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ABSTRACT 
Objectives: Heart valves lesions and central nervous system involvement are among 

the most common manifestations of the antiphospholipid syndrome (APS). In the present 
study we evaluated possible inter-relations between these manifestations in a large group of 
APS patients.  

Methods: Two hundred eighty four APS patients were retrospectively evaluated, 159 
of whom had primary APS (PAPS). Cardiac-CNS associations were determined for the entire 
study population, and for subgroups of patients with PAPS or APS associated to SLE.  

Results: Significant associations where found between cardiac vegetations and 
epilepsy (p<0.02), and between cardiac valves thickening or dysfunction and migraine 
(p=0.002). Borderline association was found between valvular vegetations and migraine 
(p=0.09). A significant association was also found between all valvular lesions and 
stroke/TIA. Sub-analyses revealed that patients with PAPS had significant associations 
between cardiac valves pathology and all CNS manifestations, while patients with APS 
associated to SLE presented no such associations.  

Conclusions: Our study point to potential different biological behaviors in PAPS than 
in APS associated to SLE. According to our results, the presence of cardiac valves pathology 
may be a risk factor for several CNS involvements in PAPS. 
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INTRODUCTION 
Traditionally described as a syndrome consisting of recurrent fetal loss, vascular thrombosis, 
and anticardiolipin autoantibodies (1-3), the antiphospholipid syndrome (APS) is now 
increasingly recognized as a multisystem disease, the clinical expression of which may 
include cardiac, neurological, renal, gastrointestinal, hematologic or cutaneous manifestations 
(4, 5). Over the last years a growing number of studies have extended our knowledge on the 
spectrum of two major target organs involvement in APS, namely the heart and the central 
nervous system (CNS). Heart valve lesions are the most common cardiac manifestations 
described in patients with APS (6-10). The introduction of two-dimensional and Doppler 
echocardiography has revealed a high prevalence of valvular abnormalities, such as 
thickening, stenosis, regurgitation and vegetations in patients with primary and secondary 
APS. Their frequency appear to be quite high, with up to 70 percent of APS patients revealing 
at least one valvular abnormality on echocardiography (4, 11, 12). Although many of these 
abnormalities are of little clinical consequence, vegetations of the mitral or aortic valves are 
present in approximately 4 percent of the patients (11), and 4–6% of all APS patients develop 
severe mitral or aortic regurgitation, necessitating valve replacement surgery in half of theme 
(8). Regarding the strong association of cardiac valvular disease with APS, it has been 
recently suggested to include cardiac valve thickening or vegetations among the classification 
criteria for APS (13) CNS involvement is also one of the most prominent clinical 
manifestations of APS. Although the mechanism of neurological involvement in APS is 
thought to be thrombotic in origin, and cerebral ischemia associated with antiphospholipid 
antibodies (aPL) is the most common arterial thrombotic manifestation, a number of other 
neuropsychiatric manifestations, including optic atrophy, chronic headache, dementia, 
cognitive dysfunction, psychosis, depression, transverse myelopathy, multiple sclerosis-like 

disease, chorea and seizures have also been associated with aPL (14, 15). 
Despite the reported heterogeneity in clinical expression of APS, the interrelations between 
various manifestations of the disease has not yet been studied, and might have been 
overlooked due to numerous possible combinations of clinical manifestations. Awareness of 
such associations might give us a better understanding of the disease. Considering the high 
prevalences of cardiac and CNS manifestations in APS we sought to evaluate possible inter 
associations between these manifestations in a large group of APS patients. 
 
PATIENTS AND METHODS 
Patients 
Two hundred eighty four APS patients from seven medical centers in Israel, Yugoslavia and 
Slovak Republic were included in the study. All patients met the 1997 revised Sapporo 
criteria for the antiphospholipid syndrome (16). All patients underwent detailed medical 
interview and routine physical examination by a qualified internist and/or rheumatologist 
prior to inclusion in the study. Further data were obtained from patients’ medical files 
regarding the expression of various clinical manifestations of the disease, demographic 
parameters and laboratory results. The study was designed to evaluate possible associations 
between cardiac valves abnormalities and epilepsy or migraine. All patients underwent 2-
dimentional and Doppler color flow echocardiographic examination for determination of 
cardiac valves abnormalities. Valvular thickening was defined as focal areas of increased 
echogenicity and thickening of cardiac valve’s leaflets. For the mitral valve a thickness of 
above 5 mm was considered abnormal, for other valves abnormal thickness was determined 
according to standards of the specific medical center. Valvular dysfunction was defined as the 
presence of stenosis or regurgitation of at least moderate severity. Non-infectious vegetations 
were defined as echocardiographically identified masses protruding from valvular leaflets, in 
the presence of sterile blood cultures and without fever. Epilepsy was defined as at least 2 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard.2004.032813 on 18 M
arch 2005. D

ow
nloaded from

 

http://ard.bmj.com/


  4

separate episodes of unprovoked seizures with an interval greater than 24 hours. Seizures could 
either be simple partial, complex partial or generalized tonic-clonic, and had to be unrelated to 
metabolic abnormalities or to drug or medication use or withdrawal, and without other 
provoking factors such as hypoxia or cerebral hypoperfusion. Migraine was defined by a 
neurologist at the specific medical center, as a recurrent severe unilateral or bilateral 
headaches, lasting 4-72 hours, with or without aura, after excluding other relevant etiologies 
such as tension headache or secondary to hypertension. 
The cardiac-CNS associations were determined for the entire study population, and for 
subgroups of patients with primary APS (PAPS) or APS associated to SLE. 
Detection of anti-β2GPI antibodies and anti-peptides antibodies 
The levels of anti-phospholipid antibodies were detected by ELISA. Ninety six wells ELISA 
plates (Nunc, Kamstrup, Roskilde, Denmark) were coated with cardiolipin (Sigma Chemical 
Co., St. Louis, Missouri, USA) 50 µg/ml in ethanol or β2GPI 10 µg/ml in PBS. Following 
blocking with 3% BSA, sera at different dilutions were added, and incubated for 2 hrs at room 
temperature. Bound antibodies were detected using goat anti-human IgG or IgM conjugated 
to alkaline phosphatase (Sigma) and appropriate substrate. The color reaction was read in 
Titertrek ELISA reader (SLT- Labistruments, Austria) at O.D. of 405nm. Extensive washing 
with PBS followed each step. 
Statistics 
Chi-Square test was performed or Fisher’s Exact test if appropriate, to analyze statistical 
significant differences between categorical variables. Two sided p-values of less than 0.05 
were considered statistically significant. 
 
RESULTS 
Two hundred eighty four APS patients were studied, 238 of whom (83.8 %) were women and 
46 (16.2%) were men. The mean age of the patients was 33.7 ± 11.9 years (range 16-71 
years), mean disease duration was 7.8 ± 5.2 years. Most patients had PAPS (n=159, 56%). 
APS was associated to SLE in 97 patients (34.2 %). The rates of anti-CL (IgG and/or IgM) 
and anti-β2GPI (IgG and/or IgM) Abs were 88.0% and 72.2% respectively. Lupus 
anticoagulants were detected in 77.1% of the study population. The prevalences of the most 
frequent clinical manifestations among the patients are presented in Table 1. The patients with 
APS associated to SLE had significantly higher rates of epilepsy, livedo reticularis, 
thrombocytopenia and autoimmune hemolytic anemia, and lower rates of fetal loss, compared 
to the patients with PAPS. There were 60 patients with valvular disease, of whom 17 had non-
infectious vegetations and 51 had valvular thickening or dysfunction. Some of the patients 
had several valvular abnormalities. Information about anticoagulant and anti-aggregate 
treatments was available for 235 patients. One hundred and nine patients received 
anticoagulant treatment, 66 of them with INR targeted to 3-4 and 43 with INR targeted to 2-3. 
Fifty-nine patients were treated with anti platelets aggregants. There were no differences in 
the rates of anti-coagulant or anti-aggregate treatments in patients with valvular disease with 
or without epilepsy or migraine. 
The heart-CNS associations are detailed in Table 2. When analyzing the whole group of APS 
patients (Table 2a), significant associations where found between cardiac vegetations and 
epilepsy (p<0.02), and between cardiac valves thickening or dysfunction, as well as overall 
valvular abnormalities (vegetations and/or valvular dysfunction) and migraine (p=0.002 for 
both). Borderline association was found between valvular vegetations and migraine (p=0.09). 
Sub analyses revealed striking differences between patients with PAPS (Table 2b) and SLE 
patients with APS (Table 2c). While PAPS patients had significant associations between 
cardiac valves vegetations and epilepsy, and between any valvular abnormality (vegetations, 
dysfunction or both) and migraine, patients with APS associated to SLE presented no such 
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associations. We also evaluated a possible connection between cardiac valves abnormalities 
and the occurrence of CVA or TIA. As shown in Table 3, significant associations were found 
between valvular disease and past episodes of CVA/TIA (Table 3a). Furthermore, these 
associations were confined to PAPS patients, but not to patients with APS associated to SLE 
Table 3b and 3c, respectively). 
 
DISCUSSION 

In the present study we point to significant associations between cardiac valves lesions 
and CNS manifestations in a large group of APS patients. The presence of valvular 
vegetations was found to be associated with epilepsy and migraine, while valvular thickening 
or dysfunction (as well as overall valvular abnormalities) were significantly associated with 
the presence of migraine. Furthermore, cardiac valves vegetations and/or dysfunction were 
strongly associated with a high rate of CVA or TIA. The rate of cardiac valve abnormalities in 
our study population was 21.1%, being somewhat more common in SLE patients (27.8%) 
than in PAPS (18.2%, NS). The prevalence of valvular pathology in our study is in the range 
reported in previous studies (7), ranging usually between 32-38% of APS patients (8, 9, 11, 
17, 18), although lower and higher prevalences have also been reported (9). Recently, 
Zavaleta et al (12) reported a rate of 70.8% of valvular lesions in APS patients, detected by 
transesophageal echocardiography. New valvular lesions or progression of existing lesions 
were detected in 9 out of 12 patients during a 5-year follow-up (12). Epilepsy was diagnosed 
in 9.9% of the patients in our study, and migraine in 18.0%, which are in line with previously 
reported rates (19, 20). In the current study we did not have information on the sequence of 
events. Thus further prospective studies are needed to evaluate whether cardiac valvular 
disease is a risk factor for CNS manifestations, or vice versa.  

A possible link between heart pathology and various CNS involvements in APS has 
not yet been investigated. The only cardiac-CNS association in APS to be reported thus fur 
has been on valvular vegetations as a possible risk factor for cerebral emboli (21-23). The 
results of our study support this observation. To the best of our knowledge a relationship 
between valvular vegetations or dysfunctions and other CNS manifestations has not yet been 
reported. The pathogenesis of valvular as well as cerebral abnormalities in APS is not entirely 
clear. It has been postulated that aPL directly cause valvular or endothelial injury unrelated to 
severity of the disease, with aPL deposition on the valves resembling immune complexes 
deposition in the dermo-epidermal junction or in the kidney basement membrane in patients 
with SLE (9, 10, 24). Antibody deposition and complement components initiating valve 
damage have been described (6), along with increased endothelial cell expression of α3β1 
integrin (25). On the other hand, some histologic studies suggest that fibrin deposits are the 
major findings, not inflammation (26). It had also been suggested that anticoagulation may 
improve cardiac valve lesions, yet other studies did not find benefit of anticoagulant or anti-
aggregate therapy (13). In our study we did not find a relation between anti-coagulant/anti-
aggregate treatments and the rates of valvular pathology. As to CNS involvement, the specific 
role of aPL remains one of the least understood aspects of this syndrome. The link between 
aPL and epilepsy has been supported by several studies (27, 28), but no direct evidence yet 
exists that aPL per se are pathogenic or are direct mediators in the development of thrombotic 
or other neurological complications in human patients. Laboratory findings which indicate 
that aPL directly binds to brain tissue, inhibit astrocytes proliferation in vitro or depolarize 
brain nerve terminals may provide a basis for understanding the pathogenesis of epilepsy and 
other neurological complications in APS (29, 30). The pathophysiology of migraine is 
complex, and includes genetic, metabolic, vascular and emotional components. Cuadrado et 
al (31) reported on five APS patients with intractable headaches treated with a 7-day course 
of anticoagulation. All five patients had a marked improvement of the headaches following 
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the treatment. It was speculated that low-dose anticoagulant therapy might be tried in APS 
patients with migraine (31). Our study was not designed to evaluate the role of therapy on 
CNS or cardiac manifestations in APS, yet we observed similar rates of migraine in patients 
treated, or untreated, with either anticoagulant or anti-aggregate therapies. The linkage 
between cardiac valves and CNS pathologies, found in our study, may point to a common 
pathogenic mechanism mediated, for example, by localized aPL-associated tissue damage. 
Further studies are required to evaluate these mechanisms. 

Of special interest is the opposite cardiac-CNS relationships found between PAPS 
patients and those with APS associated to SLE. Whereas PAPS patients showed significant 
association between cardiac valves pathology and CNS manifestations, such associations 
were not found in patients with APS associated to SLE. Possible disparities in clinical 
presentation between patients with primary and secondary APS has not yet been thoroughly 
investigated. In their retrospective study, Asherson et al reported on a lower female/male sex 
ratio, and lower rates of livedo reticularis and chorea in PAPS than that found in patients with 
SLE (32). Vianna et al found Similar clinical and laboratory profiles in patients with PAPS or 
APS associated to SLE, with the exceptions of autoimmune hemolytic anemia, endocardial 
valve disease, neutropenia, and low C4 levels, all which occurred more frequently in SLE 
patients (11). The different valvular-CNS connections found in our study may imply for 
distinct pathogenic mechanisms underlying cardiac and/or cerebral involvements in APS 
patients, depending on their background autoimmune condition. 

In conclusion, we report on close associations between cardiac valve pathology and 
several CNS manifestations- epilepsy, migraine and CVA/TIA in APS patients. Our study 
also point to potential distinct biological behaviors in PAPS and APS associated to SLE. 
According to our results, the presence of cardiac valves pathology may be a risk factor for 
several CNS involvements in PAPS. 
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Table 1: Clinical manifestations in the study population, patients with PAPS or SLE with 
APS (%). 
Clinical manifestations Entire APS 

population 
(n=284) 

Primary 
APS 

(n=159) 

SLE with 
APS 

(n=97) 

P Value 

Deep venous thrombosis 57.4 52.2 59.8 NS 
Arterial thrombosis 48.6 45.3 56.7 NS 
Recurrent pregnancy loss 27.7 34.6 19.8 <0.03 
TIA/CVA 35.2 35.8 39.2 NS 
Myocardial infarction 7.4 5.7 10.3 NS 
Epilepsy 9.9 6.9 15.5 <0.03 
Migraine 18.0 20.8 14.4 NS 
Cardiac valve vegetations 6.0 4.4 9.3 NS 
Cardiac valve thickening 18.0 17.6 19.6 NS 
Overall cardiac valve abnormalities 21.1 18.2 27.8 NS 
Livedo reticularis 15.8 11.3 25.8 <0.005 
Thrombocytopenia 28.5 22.6 40.2 <0.005 
Autoimmune hemolytic anemia 10.2 7.5 17.5 <0.02 
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Table 2: Percentage of cardiac valves abnormalities in APS patients with and without CNS manifestations (epilepsy and migraine), A: the whole study 
population (n=284), B: patients with PAPS (n=159), C: patients with SLE and APS (n=97). 
 
 
A- Whole study population 

With 
Epilepsy 

Without 
Epilepsy 

P Value With 
Migraine 

Without 
Migraine 

P Value 

Cardiac valves vegetations  17.9     4.7 <0.02 11.8 4.7 0.09
Valvular thickening and/or dysfunction  25.0      

      
17.1 NS 33.3 14.6 0.002

Overall Cardiac valves abnormalities  32.1 19.9 NS 37.3 17.6 0.002
 
B- PAPS 
Cardiac valves vegetations  18.1      3.5 <0.03 12.1 2.4 <0.04
Valvular thickening and/or dysfunction  27.3      

      
16.9 NS 33.3 13.5 <0.01

Overall Cardiac valves abnormalities  27.3 17.6 NS 36.3 13.5 0.002
 
C- APS associated to SLE 
Cardiac valves vegetations  13.3      8.5 NS 7.1 9.6 NS
Valvular thickening and/or dysfunction  19.5      

      
20.0 NS 21.4 19.2 NS

Overall Cardiac valves abnormalities  33.3 26.8 NS 28.6 27.7 NS
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Table 3: Cardiac valves abnormalities (%) in APS patients with and without CVA/TIA, A: the whole study population (n=284), B: patients with PAPS 
(n=159), C: patients with SLE and APS (n=97). 
 
 
A- Whole study population 

With 
CVA/TIA 

Without 
CVA/TIA 

P Value 

Cardiac valves vegetations  10.0   3.8 <0.04
Valvular thickening and/or dysfunction  26.0   

   
13.6 <0.01

Overall Cardiac valves abnormalities  32.0 15.2 <0.001
 
B- PAPS 
Cardiac valves vegetations  7.0   2.9 NS
Valvular thickening and/or dysfunction  26.3   

   
12.7 0.03

Overall Cardiac valves abnormalities  28.1 12.7 <0.02
 
C- APS associated to SLE 
Cardiac valves vegetations  13.1   6.8 NS
Valvular thickening and/or dysfunction  23.7   

   
16.9 NS

Overall Cardiac valves abnormalities  36.8 22.0 NS
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