvement in common in SLE patients 
and is one of leading causes of morbidity and mortality, we found 
echocardiographic changes in 75% of our cases, most common 
being valvular (57.390) involvement followed by myocardial 
(32.5%) and pericardial (15%) involvement The most common 
form of valvular involvement was in the form of regurgitation most 
commonly involving the mitral valve (14. patients) followed by 
aortic (8 patients) and tricuspid valve (6 patients). But majority 
of these findings were clinically silent and haemodynamically 
insignificant There was statistically no significant correlation 
between the ECHO findings and anticardiolipin antibodies in 
contrast to the findings in most other studies. Serum lipid values 
were abnormal in 60% (24 of 40) of our SLE cases whereas 16 
of 40 i.e. 40% had serum lipids within normal limits. The most 
common lipid abnormality we found in our set of patients of SLE 
was high serum triglycerides. Serum triglycerides were high in 27 
of 40 i.e. 52.5% of cases studied. The mean value of serum TG was 
172.45 mg/dl.

However statistically there was no significant correlation 
between high serum lipids and echocardiographic abnormalities, 
hence we conclude that “Most patients with lupus and cardiac have 
no cardiac symptoms. So, a high index of suspicion is for detection 
of presence of cardiac disease, as asymptomatic with cardiac 
involvement are widely reported. A careful cardiac examination 
should be the primary screening method, but Transthoracic 

16

Echocardiographic Abnormalities in Systemic Lupus Erythematosus and its Association with Anticardiolipin Antibodies and Serum Lipids

Citation: Sakharov ER., et al. “Echocardiographic Abnormalities in Systemic Lupus Erythematosus and its Association with Anticardiolipin Antibodies 
and Serum Lipids". Acta Scientific Acta Scientific Cardiovascular System 1.5 (2022): 03-18.



Bibliography

1. Choi J., et al. “The pathogenesis of systemic lupus 
erythematosus-an update”. Current Opinion Immunology 24.6 
(2012): 651-657.

2. Haikel KAB and Tulaihi BA. “Awareness of Systemic Lupus 
Erythematosus among Primary Health Care Patients in Riyadh, 
Saudi Arabia”. Open Access Macedonian Journal of Medical 
Sciences 6.12 (2018): 2386-2392.

3. Bin Haikel KA and Al Tulaihi B. “Awareness of systemic lupus 
erythematosus among primary health care patients in Riyadh, 
Saudi Arabia”. Saudi Medicine Journal 40.2 (2019): 177-182.

4. Malaviya AN., et al. “Prevalence of systemic lupus 
erythematosus in India”. Lupus 2.2 (1993): 115-118. 

5. Malaviya AN., et al. “Systemic lupus erythematosus in India”. 
Lupus 6.9 (1997): 690-700.

6. Rees F., et al. “The incidence and prevalence of systemic lupus 
erythematosus in the UK, 1999-2012”. Annals of the Rheumatic 
Diseases 75.1 (2016): 136-141. 

7. Tapani Helve. “Prevalence and Mortality Rates of Systemic 
Lupus Erythematosus and Causes of Death in SLE Patients in 
Finland”. Scandinavian Journal of Rheumatology 14 (1985): 
43-46.

8. Izmirly PM., et al. “Prevalence of Systemic Lupus Erythematosus 
in the United States: Estimates From a Meta-Analysis of the 
Centers for Disease Control and Prevention National Lupus 
Registries”. Arthritis and Rheumatology 73.6 (2021): 991-996. 

9. Seid A and Metaferia Y. “Factors associated with treatment 
delay among newly diagnosed tuberculosis patients in Dessie 
city and surroundings, Northern Central Ethiopia: a cross-
sectional study”. BMC Public Health 18.1 (2018): 931.

10. Bharath G., et al. “Mortality in systemic lupus erythematosus 
at a teaching hospital in India: A 5-year retrospective study”. 
Journal of Family Medicine and Primary Care 8.7 (2019): 2511-
2515. 

11. Cojocaru M., et al. “Manifestations of systemic lupus 
erythematosus”. Maedica (Bucur) 6.4 (2011): 330-336.

12. Emorinken A., et al. “Clinical and laboratory profile of systemic 
lupus erythematosus patients at a rural tertiary centre in 
South-South Nigeria: experience from a new rheumatology 
clinic”. Reumatologia 59.6 (2021): 402-410.

13. Tan EM., et al. “The 1982 revised criteria for the classification 
of systemic lupus erythematosus”. Arthritis and Rheumatology 
25.11 (1982): 1271-1277.

14. Lee Y and Siddiqui WJ. “Cholesterol Levels”. Updated 2021 Jul 
26. In: StatPearls Internet. Treasure Island (FL): StatPearls 
Publishing; 2022 Jan. 

15. Moulton VR., et al. “Pathogenesis of Human Systemic Lupus 
Erythematosus: A Cellular Perspective”. Trends in Molecular 
Medicine 23.7 (2017): 615-635. 

16. Hong J., et al. “Accelerated atherosclerosis in patients with 
chronic inflammatory rheumatologic conditions”. International 
Journal of Clinical Rheumatology 10.5 (2015): 365-381.

Echocardiography can be helpful as a non-invasive, easily available 
diagnostic tool for detection of such cases. However, there will 
always be possibility of having other vascular problems in lupus 
patients despite normal echocardiographic studies”. Also “The 
increased prevalence of dyslipoproteinemia in SLE patients in this 
report confirmed the results of previous studies and emphasizes 
the importance of controlling this modifiable cardiovascular risk 
factor by the combination of lifestyle modification and medical 
treatments”.

Conflict of Interest

The authors certify that there is no conflict of interest with 
any financial organization regarding the material discussed in the 
manuscript.

Funding

The authors report no involvement in the research by the 
sponsor that could have influenced the outcome of this work.

Authors’ Contributions

All authors contributed equally to the manuscript and read and 
approved the final version of the manuscript.

Acknowledgements

Authors firmly acknowledge Dr. P. D. Khandelwal, Professor, 
Upgraded Department of Medicine, SMS Medical College and 
Hospital, Jaipur, For his valuable contribution behind the idea and 
the core development of the research.

17

Echocardiographic Abnormalities in Systemic Lupus Erythematosus and its Association with Anticardiolipin Antibodies and Serum Lipids

Citation: Sakharov ER., et al. “Echocardiographic Abnormalities in Systemic Lupus Erythematosus and its Association with Anticardiolipin Antibodies 
and Serum Lipids". Acta Scientific Acta Scientific Cardiovascular System 1.5 (2022): 03-18.

https://pubmed.ncbi.nlm.nih.gov/23131610
https://pubmed.ncbi.nlm.nih.gov/23131610
https://pubmed.ncbi.nlm.nih.gov/23131610
https://pubmed.ncbi.nlm.nih.gov/30607198
https://pubmed.ncbi.nlm.nih.gov/30607198
https://pubmed.ncbi.nlm.nih.gov/30607198
https://pubmed.ncbi.nlm.nih.gov/30607198
https://pubmed.ncbi.nlm.nih.gov/30723863
https://pubmed.ncbi.nlm.nih.gov/30723863
https://pubmed.ncbi.nlm.nih.gov/30723863
https://pubmed.ncbi.nlm.nih.gov/8330032
https://pubmed.ncbi.nlm.nih.gov/8330032
https://pubmed.ncbi.nlm.nih.gov/9412983
https://pubmed.ncbi.nlm.nih.gov/9412983
https://pubmed.ncbi.nlm.nih.gov/25265938
https://pubmed.ncbi.nlm.nih.gov/25265938
https://pubmed.ncbi.nlm.nih.gov/25265938
https://www.tandfonline.com/doi/abs/10.3109/03009748509102015
https://www.tandfonline.com/doi/abs/10.3109/03009748509102015
https://www.tandfonline.com/doi/abs/10.3109/03009748509102015
https://www.tandfonline.com/doi/abs/10.3109/03009748509102015
https://pubmed.ncbi.nlm.nih.gov/33474834
https://pubmed.ncbi.nlm.nih.gov/33474834
https://pubmed.ncbi.nlm.nih.gov/33474834
https://pubmed.ncbi.nlm.nih.gov/33474834
https://pubmed.ncbi.nlm.nih.gov/30055593
https://pubmed.ncbi.nlm.nih.gov/30055593
https://pubmed.ncbi.nlm.nih.gov/30055593
https://pubmed.ncbi.nlm.nih.gov/30055593
https://pubmed.ncbi.nlm.nih.gov/31463286
https://pubmed.ncbi.nlm.nih.gov/31463286
https://pubmed.ncbi.nlm.nih.gov/31463286
https://pubmed.ncbi.nlm.nih.gov/31463286
https://pubmed.ncbi.nlm.nih.gov/22879850
https://pubmed.ncbi.nlm.nih.gov/22879850
https://pubmed.ncbi.nlm.nih.gov/35079185
https://pubmed.ncbi.nlm.nih.gov/35079185
https://pubmed.ncbi.nlm.nih.gov/35079185
https://pubmed.ncbi.nlm.nih.gov/35079185
https://pubmed.ncbi.nlm.nih.gov/7138600
https://pubmed.ncbi.nlm.nih.gov/7138600
https://pubmed.ncbi.nlm.nih.gov/7138600
https://www.ncbi.nlm.nih.gov/books/NBK542294/
https://www.ncbi.nlm.nih.gov/books/NBK542294/
https://www.ncbi.nlm.nih.gov/books/NBK542294/
https://pubmed.ncbi.nlm.nih.gov/28623084
https://pubmed.ncbi.nlm.nih.gov/28623084
https://pubmed.ncbi.nlm.nih.gov/28623084
https://pubmed.ncbi.nlm.nih.gov/27042216
https://pubmed.ncbi.nlm.nih.gov/27042216
https://pubmed.ncbi.nlm.nih.gov/27042216


17. Dubey P., et al. “Development and Evaluation of Active 
Case Detection Methods to Support Visceral Leishmaniasis 
Elimination in India”. Frontiers in Cellular and Infection 
Microbiology 11 (2021): 648903. 

18. Ruiz D., et al. “Antiphospholipid Antibodies and Heart Valve 
Disease in Systemic Lupus Erythematosus”. American Journal 
of the Medical Sciences 355.3 (2018): 293-298. 

19. Watad A., et al. “The association between systemic lupus 
erythematosus and valvular heart disease: an extensive data 
analysis”. European Journal of Clinical Investigation 47.5 
(2017): 366-371. 

20. Vivero F., et al. “Prevalence and predictors of valvular heart 
disease in patients with systemic lupus erythematosus”. 
Autoimmune Review 15.12 (2016): 1134-1140. 

21. Mohamed AAA., et al. “Cardiac Manifestations in Systemic 
Lupus Erythematosus: Clinical Correlates of Subclinical 
Echocardiographic Features”. Biomed Research International 
2019 (2019): 2437105.

22. Bouma W., et al. “Mitral valve surgery for mitral regurgitation 
caused by Libman-Sacks endocarditis: a report of four 
cases and a systematic review of the literature”. Journal of 
Cardiothoracular Surgery 5 (2010): 13. 

23. Gabrielli F., et al. “Cardiac valve involvement in systemic lupus 
erythematosus and primary antiphospholipid syndrome: lack 
of correlation with antiphospholipid antibodies”. International 
Journal of Cardiology 51.2 (1995): 117-126.

24. Rosenkranz S., et al. “Left ventricular heart failure and 
pulmonary hypertension”. European Heart Journal 37.12 
(2016): 942-954.

25. Kreps A., et al. “Cardiac Manifestations in Systemic Lupus 
Erythematosus: A Case Report and Review of the Literature”. 
American Journal of Medical Case Reports 6.9 (2018): 180-183. 

26. Ünlü O., et al. “The clinical significance of antiphospholipid 
antibodies in systemic lupus erythematosus”. European 
Journal of Rheumatology 3.2 (2016): 75-84.

27. Ramos-Casals M., et al. “Hypocomplementemia in systemic 
lupus erythematosus and primary antiphospholipid syndrome: 
prevalence and clinical significance in 667 patients”. Lupus 
13.10 (2004): 777-783.

28. Spegiorin LC., et al. “Prevalence of anticardiolipin antibodies 
in pregnancies with history of repeated miscarriages”. Open 
Rheumatology Journal 4 (2010): 28-30.

29. Bertolaccini ML., et al. “The value of IgA antiphospholipid 
testing for diagnosis of antiphospholipid (Hughes) syndrome 
in systemic lupus erythematosus”. Journal of Rheumatology 
28.12 (2001): 2637-2643.

30. Koniari I., et al. “Antiphospholipid syndrome; its implication 
in cardiovascular diseases: a review”. Journal of Cardiothoracic 
Surgery 5 (2010): 101.

31. A Tincani., et al. “Heart involvement in systemic lupus 
erythematosus, anti-phospholipid syndrome and neonatal 
lupus”. Rheumatology 45.4 (2006): iv8-iv13.

32. Perez-Villa F., et al. “Severe valvular regurgitation and 
antiphospholipid antibodies in systemic lupus erythematosus: 
a prospective, long-term, followup study”. Arthritis and 
Rheumatology 53.3 (2005): 460-467.

33. Metz D., et al. “Prevalence of valvular involvement in systemic 
lupus erythematosus and association with antiphospholipid 
syndrome: a matched echocardiographic study”. Cardiology 
85.2 (1994): 129-136. 

18

Echocardiographic Abnormalities in Systemic Lupus Erythematosus and its Association with Anticardiolipin Antibodies and Serum Lipids

Citation: Sakharov ER., et al. “Echocardiographic Abnormalities in Systemic Lupus Erythematosus and its Association with Anticardiolipin Antibodies 
and Serum Lipids". Acta Scientific Acta Scientific Cardiovascular System 1.5 (2022): 03-18.

https://pubmed.ncbi.nlm.nih.gov/33842396
https://pubmed.ncbi.nlm.nih.gov/33842396
https://pubmed.ncbi.nlm.nih.gov/33842396
https://pubmed.ncbi.nlm.nih.gov/33842396
https://pubmed.ncbi.nlm.nih.gov/29549933
https://pubmed.ncbi.nlm.nih.gov/29549933
https://pubmed.ncbi.nlm.nih.gov/29549933
https://pubmed.ncbi.nlm.nih.gov/28295225
https://pubmed.ncbi.nlm.nih.gov/28295225
https://pubmed.ncbi.nlm.nih.gov/28295225
https://pubmed.ncbi.nlm.nih.gov/28295225
https://pubmed.ncbi.nlm.nih.gov/27639157
https://pubmed.ncbi.nlm.nih.gov/27639157
https://pubmed.ncbi.nlm.nih.gov/27639157
https://pubmed.ncbi.nlm.nih.gov/30756081
https://pubmed.ncbi.nlm.nih.gov/30756081
https://pubmed.ncbi.nlm.nih.gov/30756081
https://pubmed.ncbi.nlm.nih.gov/30756081
https://pubmed.ncbi.nlm.nih.gov/20331896
https://pubmed.ncbi.nlm.nih.gov/20331896
https://pubmed.ncbi.nlm.nih.gov/20331896
https://pubmed.ncbi.nlm.nih.gov/20331896
https://pubmed.ncbi.nlm.nih.gov/8522406
https://pubmed.ncbi.nlm.nih.gov/8522406
https://pubmed.ncbi.nlm.nih.gov/8522406
https://pubmed.ncbi.nlm.nih.gov/8522406
https://pubmed.ncbi.nlm.nih.gov/26508169
https://pubmed.ncbi.nlm.nih.gov/26508169
https://pubmed.ncbi.nlm.nih.gov/26508169
https://pubmed.ncbi.nlm.nih.gov/30533521
https://pubmed.ncbi.nlm.nih.gov/30533521
https://pubmed.ncbi.nlm.nih.gov/30533521
https://pubmed.ncbi.nlm.nih.gov/27708976
https://pubmed.ncbi.nlm.nih.gov/27708976
https://pubmed.ncbi.nlm.nih.gov/27708976
https://pubmed.ncbi.nlm.nih.gov/15540510
https://pubmed.ncbi.nlm.nih.gov/15540510
https://pubmed.ncbi.nlm.nih.gov/15540510
https://pubmed.ncbi.nlm.nih.gov/15540510
https://pubmed.ncbi.nlm.nih.gov/20890453
https://pubmed.ncbi.nlm.nih.gov/20890453
https://pubmed.ncbi.nlm.nih.gov/20890453
https://pubmed.ncbi.nlm.nih.gov/11764209
https://pubmed.ncbi.nlm.nih.gov/11764209
https://pubmed.ncbi.nlm.nih.gov/11764209
https://pubmed.ncbi.nlm.nih.gov/11764209
https://pubmed.ncbi.nlm.nih.gov/21047408
https://pubmed.ncbi.nlm.nih.gov/21047408
https://pubmed.ncbi.nlm.nih.gov/21047408
https://doi.org/10.1093/rheumatology/kel308
https://doi.org/10.1093/rheumatology/kel308
https://doi.org/10.1093/rheumatology/kel308
https://pubmed.ncbi.nlm.nih.gov/15934103
https://pubmed.ncbi.nlm.nih.gov/15934103
https://pubmed.ncbi.nlm.nih.gov/15934103
https://pubmed.ncbi.nlm.nih.gov/15934103
https://pubmed.ncbi.nlm.nih.gov/7954564/
https://pubmed.ncbi.nlm.nih.gov/7954564/
https://pubmed.ncbi.nlm.nih.gov/7954564/
https://pubmed.ncbi.nlm.nih.gov/7954564/

	_GoBack
	_Hlk113451202
	_Hlk113451488
	_Hlk113452036

