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 Introduction  

3. INTRODUCTION 

HISTORICAL PERSPECTIVE 
 

In 1906, Wasserman and colleagues (1) discovered “reagin” an antibody reacting with 

an antigen located in alcohol extracts of liver from a fetus with congenital syphilis. Pangborn 

(2), in 1941, showed that this antigen was a phospholipid wich was named cardiolipin. The 

subsequent use of cardiolipin, together with phosphatidylcholine and cholesterol, led to the 

development of various precipitation complement fixation techniques to detect reagin. During 

Word War II, individuals with positive serologic test results for syphilis were identified, but 

they had no clinical evidence of the disease. It became apparent that false-positive serologic 

test results for syphilis might occur occasionally, usually as a result of an acute infection such 

as malaria or endocarditis. In 1955, it was shown that patients with endocarditis had a high 

incidence of autoimmune disorders, especially systemic lupus erythematosus (SLE) (3).  

In 1952, an in vitro inhibitor of coagulation was found in two patients with SLE. This 

inhibitor was frequently associated with false-positive serologic test results for syphilis and 

could be absorbed from plasma by phospholipids (4). In 1972, it was named lupus 

anticoagulant (LA), although 50 percent of patients with this serologic abnormality do not have 

SLE. Although the antibody acts as an anticoagulant in vitro, in vivo it is mainly associated 

with thrombotic events and less frequently with hemorrhage (5).  

In the early 1980s, studies carried out at London’s Hammersmith Hospital by Dr 

Graham Hughes and colleagues, led to the development of solid-phase immunoassays to detect 

anticardiolipin (aCL) (6). A high correlation between the IgG isotype of aCL and clinical 

thrombosis was documented and a close relationship between these antibodies and the 

presence of the LA was also demonstrated (7). In 1986, these findings led to the recognition of 

the so-called anticardiolipin syndrome, which was later more correctly named the 

antiphospholipid syndrome (APS) or Hughes syndrome.  In 1987, Dr Hughes group recognized 
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that some individuals without lupus or antinuclear antibodies (ANAs) developed the syndrome. 

These patients were termed as primary APS.  

A major advance came in the early 1990s with the simultaneous recognition by three 

different groups that antiphospholipid antibodies (aPL) required a plasma protein “cofactor” to 

bind cardiolipin on ELISA plates. ß2-glycoprotein I (�2GPI) was identified as this cofactor 

(Figure 1). Since then, a number of “cofactors”, including prothrombin, have been described. 

In 1992, Dr Ronald Asherson described for the first time a subgroup of patients with an 

unusual form of presentation of APS with a widespread coagulopathy affecting predominantly 

small vessels that led to rapid multiorgan failure. This dramatic clinical situation was termed 

catastrophic APS (CAPS) (8).  

 

Figure 1. Structure and peptide localization of �2GPI 
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In 1999, a preliminary classification criteria was established after an expert workshop held in 

Sapporo, Japan (9) (Table 1). The need for consensus criteria for APS was heightened by the 

diversity of clinical and basic science disciplines that contribute to the diagnosis and treatment 

of APS and by the lack of uniformity in previous proposed criteria for APS. These criteria 

have been validated and widely used in clinical trials during recent years.  

 

 
Table 1. Preliminary classification criteria for APS (Sapporo Criteria) 
 
Clinical criteria 

1. Vascular thrombosis 
One or more clinical episodes of arterial, venous, or small vessel thrombosis, in any 
tissue or organ. Thrombosis must be confirmed by imaging or Doppler studies or 
histopathology, with the exception of superficial venous thrombosis. For 
histopathological confirmation, thrombosis should be present without significant 
evidence of inflammation in the vessel wall. 
 

2. Pregnancy morbidity 
(a) One or more unexplained deaths of a morphologically normal fetus at or beyond the 
10th week of gestation, with normal fetal morphology documented by ultrasound or by 
direct examination of the fetus, or 
(b) One or more premature births of a morphologically normal neonate at or before the 
34th week of gestation because of severe preeclampsia or eclampsia, or severe placental 
insufficiency or 
(c) Three or more unexplained consecutive spontaneous abortions before the 10th week 
of gestation, with maternal anatomic or hormonal abnormalities and paternal and 
maternal chromosomal causes excluded. 

 
Laboratory criteria 

1.  aCL of IgG and/or IgM isotype in blood, present in medium or high titers, on 2 or more 
occasions, at least 6 weeks apart, measured by a standardized enzyme-linked 
immunosorbent assay for �2GPI –dependent anticardiolipin antibodies. 

 
2.  LA present in plasma, on 2 or more occasions at least 6 weeks apart, detected according 

to the guidelines of the International Society on Thrombosis and Hemostasis.  
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Recently, another workshop was held in Sydney, Australia in which experts proposed some 

modifications to previous criteria,  such as the inclusion of  �2GPI antibodies. Although no 

new clinical criteria were added, some particular features were remarked on, such as associated 

APS features, including cardiac valve involvement, livedo reticularis, thrombocytopenia, APS 

nephropathy and non-thrombotic central nervous system (CNS) manifestations (i.e., cognitive 

dysfunction) (Table 2) (10) 

Table 2. Revised classification criteria for APS (Sydney Criteria) 
Clinical criteria 
1. Vascular thrombosis 
 

One or more clinical episodes of arterial, venous, or small vessel thrombosis, in any 
tissue or organ. Thrombosis must be confirmed by objective validated criteria (i.e. 
unequivocal findings of appropriate imaging studies or histopathology). For 
histopathological confirmation, thrombosis should be present without significant 
evidence of inflammation in the vessel wall. 
 

2. Pregnancy morbidity 
(a) One or more unexplained deaths of a morphologically normal fetus at or beyond the 

10th week of gestation, with normal fetal morphology documented by ultrasound or 
by direct examination of the fetus, or                

 
(b) One or more premature births of a morphologically normal neonate before the 34th 
week of gestation because of: (i) eclampsia or severe preeclampsia defined according to 
standard definitions, or (ii) recognized features of placental failure, or 
 
(c) Three or more unexplained consecutive spontaneous abortions before the 10th week 
of gestation, with maternal anatomic or hormonal abnormalities and paternal and 
maternal chromosomal causes excluded. 
 

Laboratory criteria 
 

1. LA present in plasma, on two or more occasions at least 12 weeks apart, detected 
according to the guidelines of the International Society on Thrombosis and Hemostasis  

 
2.  aCL antibody of IgG and/or IgM isotype in serum or plasma, present in medium or high 

titers (i.e. >40 GPL or MPL, or >the 99th percentile), on two or more occasions, at least 
12 weeks apart, measured by a standardized ELISA 

 3. Anti- �2GPI antibody of IgG and/or IgM isotype in serum or plasma (in titers >the 99th 
percentile), present on two or more occasions, at least 12 weeks apart, measured by a 
standardized ELISA, according to recommended procedures.

APS is present if at least one of the clinical criteria and one of the laboratory criteria that 
follow are met 
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During recent years, the clinical spectrum of APS has extended to other fields, recognizing the 

presence of aPL in a series of other conditions such as systemic chronic infections, other 

autoinmune diseases (i.e., systemic vasculitis), malignancies or recurrent pregnancy losses.  

More than 20 years after the original description of the clinical syndrome, there are still 

many questions unresolved, including the long term follow-up of patients with primary APS, 

the importance of aPL in asymptomatic patients and the clinical significance of these 

antibodies in other conditions such as malignancies.  

APS can present in different scenarios, such as asymptomatic “carrier” patients for aPL, 

“classical” APS with recurrent venous and/ or arterial thrombosis, APS affecting otherwise 

healthy women with recurrent pregnancy loss, asymptomatic aPL positivity with non 

thrombotic aPL manifestations (i.e., thrombocytopenia, hemolytic anemia or livedo reticularis) 

or a life-threatening form characterized by a rapid development of microthombosis (CAPS) 

(11). 
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4.1 PATHOGENESIS 

Several pathogenetic mechanisms for thrombosis in APS have been described. It is 

likely that no single mechanism explains thrombosis in it self. It is known that aPL are directed 

against phospholipid-binding proteins expressed on, or bound to, the surface of vascular 

endothelial cells or platelets. The main protein associated with aCL activity is �2GPI bound to 

phospholipids. �2GPI is a highly glycosylated single-chain protein that is present in plasma 

and avidly binds to negatively charged phospholipids such as cardiolipin, phosphatidylserine, 

or phosphatidylinositol. Despite the strong association between aPL and thrombosis, the 

pathogenic role of aPL in the development of thrombosis has not yet been fully elucidated.  aPL 

interfere with several aspects of the protein C system, inhibiting the formation of thrombin 

(through the inhibition of prothrombinase activity), decreasing protein C activation by the 

thrombomodulin-thrombin complex, inhibiting assembly of the protein C complex, inhibiting 

activated protein C activity, and binding to factors Va and VIIIa in ways that protect them 

from proteolysis by activated protein C (11,12).  Patients with aPL may also have antibodies 

directed against other proteins, including heparin/heparin sulfate, prothrombin, platelet-

activating factor, tissue-type plasminogen activator, thromboplastin, oxidized low density 

lipoproteins, thrombomodulin, kininogen, factors VII,  and XII (11,12).  

 aPL appear to play a direct pathogenic role and APS is now widely accepted as an 

example of an autoantibody-mediated disease. Proposed pathophysiological mechanisms may 

be categorized into two types. Firstly, aPL may act in vivo by disrupting hemostatic reactions 

occurring on cell membranes. aPL may alter the kinetics of the normal procoagulant and 

anticoagulant reactions by cross-linking membrane-bound proteins, by blocking protein-

protein interactions, and/or by blocking the access of other proteins to the phospholipid 

membrane. Secondly, aPL may stimulate certain cells thereby altering the expression and 

secretion of various molecules (11).  
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It is accepted that aPL can react with endothelial cells, mainly through the binding to 

�2GPI expressed on cell membranes. Exogenous  �2GPI  can bind to endothelial cells at the 

putative phospholipid binding site located in the fifth domain of the molecule or through 

annexin II an endothelial cell receptor for tissue plasminogen activator. Anti �2GPI can 

recognize cell membrane �2GPI on either small or large vessel endothelial cells (12). Several 

effects of aPL on vascular endothelium have been described. aPL interact with cultured human 

vascular endothelial cells with resultant injury and/or activation. Incubation of cultured 

endothelial cells with aPL increases the expression of cell adhesion molecules [intercellular 

cell adhesion molecule-1 (ICAM-1), vascular cell adhesion-1 (VCAM-1) and E-selectin], an 

effect that is mediated by �2GPI and may promote leukocyte adhesion to the endothelial 

surface. Tissue factor (TF) expression is increased in cultured endothelial cells incubated with 

aPL. aPL with reactivity against annexin V induce apoptosis in endothelial cells (12). LA have 

also been shown to stimulate the release of microparticles and possible prothrombotic activity 

from endothelial cells. aPL can also promote TF synthesis by leukocytes. Stimulation of 

peripheral blood monocytes from aPL syndrome patients with �2GPI induces substantial 

monocyte TF activity. aPL may also increase TF activity via inhibition of TF pathway 

inhibitor activity (11,12). 

Some animal studies suggest a pathogenetic role of aPL in pregnancy failure. Placental 

infarction is a feature of fetal loss in some cases of APS, suggesting a thrombotic pathogenesis. 

One postulated mechanism is that aPL displace annexin V (a potent anticoagulant protein) 

from trophoblasts with resulting increased exposure of anionic phospholipids and acceleration 

of thrombin generation. Annexin V appears to play a thrombomodulatory role in the placental 

circulation where it is necessary for maintenance of placental integrity. Some patients with 

APS have evidence for antibodies that specifically recognize annexin V and increased levels of  

these antibodies has also been reported in patients with thrombosis (13). 
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Although the specific antigenic reactivity of aPL is crucial to their effect, the 

pathogenic mechanisms that lead to fetal and placental injury in vivo are not completely 

understood. One method of further defining the pathogenesis is to use the antigen binding 

domain of aPL as a means of localizing the pathogenic antibodies. This domain can activate 

the complement cascade or bind to Fc� receptors, or both, and thereby trigger activation of the 

effectors of injury, leukocytes and platelets (13). Findings from animal models of APS induced 

pregnancy loss and increased injury-induced thrombosis argue that complement factors C3 and 

C5 are essential proximal mediators of tissue injury. Intact complement regulation seems to be 

essential for maintenance of normal pregnancies. In pregnant mice that are deficient in 

regulators of complement activation, the fetuses die in utero surrounded by inflammatory cells 

and complement split products. However, breeding mice that lack complement inhibitors on a 

complement-deficient background rescues pregnancies. These studies suggest that 

uncontrolled activation of the complement pathway leads to pregnancy failure, even without 

aPL (13). Girardi et al (14) proposed that aPL bind to trophoblasts and exaggerated 

complement activation overwhelms the inhibitory capacity of local complement regulatory 

proteins, thereby enabling the complement cascade to proceed. This process leads to 

recruitment and stimulation of inflammatory cells and injury to the developing fetal–placental 

unit. 

Additionally, their murine models of APS demonstrated that complications of 

pregnancy are initiated by inflammation rather than by thrombosis.  The same group (14) 

identified a previously unrecognized role for complement as an early effector in pregnancy 

loss associated with placental inflammation. In a mouse model of APS, complement activation 

has an essential and causative role in fetal loss and growth restriction. Blockade of the 

complement cascade in vivo with a C3 convertase inhibitor (Crry–Ig), a monoclonal antibody 

to C5, or a C5a receptor antagonist peptide reverses fetal loss and growth restriction in 
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pregnant mice that have been treated with human IgG containing aPL. Furthermore, mice 

deficient in complement C3, C5 or C5a receptors are resistant to fetal injury induced by aPL 

(15). The different complement components that participate in the pathogenesis of APS are 

illustrated in Figure 2.  

 

Figure 2. Pathogenic mechanisms of APS 

 

Figure courtesy of Dr J.E. Salmon 
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4.2 PRIMARY APS 

During the early years of the description of APS, the concept of “primary” APS 

syndrome was accepted as a preliminary step in the evolution of a full blown lupus (16). 

Currently, it is established that primary APS syndrome is a separate disorder. 

In 1988, Ronald Asherson (16) described some particular characteristics in these 

patients, such as persistent negativity for double stranded DNA antibodies (dsDNA), the 

presence of ANAs at low titers (between 1:40 and 1:160), and the presence of anti-

mitochondrial antibodies which are also directed against phospholipids in mitochondrial 

membranes. Additionally, he extended the concept of primary APS to 3 groups of patients: 1) 

patients with idiopathic deep vein thrombosis (DVT), pulmonary embolism (PE) and 

pulmonary hypertension in the absence of any autoimmune disease, 2) patients with stroke, 

transient ischemic attacks (TIA) and, less commonly, other large vessel occlusions including 

myocardial infarction (MI) or peripheral vessel thrombosis, particularly in young patients 

(under the age of 45) and 3) patients with recurrent fetal losses (16).  

Asherson et al (17) performed one of the first multicenter studies in patients with 

primary APS. Seventy patients were included, 26 (37%) were male, and 44 (63%) female, 

giving a 2:1 female/male ratio. Mean age was 38 years (range from 21 to 59) and patients were 

followed for at least 5 years. None of the patients developed SLE during the follow-up. Thirty-

eight (54%) of patients had episodes of DVT, being accompanied by PE in 18 cases. Arterial 

occlusions were found in 31 (44%) patients, mainly in the form of strokes, TIA and MI. 

Recurrent fetal losses were present in 24 (34%) patients. Other less frequent manifestations 

were livedo reticularis in 14 (20%) patients and avascular necrosis in 2 (3%) patients. ANAs 

were present in 32 (46%) patients, most of them at low titers (range from 1:10 to 1:160). Only 

6 patients had ANAs at high titers (from 1:320 to 1:3200). Antimitochondrial antibodies (M5 

type) were present in 11 of 40 patients tested. Sixty patients were positive for LA and aCL, 5 
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patients had aCL alone and 5 had only LA. Thrombocytopenia was present in 32 (46%) 

patients and Coombs´positivity was present in 10, accompanied by autoimmune hemolytic 

anemia in 3 cases. Five out of 70 patients had relatives with SLE, rheumatoid arthritis (RA), or 

a clotting tendency. The authors suggested that in comparison with APS related with SLE, 

patients with primary APS have a low incidence of valve lesions, livedo reticularis, chorea, 

fever, myalgia, and arthralgia. The presence of rheumatoid factor (RF), cryoglobulinemia or 

low complement in a minority of patients might also be indicative of an immune mediated 

basis in primary APS patients.  

Some years later, Piette et al (18) proposed exclusion criteria to distinguish primary and 

SLE-related APS. The presence of any of these criteria excludes the diagnosis of primary APS: 

Malar rash, discoid rash, oral or pharyngeal ulceration, frank arthritis, pleuritis in the absence 

of PE or left-sided heart failure, pericarditis in the absence of MI or uremia, persistent 

proteinuria greater than 0.5 gram per day, due to biopsy proven immune complex-related 

glomerulonephritis, lymphopenia (less than 1000 cells), anti  dsDNA, antiextractable nuclear 

antibodies (anti-ENAs), ANAs of more than 1:320, and drugs potential inducers of APS. The 

authors proposed that a follow-up longer than 5 years after the first clinical manifestation is 

necessary to rule out the subsequent emergence of SLE.  

One of the first studies by Vianna et al (19) compared the different characteristics 

between primary with SLE-related APS.  Fifty-six patients had APS plus SLE and 58 had 

primary APS. There were no significant differences between the two groups with the 

exceptions of autoimmune hemolytic anemia (p values: < 0.05 ), cardiac valve disease (p< 

0.005), neutropenia (p< 0.01), and low C4 levels (< 0.001) all of which occurred more 

frequently in patients with SLE-related APS. 

Cervera et al (20) reported the largest survey of APS patients until date. The cohort 

include 1,000 European patients recruited from 20 different centers. The main clinical features 
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at disease onset were DVT in 317 (31.7%) patients, thrombocytopenia in 219 (21.9), livedo 

reticularis in 204 (20.4%), stroke in 131 (13.1), superficial thrombophlebitis in 91 (9.1), PE in 

90 (9.0), fetal loss in 83 (8.3), TIA in 70 (7.0), hemolytic anemia in 66 (6.6), skin ulcers in 39 

(3.9), and epilepsy in 34 (3.4) patients. Eight (0.8%) patients had a CAPS.  Cumulative 

features during evolution of the disease are shown in Table 3.  

Of the entire cohort, 53.1% patients had primary APS and 41.2% had APS associated 

with SLE or lupus-like disease (LLD). Both groups had similar profiles (including age at 

disease onset), except that patients with APS associated with SLE had more episodes of 

arthritis (56% versus 3% in patients with primary APS) and livedo reticularis (36% versus 16) 

and more frequently exhibited thrombocytopenia (43% versus 21%) and leukopenia (38% 

versus 2%). The female/male ratio was higher (7:1) in patients with APS associated with SLE 

than in patients with primary APS (3.5:1).  Patients with childhood-onset APS had more 

episodes of chorea and jugular vein thrombosis, whereas patients with older-onset APS were 

more frequently male and had a higher frequency of strokes and angina pectoris, but a lower 

frequency of livedo reticularis, compared with the remaining patients (20).  

  
Soltetsz et al (21) studied a large cohort of 637 Hungarian APS patients. Primary APS 

was diagnosed in 218 patients and secondary APS in 419 subjects, of whom 288 had SLE. 

There were significantly more men among the primary compared with the SLE-related APS 

patients (male: female ratio 39/218 vs 27/288). Cerebrovascular thrombosis was significantly 

more frequent in SLE-related APS than among primary APS patients (128=288 vs 77=218).

However, there was no difference between the two groups in the occurrence of venous 

thrombosis, coronary, carotid and peripheral arterial thrombosis, and fetal loss. The frequency 

of LA, IgM and IgG isotype aCL was similar in the two groups.
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Table 3.  Cumulative clinical features during the evolution of the disease in 1000 patients with APS 
Manifestations  No. (%) 
Peripheral thrombosis 
Deep vein thrombosis 389 38.9
Superficial thrombophlebitis in legs 117  11.7 
Arterial thrombosis in legs  43 4.3 
Venous thrombosis in arms  34  3.4 
Arterial thrombosis in arms  27  2.7
Subclavian vein thrombosis  18  1.8
Neurologic manifestations 
Migraine  202  20.2
Stroke  198  19.8
Transient ischemic attack  111  11.1
Epilepsy 70  7
Multiinfarct dementia  25  2.5
Chorea  13 1.3
Pulmonary manifestations 
Pulmonary embolism  141 14.1
Pulmonary hypertension  22 2.2
Pulmonary microthrombosis  15 1.5
Cardiac manifestations 
Valve thickening/ dysfunction  116 11.6
Myocardial infarction  55 5.5
Angina 27 2.7
Myocardiopathy 29 2.9
Vegetations  27 2.7
Coronary by-pass re-thrombosis 11 1.1
Intraabdominal manifestations 
Renal manifestations  27 2.7 
Gastrointestinal manifestations 15 1.5
Splenic infarction  11 1.1
Cutaneous manifestations 
Livedo reticularis 241 24.1
Ulcers  55 5.5
Pseudovasculitic lesions  39 3.9
Digital gangrene  33 3.3
Cutaneous necrosis  21 2.1
Osteo-articular manifestations 
Arthralgia  387 38.7
Arthritis  271 27.1
Avascular necrosis of bone 24 2.4
Ophthalmologic manifestations 
Amaurosis fugax  54 5.4
Retinal artery thrombosis  15 1.5
Optic neuropathy  10 1.0 
ENT manifestations 
Nasal septum perforation 8 0.8
Hematological manifestations 
Thrombocytopenia  (<100 000) 296 29.6
Hemolytic anemia  97 9.7
Obstetric manifestations (pregnant females 590)
Preeclampsia 56 9.5
Eclampsia  26 4.4
Abruptio placentae                12          2.0
Fetal manifestations  (pregnancies 1580)
Early fetal losses (<10 weeks) 560 35.4
Late fetal losses  (>10 weeks) 267 16.9
Live births  753 47.7
Premature births 80/753 10.6
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Primary APS is rare in children and little information exists on its potential for 

evolution into SLE. Gattorno et al (22) reported one of the few series in children. The authors 

described 14 patients (9 boys and 5 girls), who presented clinical manifestations of APS 

between 3 and 13 years of age (median 9 years) and were followed for 2 to 16 years (median 6 

years). Six patients presented with DVT, 5 with stroke, 2 with peripheral artery occlusion, 1 

with Budd–Chiari syndrome and 1 with MI. During follow-up, 4 patients had one or more 

recurrences of vascular thrombosis. At the last observation, 10 patients could still be classified 

as having primary APS, 2 had developed SLE (both patients developed anti-dsDNA), 1 LLD 

and 1 Hodgkin’s lymphoma four years after the onset of primary APS. The authors suggested 

that some children who present with features of primary APS may progress to SLE or LLD. 

Espinola-Zavaleta et al (23) studied a series of 24 patients with primary APS 

prospectively by transesophageal echocardiography (TEE). At baseline, 70% of patients had 

valve disease, MI was detected in 5 (29%) cases and pulmonary hypertension in 4 (23%). After 

a 5 year follow-up, a new TEE was performed in 12 patients. Valve lesions were unchanged in 

3 patients, and new valve lesions were detected in 3 patients in spite of anticoagulation 

treatment with acenocumarol.  

Environmental and genetic factors contribute to ethnic variation and susceptibility to 

APS and thus interethnic differences in disease patterns may be due to environmental or 

genetic factors, or both. The etiology of the APS is linked to genetic predisposition, which may 

be accounted for, at least in part, by genes of the major histocompatibility complex (MHC) 

(HLA system). The association between HLA class II genes and aPL production has been 

reported in a number of studies. The association of HLA-DRB1*04, DRB1*07(0701), 

DRB1*1302, DR53, DQB1*0301 (DQ7), *0302, and *0303, HLA-DR4, -DR7, DR5, -DRw53, 

DRB10901, DPB11501,DPB1-2301, HLA-DPB10301, DPB11901, and DQB106, with aCL 

has been demonstrated in APS  (24).
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Goldstein et al (25) studied 91 SLE and 16 primary APS Caucasian patients from 

Ottawa, Canada. aPL were found in 19 (21%) of 91 SLE patients. HLA-DR17 and Dw24 were 

decreased in patients with SLE with aPL and in patients with APS. HLA-DR4 and the linked 

DR53 were significantly increased in patients with primary APS compared to patients with 

SLE.  In patients with aPL (SLE and primary APS) compared to patients with SLE without 

aPL, associations were found with HLA-DR53, DR7 and to a lesser degree with DQ7.  Freitas 

et al (26) performed a genetic analysis of the MHC profile of 34 Brazilian patients with 

primary APS and 35 secondary APS  (related to SLE). Compared with controls, patients with 

primary APS exhibited a non-significantly increased frequency of DR53 associated alleles, and 

patients with secondary APS presented an increased frequency of HLA-DRB1*03 alleles. A 

trend towards an increase in the frequency of the DQB1*0604 allele and of the DQB1*0302 

allele was seen in secondary APS.  Caliz et at (27) studied 83 British Caucasian patients with 

APS  (53 with primary APS and 30 with APS associated with SLE). The authors found a 

number of possible HLA alleles and haplotypes associated with APS. The major association 

seen was between the DQB1*0604/5/6/7/9-DQA1* 0102-DRB1*1302 haplotype and APS. 

The frequency of this haplotype was greater in primary APS than in secondary APS, with the 

association being even stronger in anti �2GPI positive primary APS. 

Despite the heterogeneity in the clinical expression of APS, some clinical features that 

can be grouped in different clusters.  Krause et al (28) analyzed 246 patients with APS and 

after clinical stratification and statistical analysis (by factor analysis) found different clusters 

for APS. The first group of patients is characterized by cardiac valves abnormalities, livedo 

reticularis and neurologic manifestations (epilepsy and migraine). The second group 

represents the association between arthritis, thrombocytopenia and leukopenia. The third group 

represents the association between recurrent fetal loss and intrauterine growth restriction and 

the fourth group constitutes the inverse correlation between arterial and venous thrombosis. 
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The authors suggested that once any of these features or lesions is recognized in a specific APS 

patient, special attention should be paid to for the future emergence of the other cluster 

manifestations. 
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4.3. APS ASSOCIATED WITH OTHER DISEASES 

APS was first recognized in patients with SLE and was then found a lower frequency in 

patients with other autoimmune disorders. Additionally, aPL (either aCL or LA) are 

occasionally elevated in normal individuals or can be present in a series of chronic conditions 

such as infectious diseases, neoplasms or can be induced by drugs.  

In a study of 552 randomly selected healthy blood donors, IgG aCL were present in up 

to 9.4 percent in a first test and were persistent in approximately 1.4 percent (29).  Increased 

levels of IgG or IgM aCL have been observed in 12 to 52 percent of the elderly.  The 

prevalence of the LA has ranged from 1.7 percent of patients with suspected venous 

thromboembolism who did not have the disease to 8 percent in healthy blood donors (30). aPL 

also occur with increased frequency (10-15 percent) in women with more than three 

spontaneous recurrent abortions (31). 

Both LA and aCL have also been found in patients with a variety of autoimmune and 

rheumatic diseases (32-34) including: hemolytic anemia, idiopathic thrombocytopenic purpura 

(ITP) (up to 30 percent) (35), juvenile arthritis (28-46%) (36), RA (7 to 50 percent) (37), 

psoriatic arthritis (28 percent) (38), systemic sclerosis (SSc) (25 percent), especially with 

severe disease (39), Behcet's syndrome (7-20 percent) (40), primary Sjögren's syndrome (pSS) 

(25 to 42 percent) (41, 42), mixed connective tissue disease (22 percent) (43), polymyositis 

and dermatomyositis (44), polymyalgia rheumatica (20 percent) (45), chronic discoid lupus 

erythematosus (46), eosinophilia myalgia and toxic oil syndrome (47), vasculitis (48) and 

autoimmune thyroid disease (43 percent) (49) among others.  

Several drugs have been implicated as potential inducers of APS, including 

phenothiazines (chlorpromazine), phenytoin, hydralazine, procainamide, quinidine, quinine, 

dilantin, ethosuximide, alpha interferon, amoxicillin, chlorothiazide, oral contraceptives, 

and propranolol (50,51). 
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4.3.1 APS ASSOCIATED WITH SLE 

Reports of the prevalence of aPL in SLE are myriad and have varied widely, depending 

on the antigen source and method used. The prevalence of LA has been estimated at10 to 30% 

of patients and aCL at 18 to 86% of patients (52,53).  

Cross-sectional studies of aPL in SLE underestimate the true prevalence, because many 

SLE patients make these antibodies intermittently. In fact, some SLE patients make aPL only 

after thrombotic events, demonstrating the importance of prospective studies in SLE.  

Previous estimates have suggested that 30% of SLE patients will develop APS [52,54]. 

In the Hopkins Lupus Cohort, after at 20 years of follow-up, there was a 50% chance of having 

an arterial or venous thrombotic event if the SLE patient had LA (53). Conversely, aPL may 

precede full blown SLE by several years. McClain et al (55) analyzed prediagnosis serum 

samples of 130 individuals who had been diagnosed with SLE. aPL measured by aCL IgG 

and/or IgM were detected in 18% of the SLE patients prior to diagnosis. aCL appeared from 

7.6 years prior to SLE diagnosis to within the same months as SLE diagnosis, with a mean 

onset of 3 years before SLE diagnosis. Additionally, the presence of aCL predicts a more 

severe clinical outcome; these patients had more frequent renal disease, CNS involvement, 

thrombocytopenia and clotting events.  

The presence of aPL is a poor prognostic factor in critically ill SLE patients. Williams 

et al (56) reported 61 SLE and APS patients who required intensive care unit (ICU) admission. 

A diagnosis of APS was made in 37 (61%) of the 61 patients; 36 with coexisting SLE and one 

with primary APS. aPL tests were positive in 32. APS patients had an increased rate of ICU 

death and reduced long term survival.  

Cervera et al (57) assessed the main causes of morbidity and mortality in a cohort of 

1000 European patients suffering from SLE during a 10-year period.  Thromboses were a 

predominant cause of death in 18 patients and were always associated with the presence of 
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aPL. The most common thrombotic events were cerebrovascular accidents (11.8%), coronary 

occlusions (7.4%), and PE (5.9%). When the causes of death during the initial 5 years of 

follow-up were compared with those during the ensuing 5 years, active SLE and infections 

(28.9% each) appeared to be the most common causes during the initial 5 years, while 

thromboses (26.1%) were the most common cause of death during the last 5 years. 

The presence of aPL may condition the clinical setting of SLE in different organs, such 

as the heart, CNS, kidneys and lungs, among others. It has been shown that the prevalence of 

valvular abnormalities, particularly left sided valve lesions, is higher in SLE patients with aPL 

than in those without. Khamashta et al (58) showed that patients with SLE and aPL have an 

increased frequency of mitral valve vegetations and mitral regurgitation than aPL-negative 

patients (16 vs 1.2% and 38 vs 12%, respectively). In this study, 9 of 50 patients with mitral 

valve disease had cerebrovascular occlusions during follow-up, showing that valvular lesions 

can be a source for emboli and a possible cause of ischemic stroke in aPL patients, as reported 

by other authors.  In patients with SLE, particularly women between 35 and 44 years of age, 

the risk of cardiovascular events is over 10 times higher than in healthy women of similar age 

(59).  

Early studies by Mackworth-Young and Hughes in 1985 (60) found a higher 

prevalence of aPL in SLE patients with seizures, higher than the accepted prevalence in the 

common SLE population. Herranz et al (61) confirmed that in SLE patients, moderate-to-high 

titers of IgG aCL are associated with seizures, suggesting a role in the etiopathogenesis of 

epilepsy in SLE. These authors found a statistically significant higher prevalence of aPL in 

SLE patients with seizures compared with control SLE patients. The titer and isotype of aCL 

were important in determining the presence of clinical complications. Moderate-to-high titers 

of IgG aCL were the most strongly implicated in relation to the appearance of seizures, while 

the IgM isotype appeared to be less specific. These findings provided evidence against a casual 
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association and suggested that the IgG isotype of aCL may have a pathogenic role in SLE-

associated epilepsy. 

Cognitive dysfunction varies from global dysfunction in the context of multi-infarct 

dementia to subtle cognitive deficits in otherwise asymptomatic patients with aPL. Denburg et 

al. (62) evaluated the relationship between aPL positivity (expressed as LA) and cognitive 

dysfunction in patients with SLE in a cross-sectional study. LA-positive patients were 2 to 3 

times more likely than LA-negative patients to be designated as cognitively impaired by the 

application of specific psychometric tests, with lower performance on tasks of verbal memory, 

cognitive flexibility and psychomotor speed. These deficits occurred independently of 

clinically overt neuropsychiatric manifestations. The authors speculated that LA positivity is 

associated with subclinical nervous system compromise, possibly on the basis of ongoing LA-

related microthrombotic events or vasculopathy.  

Recently, we described the clinical and radiological characteristics of 30 patients with 

dementia associated with APS (63). There were 21 female patients and the mean age of 

patients was 49 years (range 16–79 yr).  Fourteen (47%) of the patients suffered from primary 

APS, 9 (30%) had SLE and 7 (23%) patients had LLD. The main neurologic features included 

cerebrovascular accidents in 11 (37%) patients, migraine in 7 (23%), seizures in 4 (13%), TIA 

in 2 (7%), chorea in 2 (7%), and retinal thrombosis in 2 (7%) patients. Other APS-related 

manifestations included thrombocytopenia in 12 (40%) patients, heart valve lesions in 8 (27%) 

and DVT in 7 (28%) patients. Cortical infarcts were found in 19 (63%) patients, subcortical 

infarcts in 9 (30%), basal ganglia infarcts in 7 (23%) and signs of cerebral atrophy in 11 (37%). 

Although 63% of patients had APS manifestations before the diagnosis of dementia, only a 

minority (37%) were receiving anticoagulation. The mean time evolution from initial 

manifestation of APS to the diagnosis of dementia in these patients was 3.5 years.  
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Although the outcome of renal transplant in patients with SLE does not differ from that 

of other populations, the presence of aPL modifies their prognosis. A number of studies have 

reported a poor outcome, with high rates of graft loss as a result of thrombotic events in 

patients with SLE positive for aPL (64-66).  Fernandez-Fernedo et al (67) demonstrated that 

patients who developed postransplant aPL de novo showed a higher rate of acute rejection. In 

addition, in patients who suffered any episode of acute rejection, the production of 

postransplant aPL was associated with a higher frequency of postransplant cardiovascular 

disease.  

The prevalence of pulmonary hypertension in APS associated with SLE and primary 

APS has been estimated to be between 1.8% and 3.5%, respectively (68). In a prospective 

analysis of 500 patients with SLE, a statistically significant association between pulmonary 

hypertension and the presence of IgA aCL above 2SD has been described (69). Other 

pulmonary complications related to APS in SLE patients include pulmonary hemorrhage, adult 

respiratory distress syndrome (ARDS) and pulmonary microthrombosis (68).  

Not every positive aPL test is diagnostically and clinically significant in SLE patients. 

Interpretation of a significantly positive aPL test in SLE patients should take into account the 

following rules: Transient aPL positivity is common in the general population, especially 

during infections, and thus documentation of persistence (at least 12 weeks apart) of 

autoimmune aPL is crucial; a positive LA test is a more specific but less sensitive predictor of 

aPL-related events than is aCL; moderate to high titers aCL IgG/M (> 40 U) and/or �2GPI 

IgG/IgM antibodies are more strongly associated with aPL-related clinical events than are low 

titers; and multiple positive aPL tests yield a worse prognosis than does any single type of test 

(70). 
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4.3.2 APS ASSOCIATED WITH INFECTIONS 

Since 1983, many infections have been found to be associated with aPL positivity, 

although the pathogenic role of these antibodies was not usually obvious except in a few 

isolated cases. Recently, there have been various reports that many infections may not only 

trigger the production of these antibodies but also appear to be accompanied by clinical 

manifestations of APS itself. This has been seen particularly in patients with CAPS.  Some 

authors have proposed that infections may be a trigger for the induction of pathogenic aPL in 

certain predisposed subjects. The �2GPI induced by infections may bind to “self” aPL thus 

forming an immunogenic complex against which aPL are then produced. What constitutes this 

predisposition is unknown at this time, but clearly genetic factors might have a significant role. 

The antibodies produced by infectious triggers are therefore heterogeneous in their dependency 

on �2GPI, and a minority may resemble the “autoimmune” type (71). 

Viruses and microbial agents may induce autoimmune disease by several differing 

mechanisms. The mechanism which concerns the production of aPL and indeed the APS is 

known as molecular mimicry. A hexapeptide, TLRVYK recognized specifically by a 

pathogenic anti- �2GPI monoclonal antibody was recently identified by Blank et al (72). They 

evaluated the pathogenic potential of microbial pathogens carrying sequences related to this 

hexapeptide in mice by infusing intravenously into naïve mice IgG specific to the peptide. 

High titers of antipeptide anti-�2GPI antibodies were seen in mice immunized with 

Haemophilus influenzae, Neisseria gonorrhea, and tetanus toxoid. Significant 

thrombocytopenia, prolonged activated partial thromboplastin times, and increased fetal loss 

were seen. Thus, it is apparent that experimental APS can be induced by immunization with 

certain microbial pathogens which share epitope homology with the �2GPI molecule (72). 

We recently described the clinical and serological characteristics of 100 patients with 

APS related with infections (73). Fifty nine per cent were female and 41% male. Their mean 
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(SD) age was 32 (18) years (range 1 to 78). There were 24 young patients (under 18 years), 

who were affected mainly by skin and respiratory infections. Sixty eight patients had primary 

APS, 27 had SLE, two had LLD, two had inflammatory bowel disease (one Crohn’s disease  

and one ulcerative colitis), and one had RA. In 40 of the 100 cases, the thrombotic events 

appeared in the form of CAPS. 

The main clinical manifestations of APS included: pulmonary involvement (39%), skin 

involvement (36%), and renal involvement [35%; nine with renal thrombotic microangiopathy 

(TMA)]. The main associated infections and agents included skin infection (18%), HIV (17%), 

pneumonia (14%), hepatitis C (HCV)(13%), and urinary tract infection (10%), upper 

respiratory infections (9%), sepsis (6%) and gastrointestinal infections (6%) among others.  

Uthman and Gharavi reviewed the relationship between viral infections and the 

induction of aPL (74). aCL antibodies were frequently found in patients with chronic HCV 

infection and were seen in 22% to 44% of these patients. The clinical significance of these 

antibodies is controversial. Although most investigators suggest that these antibodies are not 

pathogenic, thrombotic events such as renal TMA and lacunar brain infarction have been 

reported (74). 

Ramos-Casals et al (75) collected 82 patients with chronic viral infections associated 

with APS (45 with chronic HCV,  32 with HIV infection and 5 with HCV-HIV coinfection).  

The main features of APS were avascular bone necrosis in 20 patients, peripheral thrombosis in 

17, thrombocytopenia in 15, neurologic features in 13, cardiac manifestations in 12, PE in 9, 

gastrointestinal manifestations in 8, and cutaneous manifestations in 8 patients. The main APS-

related features in HCV-infected patients were intraabdominal thrombosis and myocardial 

infarction, whereas, in HIV-infected patients, the main features were avascular bone and 

cutaneous necrosis. The authors proposed that chronic viral infections such as HCV and HIV, 
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might act, in some patients, as chronic triggering agents that induce a heterogeneous, atypical 

presentation of APS. 

aCL have been frequently reported in patients with HIV infection. The antibodies were 

predominantly of the IgG isotype and were seen in up to 94% of these patients. Similarly to 

HCV, the clinical significance of these antibodies in HIV infection is controversial. Although 

most studies, in addition to investigations on the nature of the target epitope for HIV-induced 

aPL, have shown that these antibodies are not pathogenic and do not appear to be of the 

autoimmune type, thrombotic events such as recurrent TIA, stroke, splenic infarction, and 

necrotic skin lesions have been reported (74). Galrao et al (76) studied the prevalence of aCL 

and anti �2GPI antibodies in 90 Brazilian patients infected by HIV,  of whom 40 (44.4%) were 

reactive for at least one type of aPL (aCL and/or anti-�2 GPI). The frequency of aCL was 

17.8%, of which 15 (17%) had aCL IgG, 3 (3%) IgM, and 1 (1%) IgA. Clinical manifestations 

of APS were detected in 12 patients (13%) of the studied population, 7 patients (8%) had at 

least one thrombotic complication, and 7 patients (8%) had at least one obstetric complication.  

There was no statistically significant association between the presence of these manifestations 

and the presence of at least one of the aPL tested. 

We documented the case of a 35-year-old African woman with HIV infection and SLE 

who developed recurrent episodes of DVT and PE in the presence of antiprothrombin (anti-PT) 

antibodies (77). Our case is most unusual in that, during the first years, the only autoantibodies 

to phospholipid detected were those against prothrombin. Recently, there has been much 

interest in the detection of anti-PT as a further means of detecting aPL, which might be useful 

in patients who had previously been found to be aPL negative by means of repeated testing 

with conventional methods. 

Several other viral infections had been related with APS including cytomegalovirus, 

varicella zoster virus, Epstein-Barr virus, adenovirus and Parvovirus B19 among others (74). 
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It is also well known that infections are common triggers of CAPS. The CAPS Registry, shows 

that at least 60% of patients appear to have developed CAPS following an identifiable trigger 

factor, with infections dominating the list. These include non-specific viral infections, 

pneumonia, infected leg ulcers, upper respiratory, urinary, gastrointestinal and cutaneous 

infections, as well as specific infections such as typhoid fever, malaria and Dengue fever, 

among others (79). 
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4.3.3 APS ASSOCIATED WITH VASCULITIS 

aPL and thrombosis may also occur in patients with primary systemic vasculitis (PSV). 

Several case reports have described APS in individual patients with polyarteritis nodosa (80), 

microscopic polyangiitis (81), and, in particular, Wegener’s granulomatosis (82). Other reports 

described several patients with giant cell arteritis/polymyalgia rheumatica (83) and APS or 

Behçet’s disease and APS (84).  In the European cohort of 1000 consecutive patients with APS 

only a very small proportion (0.7%) of patients had a diagnosis of systemic vasculitis (20). 

There are a limited number of published series of patients with PSV and APS.  

We recently reported the prevalence of aPL in a cohort of patients suffering from PSV 

in a single center (48).  One hundred and forty four patients (53 male, 91 female) were 

included with a median age of 54 years (range 18–91). Of the 144 patients, 89 were classified 

according to the ACR criteria and a further patient was diagnosed with microscopic 

polyangiitis according to the Chapel Hill Consensus definition. Patients classified according to 

the ACR criteria included: 42 with Wegener’s granulomatosis, 18 Churg-Strauss syndrome, 14 

polyarteritis nodosa, 6 Henoch-Schönlein purpura, 6 giant cell arteritis, and 3 Takayasu’s 

arteritis. Eighteen were classified clinically as follows: cutaneous vasculitis (9 patients), 

vasculitis of the central nervous system (3 patients), mesenteric vasculitis (2 patients), 

cryoglobulinemic vasculitis (2 patients), relapsing polychondritis (1 patient), and retinal 

vasculitis (1 patient). A further 36 patients with vasculitis remained unclassified.  

Of these 144 patients, 25 (17%) had some features of APS: 9 (6%) had classical APS 

according to the Sapporo criteria while 4 had features of APS with positive serology but not 

sufficient for the Sapporo criteria (probable or possible APS). A further 12 patients had 

positive aPL serology with no significant clinical features; the remaining 119 patients were 

completely negative for aPL. Of the 12 patients with positive aPL but without clinical features 

of APS, one had positive serology for both aCL and LA, four were positive for aCL alone, and 
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the remaining seven were LA positive. Of the seven positive for LA alone, four were positive 

on multiple occasions.  

 We found a prevalence of definite APS of 6% (9/144) in our population of patients 

with PSV. A further 3% (4/144) had features (both clinical and serological) of APS and were 

classified as possible APS. Additionally, 8% (12/144) had positive serology for aCL or LA, or 

both.  Our series of patients highlight the fact that some patients appear to have highly 

pathogenic LA or aCL and thrombosis while other patients, often with high antibody titers, do 

not. It is possible that the pathogenicity of the antibodies is influenced by host genetic factors, 

antibody isotype, and underlying vessel wall integrity. 
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4.3.4 APS ASSOCIATED WITH MALIGNANCIES 

Since the discovery of aCL, there have been many isolated case reports of the 

association of aCL with vascular events in patients with a variety of malignant conditions 

including solid tumors, and lymphoproliferative and hematological malignancies. It is now 

clear that aPL should always be considered in the pathogenesis of vascular occlusion occurring 

in patients demonstrating Trousseau’s syndrome (85) . 

Several mechanisms have been suggested for the association between aPL and cancer 

and include the following: (1) production of autoantibodies by the immune system as a 

response to tumor antigens; (2) production of monoclonal immunoglobulins with LA and aCL 

activities; and (3) secretion of aCL from tumor cells (85). 

Some studies have focused on the association between aPL and solid and hematological 

malignancies but with limited information on their clinical (thrombotic) presentation. A large 

prospective epidemiological study on the occurrence of malignant disease in aPL-positive 

patients was conducted in Montpelier, France in 1994 (86). One thousand and fourteen patients 

were tested at entry and, interestingly carcinoma was the most frequently associated disease. 

Of the 72 aPL positive patients, 14 had a history of carcinoma, nine had active malignant 

disease while five were in clinical remission. The main related malignancies found were 

prostatic adenocarcinoma, breast carcinoma, ovarian carcinoma and colon adenocarcinoma.  

Zuckerman et al (87) studied the prevalence of aCL in patients with malignancy and the 

possible association of aCL with thromboembolic events. They included 216 patients in their 

group and an age-matched control group of 88 healthy subjects. Forty-seven (22%) of the 

cancer patients were found to be aCL-positive compared with only three (3%) of the control 

group. The aCL-positive cancer patients had a significantly higher rate of thromboembolic 

events than aCL-negative cancer patients (13/47=28%) vs. (24/169=14%) respectively 

(P<0.05). 44 
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Miesbach et al (88) retrospectively studied the thrombotic manifestations in 58 patients 

demonstrating aPL and a history of neoplasia. Thirty-nine patients (67%) suffered from solid 

tumors such as tumors of the breast in 9 patients, prostate in 4, urinary tract in 4, colon in 4, 

brain in 3, thyroid in 3, larynx in 3, kidney in 2, cervix in 2, skin in 2, tonsils in 1, cutaneous 

squamous cell carcinoma in 1, parotid in 1, testicle in 1 and liver tumor in 1 patient. Nineteen 

patients (33%) had hematological or lymphoproliferative malignancies, including  non-

Hodgkin’s lymphoma  in 9 patients, myeloproliferative disease  in 5 patients, acute leukemia in 

2 patients, Waldenström’s macroglobulinemia  in 2 patients and monoclonal gammopathy  in 1 

patient.  Four patients suffered from a combination of malignancies such as carcinoma of the 

breast and hypophysis, carcinoma of the breast and melanoma, carcinoma of the kidney and 

testis, malignant lymphoma with a carcinoma of prostate and testis. 

Of the 58 patients, 46% had positive LA, 41% had elevated IgG aCL, 64% had elevated 

IgM aCL titers and 55% had elevated levels of both. Of the patients with solid tumors, 18/39 

(46%) patients had thromboembolic complications of the APS. Of the patients with 

hematologic and lymphoproliferative malignancies, only 6/19 (32%) suffered from 

thromboembolic complications. There was, however, no relation between the titers of aCL 

antibodies and the clinical manifestations. Finally, the authors suggested that the presence, but 

not the titers, of aPL may identify a subset of cancer patients with a high risk of developing 

thrombotic complications (88). 
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4.3.5 APS ASSOCIATED WITH OTHER AUTOIMMUNE DISEASES AND DRUGS 

Recent reports have confirmed increased concentrations of aPL in patients with RA, 

pSS or SSc, resulting in some cases in a increased risk for thrombosis or related APS 

manifestations such as thrombocytopenia or hemolytic anemia.  

The frequency of aCL in RA patients ranges from 12 to 48% in different series (89-92).  

aCL have been correlated in patients with RA with high levels of C-reactive protein, and 

repeated miscarriages (89), RF and ANAs (89, 90), extra-articular manifestations (90), nodules 

(91) and hemolytic anemia (92).

Bonnet et al (93) studied 50 consecutive patients (36 women, 14 men) with RA and 

assessed the presence of aCL and anti ß2GPI antibodies by ELISA. Nine patients (18%) had 

low titer IgG isotype aCL, but no anti ß2GPI antibodies. There was no correlation with 

thrombosis or recurrent fetal loss. There was a non significant increase in sicca syndrome and 

extra-articular manifestations of RA in the aCL positive group. No significant association was 

found between aCL and other autoantibodies (RF, ANA, antikeratin antibodies). No 

statistically significant association was found between any drug inducing aCL and the presence 

of aCL.  

 aCL have been linked to a higher risk of developing atherosclerosis in patients with 

RA. Pahor et al (94) evaluated internal carotid artery intima-media thickness and the presence 

of aPL in a selected group of 70 patients with RA (premenopausal women, non-diabetic, non-

hypertensive) and compared them with age-sex matched controls. There was a significantly 

higher internal carotid artery intima-media thickness and number of plaques in RA patients 

compared to controls. IgG and IgM aCL were present in 15.7% of RA patients compared with 

5% in the control group, whilst anti- �2GPI were positive in 30% of RA patients compared 

with 7.5% in controls.
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Sherer et al (95) studied the prevalence of aCL and anti oxidized low density 

lipoprotein (anti-oxLDL) in 82 patients with RA.  Elevated levels of IgG aCL were detected in 

17 of 82 (21%) RA patients, including 10 with low levels of IgG aCL and 7 with medium to 

high levels of aCL. IgM aCL was found in only 1 (1%) patient, and both IgG and IgM anti- 

�2GPI were found in 3 (4%) patients with RA. Elevated levels of anti-oxLDL antibodies were 

found in 8 (10%) patients, 4 of whom also had elevated levels of IgG aCL.  

Seriolo et al (96) evaluated the presence of aPL and plasma levels of protein S in 184 

patients with RA and extra-articular involvement. Of the 184 patients, 35 (19%) presented with 

at least one type of aPL. LA was present in 7 patients with concomitant aCL positivity. The 

prevalence of aCL isotypes was as follows: IgG isotype was found in 22 cases, IgM in 8 cases 

and both in 5 cases. Thrombotic events were diagnosed in 34% of aCL-positive patients with 

RA (12/35, 7 venous and 5 arterial thrombosis). Low free protein S levels were found in 22 of 

184 RA patients. Eleven of these 22 RA patients with low free protein S levels were positive 

for aCL. RA patients with positive aCL and a history of arterial and/or venous thromboses 

showed lower levels of free protein S compared with patients with positive aCL but no history 

of thrombosis. 

Tumor necrosis factor (TNF)-� inhibitors (adalimumab, etanercept, infliximab) have 

proven to be highly effective in the treatment of RA; they reduce disease activity and delay 

radiographic progression, with quite a good safety profile. Side effects of anti-TNF-� treatment 

include an increased risk for infection and induction of autoantibodies such as ANA, anti-

dsDNA and aCL.  One possible explanation for the induction of aCL positivity in patients 

treated with anti-TNF-� is that down-regulation of TNF- � leads to up-regulation of IL-10, 

which in turn activates autoreative B cells and thus induces autoantibody production (97).  

Ferraccioli et al (98) studied the induction of aCL in 8 RA patients treated with etanercept and 

followed during 85 weeks. Five patients presented an increased of aCL IgG levels, while anti-
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DNA became positive in 3/8 patients. The authors have showed that the appearance of these 

autoantibodies correlated with bacterial urinary infection or upper respiratory tract infections, 

and that antibiotic treatment restored normal aCL antibody levels. 

Bobbio-Pallavicin et al (99) studied 39 RA patients treated with Infliximab followed 

during 78 weeks and found a significant increase in aCL titers, starting at 30 weeks for IgM 

antibodies and at 78 weeks for IgG antibodies. However, in most cases the levels did not 

exceed normal limits, even after 78 weeks, and none of the patients exhibited any clinical 

feature related to APS.

Several authors have studied the prevalence of aPL in patients with pSS. The frequency 

of aPL in pSS patients has ranges from 14 to 34% (41, 42, 100-103). Cervera et al (100) 

studied the prevalence of aPL in 80 patients with pSS. Only 11 (14%) patients were found to 

have aPL (aCL, LA or both) in their sera, but anti �2GPI were not detected in any patient. 

None of the patients with pSS was diagnosed with APS.  Fauchias et al (104) studied 74 

French patients with pSS.  aPL were found in 25 (34%) patients; IgG in 23 (12 had low titers, 

6 moderate titers and 5 high titers) and IgM in 5 (3 and 2 had moderate and high titers, 

respectively). Eight (11%) patients had LA; anti-ß2GPI were detected only in 3 (4%) patients. 

Only 2 patients with LA, aPL and �2GPI had recurrent venous thrombosis. 

Recently, Ramos-Casals et al (42) described 82 patients with pSS and atypical 

autoantibodies from a total cohort of 402 patients with pSS.  Thirty-six patients had aPL: aCL 

were found in 24 patients, IgG in 19 (8 had low positive levels, 6 had moderate positive levels, 

and 5 had high positive levels), IgM in 6 (4 had low positive levels and 2 had high positive 

levels) and LA in 19 patients. Four (11%) of the 35 pSS-aPL patients fulfilled the current 

classification criteria for APS. Two additional patients had probable APS, with thrombosis but 

with only 1 positive aPL determination. The authors reviewed reported cases with pSS and 

found 134 patients reported as having aPL. Based on collected data, the authors noted some 
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particular characteristics in pSS patients with APS including the infrequent detection of IgM-

aCL and the low prevalence of an associated APS (3%).  

The prevalence of aPL in SSc has been reported at 0 and 41%, and most studies have 

focused on aCL (39,104,105).   Parodi et al (104) studied 90 patients with SSc (86 females) 

who were tested for IgG and IgM aPL by ELISA in which the wells were coated with a 

mixture of cardiolipin, phosphatidyl serine, phosphatidyl inositol and phosphatidic acid, plus 

�2GPI as cofactor. Fourteen patients proved to have antibodies directed at a mixture of 

phospholipids. Eleven patients (12%) had antibodies to a single phospholipid or to a 

combination of different phospholipids. Two of them had diffuse SSc and 9 the limited form of 

SSc. All aPL-positive patients had IgG aCL, 3 had anti-phosphatidyl serine, 2 anti-

phosphatidyl inositol and 2 anti-phosphatidic acid antibodies. Three had �2GPI 

antibodies alone. 

Sanna et al (105) determined the prevalence and clinical significance of aCL, anti 

�2GPI and antibodies to phosphatidylserine-prothrombin complex (aPS-PT) in 25 patients with 

SSc (18 with limited and 7 with diffuse SSc).  aPL were present in 8/25 patients. IgG and IgM 

aCL were more frequently found in patients with SSc than in controls (24% vs 5% and 16 vs 

3%, respectively). The prevalence of anti �2GPI did not differ between patients and controls. 

Patients with telangiectasia and pulmonary hypertension had IgM aPS-PT more frequently than 

those without (37.5 vs 0%, and 66 vs 4.5%, respectively). No associations were found between 

the other aPL analyzed and clinical manifestations of SSc.  One patient with SSc who had had 

venous thrombosis also had IgG aCL at low titers. 
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4.4 CATASTROPHIC APS 

The ‘‘catastrophic’’ variant of APS is an accelerated form of this syndrome resulting in 

multiorgan failure due to of multiple small vessel occlusions. Since the early description in 

1992 by Asherson (8) more than 300 cases have been collected in the CAPS Registry (an 

international registry of patients with CAPS created in 2000 by the European Forum on 

Antiphospholipid Antibodies, www.med.ub.es/MIMMUN/FORUM/CAPS.HTM).  Patients 

with CAPS have in common: a) clinical evidence of multiple organ involvement developing 

over a very short period of time; b) histopathological evidence of multiple small vessel 

occlusions, and c) laboratory confirmation of the presence of aPL, usually in high titers. 

Furthermore, approximately 60% of catastrophic episodes are preceded by a precipitating 

event, mainly infections, trauma or surgical procedures, anticoagulation withdrawal, lupus 

flares, malignancies or during pregnancy and the puerperium (106-107) 

The heterogeneity of the different clinical forms of presentation led to the development 

of consensus criteria for the definition and classification of these patients. In September 2002, 

a pre-symposium workshop held during the “Tenth International Congress on aPL” in 

Taormina, Sicily, Italy, established preliminary criteria for the classification of the CAPS 

(Table 4) and were recently published (108) and validated (109). 

From the analysis of the initial 176 patients included in the CAPS Registry (10), 89 

(51%) of the previously included patients with CAPS were classified as having “definite” and 

70 (40%) as “probable” CAPS. The sensitivity of the criteria was 90.3% and the specificity 

99.4%. Positive and negative predictive values were 99.4% and 91.1%, respectively (109). 

Patients may develop CAPS de novo, without any previous history of thrombosis either 

associated with a primary APS or SLE. However, it has been shown that previous DVT, fetal 

loss or thrombocytopenia are the most frequently encountered preexisting aPL associated 

manifestations.
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Table 4. Preliminary criteria for the classification of CAPS. 

Evidence of involvement of three or more organs, systems and/or tissues* 

Development of manifestations simultaneously or in less than a week. 

Confirmation by histopathology of small vessel occlusion in at least one organ or tissue**. 

Laboratory confirmation of the presence of antiphospholipid antibodies (LA and/or aCL)*** 
 
* Usually, clinical evidence of vessel occlusions, confirmed by imaging techniques when appropriate. Renal 

involvement is defined by a 50 % rise in serum creatinine, severe systemic hypertension (>180/100 mm Hg) 

and/or proteinuria (>500 mg/24 hours). 

** For histopathological confirmation, significant evidence of thrombosis must be present, although vasculitis 

may coexist occasionally. 

*** If the patient had not been previously diagnosed as having APS, laboratory confirmation requires that aPL 

must be detected on two or more occasions at least 6 weeks apart (not necessarily at the time of the event), 

according to the proposed preliminary criteria for the classification of definite APS (9). 

 
Definite CAPS:  

- All 4 criteria  

Probable CAPS:  

- All 4 criteria, except for involvement of only two organs, systems and/or tissues. 

- All 4 criteria, except for the absence of laboratory confirmation at least 6 weeks apart due to 

the early death of a patient never previously tested for aPL prior to the CAPS event. 

- 1, 2 and 4  

- 1, 3 and 4 and the development of a third event in more than a week but less than a month, 

despite anticoagulation.  
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The clinical manifestations of CAPS depend mainly on two factors: a) organs affected by the 

thrombotic event and the extent of the thrombosis, and b) manifestations of the systemic 

inflammatory response syndrome, which are presumed to be due to excessive cytokine release 

from affected and necrotic tissues. There are thus two separate distinct sets of manifestations, 

each of which requires effective therapy (110).  

The main clinical features are intraabdominal thromboses affecting the kidneys (70%), 

intestine and mesentery (24%), spleen (19%), adrenal glands (13%), or pancreas (7%). 

Pulmonary complications are next in frequency, with ARDS (111) and PE accounting for the 

majority, while pulmonary hemorrhage, microthrombi, pulmonary edema and infiltrates occur 

in a minority of patients.  

The CNS is affected in the form of infarcts, encephalopathy, seizures or cerebral 

venous occlusions. Cardiac problems occur in 53%, with valve defects (mitral, aortic) often 

present. MI are a presenting feature in 25% of cases. Additionally, other organs may be 

occasionally affected, including testicular/ovarian infarction, necrosis of the prostate, 

acalculous cholecystitis, bone marrow infarction, esophageal rupture, giant gastric ulceration, 

colonic ulcerations, etc (110). 

Among laboratory features, thrombocytopenia is present in 60% of cases. One third 

have evidence of hemolysis, 13% have disseminated intravascular coagulation (DIC) (113) and  

8% of patients have thrombotic microangiopathic hemolytic anemia (110). aCL are usually 

positive with IgM being less frequent. Patients with SLE demonstrate positive ANAs, anti 

dsDNA and to anti-ENA. 

Unfortunately, at present, despite the proposed therapies, the mortality is extremely 

high (around 50%). The combination of high doses of iv heparin, iv steroids plus repeated 

doses of iv gammaglobulins and/or plasma exchange is the treatment of choice. In a recent 

analysis of the CAPS Registry focused on mortality (113), the major cause of death was 
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identified in 81/114 (71.1%) patients. Cerebral involvement was the most frequent cause of 

death, in 22 (27.2%) patients and included stroke in 15 (18%), cerebral hemorrhage in 4 (5%), 

and encephalopathy in 3 (3.7%) patients. Cardiac involvement was identified in 16 (19.8%) 

patients as the major cause of death, including cardiac failure in 14 (17%) and arrhythmias in 2 

(2 %) patients. Infection was described as the main cause of death in 20% of the cases and 

pulmonary involvement in 10% (due to ARDS, PE or pulmonary hemorrhage) (113). 

Recently, Bayraktar et al (114) compared the demographic, clinical, and laboratory 

characteristics of 127 patients with CAPS associated with primary APS (primary-CAPS) with 

103 patients with CAPS associated with SLE (SLE-CAPS). The incidence of organ system 

involvement was similar in the two groups except any cerebral and pancreatic involvement, 

which were more common in patients with SLE-CAPS. No differences in the aPL profile were 

found between the 2 groups except for a higher prevalence of high tites (� 80 U) of IgG aCL in 

patients with primary-CAPS. Logistic analysis showed that renal involvement, anticoagulation, 

cyclophosphamide, and hemodialysis had a significant effect on the prognosis in patients with 

primary-CAPS, while any pulmonary involvement, thrombocytopenia, anticoagulation, and 

cyclophosphamide had significant effect on the prognosis in patients with SLE-CAPS. The 

authors suggested that SLE is a poor prognostic factor in patients with CAPS. 

Patients with CAPS who recover, usually have a stable course with continued 

anticoagulation. Erkan et al (115) found that 66% of patients with CAPS who survived the 

initial event had remained symptom-free for an average follow-up of 62.7 months.  

Fortunately, relapses are infrequent in CAPS patients, being reported in 9 out of 282 (3.2%) 

patients with CAPS. Of a total 18 episodes analyzed, a precipitating factor was identified in 

half (mainly infections). Laboratory features of microangiopathic hemolytic anemia were 

present in 13/18 (72%) episodes (unpublished data).  
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In conclusion, CAPS is a potentially life-threatening condition with high mortality, 

which requires enhanced clinical awareness. An early diagnosis and identification of potential 

triggering factors is essential. Once the diagnosis of CAPS is confirmed, aggressive treatment 

is mandatory in order to prevent serious thrombotic events. 
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4.5 MANAGEMENT OF APS 

Treatment decisions in APS fall into four main areas: prophylaxis, prevention of further 

thromboses of large vessels, management of pregnancy in association with aPL and treatment 

of acute thrombotic microangiopathy, mainly CAPS.  

Despite the accumulating data that aPL is a serious risk factor for thrombosis, to date 

no study has addressed the prophylactic management of aPL-positive individuals.There is no 

available data to identify which patients with aPL will suffer thromboses. Certainly, any 

factors predisposing the patient to thrombosis (i.e. hypertension, oral contraceptives, diabetes, 

smoking, hyperlipidemia) should be controlled and prophylaxis during high-risk periods (such 

as surgical interventions or prolonged immobilization) is crucial (116).   

The different options with respect to primary thromboprophylaxis of aPL-positive 

subjects are: no treatment, aspirin, anti-malarials and low-intensity oral anticoagulants. Low-

dose aspirin (75-100 mg) is generally used for primary thrombosis prevention; however, until 

the results of ongoing controlled primary prevention trials are available, physicians should be 

aware that the need for and the effectiveness of aspirin is not yet supported by the scientific 

literature (117).  

The anti-platelet effects of anti-malarials (hydroxychloroquine/ chloroquine) are well 

established. Wallace et al. (118) showed that SLE patients and patients positive for aPL taking 

hydroxychloroquine had fewer thromboses than SLE and aPL-positive patients without this 

drug. These observations were confirmed in a more recent prospective study (119) . 

A prospective study with aspirin compared with low-dose warfarin plus aspirin, is 

ongoing in the United Kingdom.  The hypothesis to be tested is that treatment with low-dose 

aspirin (75 mg/day) combined with low intensity oral anticoagulation (INR=1.5) will lead to a 

lower rate of thrombosis than that achieved with low-dose aspirin alone in aPL positive 

subjects with SLE or adverse pregnancy history but without previous thrombosis (117).  
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Thrombosis of the placental vasculature and defective embryonic implantation 

represent the biological rationale for the efficacy of unfractionated or low molecular- 

weight heparins (LMWH)  in the treatment of recurrent early abortions and fetal deaths in 

women with aPL. A recent systematic review of 13 randomized or quasi-randomized APS 

pregnancy trials involving 849 pregnant women demonstrated that the combination of aspirin 

(75-81 mg/d)  and unfractionated heparin (5000 units subcutaneously twice daily) significantly 

reduced pregnancy loss compared with aspirin alone (RR, 0.46; 95% CI, 0.29-0.71) (120). 

Aspirin should be started with attempted conception and heparin should be started when a 

viable intrauterine pregnancy is documented and continued until late in the third trimester 

(121). Heparin administration is well tolerated and, in general, does not decrease bone density. 

The effectiveness of oral anticoagulation over aspirin alone in prevention of thrombosis 

in (non-pregnant) SLE patients with aPL and thrombosis has been established in retrospective 

controlled studies (122-125). Two randomized clinical trials (126-127) have demonstrated no 

superiority of high intensity (target INR 3.1�4.0) over moderate-intensity warfarin (INR 

2.0�3.0) for secondary prevention, and an increased risk of minor bleeding in the high-

intensity arm (28% vs. 11%) (127). Their results, however, are limited in that most patients 

(>70%) had a history of venous – rather than arterial – thrombosis, and that patients who 

already had recurrent events on oral anticoagulation were excluded. Conversely, retrospective 

studies including more patients with previous arterial thrombosis or stroke have concluded that 

high-intensity warfarin is more efficacious in secondary prevention of thrombosis without 

increasing the risk for major bleeding (122,123, 128,129).   

Based on current data, recently an International European Committee of experts 

proposed  that in patients with APS and a first event of venous thrombosis oral anticoagulation 

should target INR 2.0�3.0. In the case of arterial or recurrent thrombosis, high-intensity 

anticoagulation (target INR 3.0�4.0) is warranted (130).  
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Patients with recurrent thrombotic events despite warfarin pose a challenge for 

clinicians. The INR at the time of recurrence is important; an INR below the target therapeutic 

range represents inadequate anticoagulation as opposed to warfarin or acenocumarol failure. 

These patients may be treated in the same manner as a patient presenting with new thrombosis 

without oral anticoagulation. Possible treatment options for recurrent thrombosis despite oral 

anticoagulation in the target INR range include increasing the intensity of anticoagulation 

(from 2.5-3.5 to 3.0 to 4.0), switching from oral anticoagulation to therapeutic doses of 

unfractionated heparin or LMWH, or adding an antiplatelet agent to oral anticoagulation (121). 

Thrombocytopenia in APS rarely requires treatment. However, when this is necessary, 

the same treatment policy used for ITP may be considered. This treatment includes high dose 

corticosteroids, immunomodulating agents, and iv immunoglobulins. When steroids or 

immunosuppressive agents are unsuccessful, other therapeutic options have been anecdotally 

reported, including aspirin, rituximab (anti-CD20 monoclonal antibody) or splenectomy (131).   

The optimal management of CAPS is not known but must have three clear aims: to 

treat any precipitating factors (prompt use of antibiotics if infection is suspected, amputation of 

any necrotic organ, high awareness in patients with APS who undergo an operation or an 

invasive procedure), to prevent and to treat ongoing thrombotic events and to suppress the 

excessive cytokine “storm”. Analysis of the largest series of patients with CAPS shows that the 

combination of anticoagulation plus steroids plus plasma exchange and/or iv immunoglobulins 

has the highest survival rate (70%) (110).  
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   Hypothesis  

5. HYPOTHESIS 

APS is an acquired prothrombotic syndrome characterized by venous or arterial 

thromboses and pregnancy morbidity. It can present as primary APS without any discernable 

underlying disease, or in association with systemic autoimmune disease (usually SLE), 

infections (mainly chronic viral infections) and malignant process, among others. It may also 

occur rapidly over days or weeks, when it is known as CAPS. 

Although 20 years have passed since the syndrome was recognized, several clinical 

aspects remain undefined. Our hypothesis is that APS is a condition with a wide spectrum of 

clinical presentations, including a “primary” variety that can occasionally evolve into SLE, an 

association with certain malignancies and a “catastrophic” variety that can appear during 

pregnancy and the puerperium.  
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   Objectives  

6. OBJECTIVES 

6.1 Objectives of the first study 

Long-term follow-up in 128 patients with primary antiphospholipid syndrome 

Do They Develop Lupus?. Medicine (Baltimore) 2005;84:225–230 

To analyze the clinical and serologic features at the baseline and during follow-up in a large 

cohort of patients suffering from primary APS and to observe whether patients develop SLE or 

other autoimmune disease after a long-term follow-up. 

6.2 Objective of the second study 
 
Antiphospholipid antibodies associated with malignancies: Clinical and pathological 

characteristics of 120 patients. Semin Arthritis Rheum 2006; 35:322-32 

To describe the clinical characteristics and the immunological profile of patients with 

malignancies having aPL, with special emphasis on the thrombotic manifestations, outcome, 

and treatment. 

6.3. Objective of the third study 

Catastrophic antiphospholipid syndrome during pregnancy and puerperium: maternal 

and fetal characteristics of 15 cases.  Ann Rheum Dis 2007; 66:740-46

To assess the clinical and laboratory characteristics of catastrophic APS triggered or presented 

during pregnancy and the puerperium with special interest in maternal and fetal outcome.
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  Patients and methods  

7. PATIENTS AND METHODS 

7.1 First study 

The initial inception cohort included 201 patients from 4 different tertiary hospitals in 

the United Kingdom, Mexico, and Spain, who were diagnosed from 1987 onwards with  

primary APS (103 from Lupus Unit, St Thomas’ Hospital, London, UK; 50 from 

Rheumatology Unit, Instituto Nacional de Cardiología, Ignacio Chávez, Mexico City, Mexico; 

30 from Hospital Regional Universitario Carlos Haya, Málaga, Spain; and 18 from Hospital 

Reina Sofía, Córdoba, Spain).  

Seventy-three patients were not included for the final analysis because they were lost to 

follow-up and/or because they had only 1 visit (second expert’s opinion) (n = 64) or because 

they did not fulfill the Sapporo International Classification Criteria (n = 9).  

The final study sample included 128 patients with primary APS (55 patients from London, 35 

patients from Mexico, 22 from Málaga, and 16 from Córdoba). The patients attended the 

referral centers between January 1987 and July 2001. Clinical and serologic characteristics 

were reviewed according to a pre-established protocol. 

To avoid including patients with secondary APS, we used the exclusion criteria for diagnosis 

of primary APS suggested by Piette et al (18). Patients were considered to have SLE if they 

fulfilled 4 or more of the ACR criteria. 

Laboratory tests were performed at referral centers to which the patients were referred. 

Different autoantibodies (ANAs, dsDNA, ENA) were determined by conventional methods.  

IgG and IgM aCL were determined by ELISA and LA was determined by kaolin clotting time, 

dilute Russell viper venom time (DRVVT), and DRVVT confirm test using international 

guidelines. Levels of protein S and protein C were determined at each referral center.  

60

   



 Patients and methods  

7.2 Second study 

One hundred and twenty patients with aPL related with malignancies were included. 

Seventeen cases from the CAPS Registry included until December 2003 were analyzed.  The 

CAPS Registry, is a Web-based international registry recently created by the European Forum 

on Antiphospholipid Antibodies, a study group devoted to the development of multicenter 

projects with large populations of APS patients. 

The remaining 103 cases were identified after a careful computer-assisted search of the 

literature (MEDLINE, National Library of Medicine, Bethesda, MD) .We included all cases of 

malignancies having aPL published in English, Spanish, French, German, and Italian.  From 

1966 to 1983, we included cases with malignancies and false-positive test for syphilis and/or 

LA. From 1983 (when APS was first defined), we also included cases with aCL, and from 

1990 through November 2003, we also included cases with �2GPI. Data from these articles 

were summarized using a standardized data form, including gender, age, diagnosis of the 

underlying condition, type of neoplasm, the major thrombotic clinical manifestations, 

immunological features, treatment, and evolution.  

7.3 Third study 

We reviewed the 255 cases included in the website based CAPS Registry on 1 

November 2005. Patients included in the CAPS Registry fulfill the classification criteria for 

CAPS (19). Cases were summarized using a standardized data form, including age, diagnosis 

of the underlying condition, time of presentation of CAPS features (during pregnancy or the 

puerperium), clinical manifestations, serological features, treatment and outcome. We selected 

those patients who developed CAPS during pregnancy and the puerperium. The list of 

precipitating factors in the CAPS registry was used as a guide for case identification; however, 

only those cases with a close relationship between pregnancy and/or the puerperium and the 

development of the CAPS event were included.  The diagnosis of HELLP (hemolysis, elevated 
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liver enzymes and low platelets) syndrome was established if patients fulfilled the laboratory 

criteria proposed by Sibai and colleagues (132) which include: (1) platelet count,100.000/ 

mm3, (2) aspartate aminotransferase >70 IU/l and (3) lactate dehydrogenase >600 U/l.  

The severity of HELLP syndrome was classified according to Martin’s criteria (133) 

based on platelet count. Class 1 (severe) was considered when platelet count was 

<50.000/mm3, class 2 (moderate) when platelet count was between 50.000 and 100.000/mm3 

and class 3 (mild) when platelet count was >100.000/mm3. 
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Long-Term Follow-Up in 128 Patients With Primary
Antiphospholipid Syndrome

Do They Develop Lupus?

José A. Gómez-Puerta, MD, Helena Martı́n, MD, Mary-Carmen Amigo, MD,

Maria A. Aguirre, MD, Maria T. Camps, MD, Maria J. Cuadrado, MD, PhD,

Graham R. V. Hughes, MD, FRCP, and Munther A. Khamashta, MD, FRCP, PhD

Abstract: We retrospectively studied a large cohort of patients

with primary antiphospholipid syndrome (APS) from 4 different

referral centers to analyze the clinical and serologic features and,

specifically, to determine the number of patients going on to de-

velop systemic lupus erythematosus (SLE) or other autoimmune

disease after long-term follow-up.

The study included 128 unselected patients with primary APS

who fulfilled the Sapporo International Criteria from 4 different

tertiary hospitals in the United Kingdom, Mexico, and Spain. The

patients had attended the referral centers between January 1987

and July 2001. We reviewed clinical and serologic characteris-

tics according to a pre-established protocol. We used univariate

analysis with the chi-squared or Fisher exact test and logistic

regression to analyze possible factors related to the coexistence of

SLE and APS.

Ninety-seven female and 31 male patients fulfilled the criteria,

with a median age of 42 ± 12 years (range, 16–79 yr), and with a

mean follow-up of 9 ± 3 years (range, 2–15 yr). The main

manifestations included deep vein thrombosis in 62 patients (48%),

arterial thrombosis in 63 (49%) patients, pregnancy loss in 177/320

(55%) cases, and pulmonary embolism in 37 (30%) patients. Other

clinical manifestations were migraine in 51 (40%) patients,

thrombocytopenia in 48 (38%), livedo reticularis in 47 (37%),

and valvular disease in 27 (21%). Serologic findings were

anticardiolipin antibodies (aCL) IgG positive in 110 (86%) patients,

aCL IgM in 36 (39%), lupus anticoagulant in 71 (65%), antinuclear

antibodies in 47 (37%), and positive Coombs test in 5 (4%) patients.

During the follow-up and after a median disease duration of 8.2

years (range, 1–14 yr), 11 (8%) patients developed SLE, 6 (5%)

developed lupus-like disease, and 1 (1%) developed myasthenia

gravis. The remaining 110 patients (86%) continued to have

primary APS. After the univariate analysis, a family history of

lupus, the presence of Raynaud phenomenon, migraine, psychiatric

features, multiple sclerosis-like features, hemolytic anemia, low C3

and C4, and Coombs positivity conferred a statistically significant

risk for the subsequent development of SLE (p < 0.05). Only the

presence of Coombs positivity had statistical significance (odds

ratio, 66.4; 95% confidence interval, 1.6–2714; p = 0.027) after the

logistic regression evaluation.

The current study confirms that progression from primary APS

to SLE or lupus-like disease is unusual, even after a long follow-up.

Only 3 patients developed anti-dsDNA antibodies. The presence of

a positive Coombs test might be a marker for the development of

SLE in patients with primary APS.

(Medicine 2005;84:225–230)

INTRODUCTION

In 1983, Hughes22 described the association between throm-

bosis and antiphospholipid antibodies (aPL) in patients

with systemic lupus erythematosus (SLE). Hughes and col-

leagues20 proposed later that the combination of both venous

and arterial events, often accompanied by thrombocytopenia,

in the presence of aPL be termed antiphospholipid syndrome

(APS), and where occurring in patients without features of

SLE or other connective tissue disease, primary antiphos-

pholipid syndrome3. Since the early description of primary

APS, few studies have analyzed the long-term follow-up of

these patients16,36.

We retrospectively studied one of the largest known

cohorts of patients with primary APS from 4 different

Abbreviations: aCL = anticardiolipin antibodies, ANA = antinuclear

antibodies, aPL = antiphospholipid antibodies, APS = antiphospholipid

syndrome, ENA = extractable nuclear antigens, INR = International

Normalized Ratio, LLD = lupus-like disease, MRI = magnetic resonance

imaging, MS = multiple sclerosis, SLE = systemic lupus erythematosus,

TIA = transient ischemic attack.
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referral centers, to analyze the clinical and serologic features

at the beginning and during follow-up and observe if the

patients develop SLE or other autoimmune disease after a

long-term follow-up.

PATIENTS AND METHODS
The initial inception cohort included 201 patients from

4 different tertiary hospitals in the United Kingdom, Mexico,

and Spain, who were diagnosed in 1987 as having primary

APS (103 from Lupus Unit, St Thomas’ Hospital, London,

UK; 50 from Rheumatology Unit, Instituto Nacional de Car-

diologı́a Ignacio Chávez, Mexico City, Mexico; 30 from Hos-

pital Regional Universitario Carlos Haya, Málaga, Spain;

and 18 from Hospital Reina Sofı́a, Córdoba, Spain). Seventy-

three patients were not included for the final analysis be-

cause they were lost to follow-up and/or because they had

only 1 visit (second expert’s opinion) (n = 64) or because they

did not fulfill the Sapporo International Classification Criteria

(n = 9) established in 199950. The final study sample included

128 patients with primary APS (55 patients from London,

35 patients from Mexico, 22 from Málaga, and 16 from

Córdoba). The patients attended the referral centers between

January 1987 and July 2001. Clinical and serologic character-

istics were reviewed according to a pre-established protocol.

To avoid including patients with secondary APS, we

used the exclusion criteria for diagnosis of primary APS

suggested by Piette et al39, including clinical SLE features

(malar or discoid rash, oral or pharyngeal ulceration, arthri-

tis, pleuritis in the absence of pulmonary embolism, peri-

carditis, persistent proteinuria greater than 0.5 g per day

related to glomerulonephritis and lymphopenia) and sero-

logic features (antibodies to native DNA, antibodies to ex-

tractable nuclear antigens [ENA] and antinuclear antibodies

[ANA] >1:320). We considered patients to have SLE if they

fulfilled 4 or more of the ACR criteria47.

The different laboratory tests were performed at the

centers to which the patients were referred. ANA were deter-

mined by indirect immunofluorescence assay using mouse

liver and Hep-2 cells as substrate. Anti-dsDNA antibodies

were determined with the Farr ammonium sulphate precip-

itation technique and indirect immunofluorescence assay

with Crithidia luciliae as substrate. ENA including anti-Ro,

anti-La, anti-Sm, and anti-RNP were detected by counter-

immunoelectrophoresis using calf and rabbit thymus and

human spleen extracts. All centers used standardized meth-

ods to measure aPL according to APS workshop recom-

mendations21. Anticardiolipin antibodies (aCL) IgG and IgM

were determined by an enzyme-linked immunosorbent assay

(ELISA) as described by Gharavi et al18. Lupus anticoag-

ulant was determined by kaolin clotting time, dilute Russell

viper venom time (DRVVT), and DRVVT confirm test using

international guidelines19. Levels of protein S and protein C

were determined at each referral center. Ninety-three of the

128 patients underwent echocardiographic examination, and

51 underwent cerebral magnetic resonance imaging (MRI)

assessment.

Statistical Analysis
Data were analyzed using SPSS 11.0. Univariate anal-

ysis, using the chi-squared or Fisher exact test, and logistic

regression were done to analyze possible factors related to

the coexistence of SLE and APS. All tests used a 2-tailed

significance level (a) of 0.05.

RESULTS

General Characteristics
Ninety-seven female and 31 male patients fulfilled

APS criteria, with a median age of 42 ± 12 years (range, 16–

79 yr). Patients had a mean follow-up of 9 ± 3 years (range,

2–15 yr). Only 15 patients (12%) had a family history of

APS-related disorders including previous history of throm-

bosis in 7 (46%) family members, SLE in 4 (26%), APS in

1 (6%), and other systemic autoimmune disease in 3 (20%)

family members. The main thrombotic risk factors were

hypertension in 32 (25%) patients, smoking in 30 (23%),

hypercholesterolemia or hyperlipidemia in 15 (12%), recent

surgery or trauma in 12 (9%), oral contraceptive pill use in

9 (7%), obesity in 8 (6%), and diabetes mellitus in 2 (2%)

patients. The most frequent initial APS manifestations were

deep vein thrombosis (33%), pregnancy loss (23%), and

stroke (13%).

Thrombotic Manifestations
Sixty-two (48%) patients had episodes of deep vein

thrombosis. Nineteen patients had relapsing deep vein

thrombosis with 2 or more episodes. Thirty-seven (29%) pa-

tients suffered from pulmonary embolism, accompanied in

15 (12%) cases by pulmonary hypertension. Other venous

events were superficial thrombosis in 7 (5%) patients and

hepatic thrombosis in 1 (1%) patient. Arterial occlusions

were more frequent, being present in 63 (49%) patients,

including 33 (26%) strokes and 29 (23%) transient ischemic

attacks (TIAs). Other central nervous system manifestations

were epilepsy in 21 (16%) patients, multiple sclerosis (MS)-

like features in 10 (8%), cognitive dysfunction (mainly mem-

ory problems) in 10 (8%), diplopia in 9 (7%), psychiatric

features in 7 (5%), chorea in 5 (4%), dysarthria in 4 (3%),

and transverse myelitis in 1 (1%) patient. Fifty-one patients

underwent cerebral MRI because of their clinical features;

the images showed ischemic or infarction lesions in 28

(55%) patients, nonspecific changes in 8 (16%), and cerebral

atrophy in 1 (2%) patient; images were normal in 14 (27%)

patients. Coronary artery disease with myocardial infarction

occurred in 8 (6%) patients, and angina pectoris in 5 (4%).

Other manifestations were retinal arterial thrombosis with
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amaurosis fugax in 11 (9%) patients, kidney microangiop-

athy in 4 (3%), ischemic bowel disease in 1 (1%), pulmonary

hemorrhage in 1 (1%), and kidney thrombosis after renal

transplantation in 1 (1%) patient.

By far, the most common skin manifestation was

livedo reticularis, found in 47 (37%) patients, and associated

in 13 cases with TIAs, stroke, or chorea. Other cutaneous

manifestations were chronic ulcers in 14 (11%) patients and

skin ischemic lesions in 4 (3%) patients.

Ninety-three patients had a baseline transthoracic echo-

cardiographic evaluation, which was normal in 61 (66%)

cases. Eighteen (19%) patients had mitral valve disease, 7

(8%) had aortic valve disease, and 4 (4%) patients had

combined changes of mitral, aortic, and tricuspid valve

involvement. Ischemic changes were found in 2 (2%) pa-

tients, and other structural abnormalities were found in 2

(2%) patients.

Obstetric History
There were a total of 320 pregnancies in our cohort

of 97 women, many of them collected from St Thomas’

Hospital Lupus Unit, a referral center for pregnant women

with APS. Pregnancy loss occurred in 177 (55%) pregnan-

cies, prematurity in 7 (4%) and preeclampsia in 3 (1%).

During the follow-up, 9 of 97 women had 24 new successful

pregnancies, while 7 patients had 10 new pregnancy loss.

Serologic Data
Evaluating other states of hypercoagulability, 4 (3%)

of our patients had a deficiency of protein S and 3 (2%)

patients had deficiency of protein C activity. Forty-seven

(37%) patients had positive ANA in low titers (<1/160): of

these patients, only 15 (11%) had titers above 1/160 after

the follow-up. Only 3 (2%) patients developed anti-dsDNA

antibodies; ENA antibodies were present in 3 (2%) patients

during the follow-up. Complement levels including C3 and

C4 were low in 4 (3%) and 20 (15%) patients, respectively.

Forty-eight patients (38%) had thrombocytopenia; hemo-

lytic anemia was present in 6 (5%), accompanied by positive

Coombs tests in 5 (4%) cases. Lupus anticoagulant was

present in 71 (65%) patients, aCL IgG was positive in 110

(86%), and aCL IgM was positive in 36 (39%) patients.

Treatment
Oral anticoagulation was the most frequent treatment,

used in 100 (78%) patients. All pregnant women who re-

quired anticoagulation received low molecular weight hepa-

rins. Platelet antiaggregants were used in 95 (75%) patients,

in 20 patients as a sole therapy; steroids were used in 10

(8%); and antimalarials in 11 (9%) patients. Other treat-

ments used were antiepileptics in 16 (12%) patients, lipid-

lowering drugs in 7 (5%), antihypertensive drugs in 6 (4%),

and pulmonary thromboendarterectomy in 3 (2%) patients.

Follow-Up and Outcome
In 27 patients a new heart ultrasound evaluation was

performed. New echocardiographic findings were found in

6 (22%) patients. Two patients had mitral valve disease;

2, ischemic changes; 1, aortic valve disease; and 1 patient

developed mitral and aortic valve disease. Twenty-one pa-

tients had a new cerebral MRI evaluation during follow-up.

MRI disclosed new abnormal findings in 8 (38%) patients,

including ischemic changes in 5 (24%), nonspecific changes

in 2 (10%), and small cerebral hemorrhage in 1 (5%) patient.

After a median disease duration of 8.2 years (range,

1–14 yr), 110 (86%) patients remained with primary APS;

11 (8%) patients developed SLE; 6 (5%), lupus-like disease

(LLD); and 1 (1%), myasthenia gravis. Clinical and sero-

logic details of SLE and LLD patients are shown in Table 1.

To detect which clinical or serologic characteristics were

related with the subsequent development of SLE, we per-

formed a statistical analysis. After the univariate analysis,

the family history of SLE, the presence of Raynaud phe-

nomenon, migraine, psychiatric features, MS-like features,

hemolytic anemia, low C3 and C4, and Coombs positivity

conferred a statistically significant risk for the subsequent

development of SLE (p < 0.05). However, after the logistic

regression, only the presence of Coombs positivity showed

statistical significance (odds ratio, 66.4; 95% confidence

interval, 1.6–2714; p = 0.027) (Table 2).

Hemorrhagic complications were unusual, despite

anticoagulation with target International Normalized Ratio

(INR) around 3.0 in most patients: 1 patient had hemoperi-

toneum, 1 had epistaxis, 1 had small cerebral hemorrhage,

and 1 had hemarthrosis.

At the end of the study, 113 (88%) patients were alive

and 15 (12%) patients had died. The main cause of death was

pulmonary embolism in 4 patients and pulmonary hemor-

rhage, myocardial infarction, fatal arrhythmia, and stroke in

1 case each. One patient died after a valve replacement, and

1 patient after renal transplantation. Catastrophic APS was

present in only 1 case, a 38-year-old-woman from Mexico

with valvular heart disease, livedo reticularis, stroke, and

kidney microangiopathy who died in spite of anticoagulation

treatment. In the remaining 4 cases, the causes of death were

unknown.

DISCUSSION
In 1983, Hughes22 first described patients with the

combination of clinical features associated with the presence

of aPL. These features included a tendency to both arterial

and venous thrombosis, livedo reticularis, recurrent abor-

tions, and, occasionally, thrombocytopenia23. Now, APS is

a well-known clinical entity5,28. Although the original de-

scriptions were mainly in patients affected by SLE, the con-

cept of primary APS without the association with another

autoimmune disease was immediately recognized22. A 1998
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consensus workshop held in Sapporo, Japan, provided sim-

plified criteria for the classification of APS50. Exclusion cri-

teria for primary APS have been proposed by Piette et al39 to

distinguish such cases related to SLE.

Few studies have been published to date with long-

term follow-up in patients with primary APS16,41,46. To our

knowledge, the current study is the largest cohort of patients

(n = 128) with a mean follow-up of 9 years.

We found a wide variety of thrombotic manifestations;

however, some specific aspects deserve to be discussed in

detail. We found a high prevalence of neurologic events in

our patients: 40% had migraine, 26% developed stroke, 23%

TABLE 1. Clinical and Laboratory Characteristics of Patients With Primary APS who Developed SLE or LLD

Patient

Age/Sex

(yr) Dx PAPS New Clinical Finding New Laboratory Feature Dx SLE/LLD

1 43/F 1995 GMN Type V ANA+ 80, Ro+ 1999

2 30/F 1989 Discoid lupus ANA+ 160, anemia,
thrombocytopenia

1999

3 52/F 1994 Raynaud phenomenon, alopecia ANA+ 80, dsDNA+ 1998

4 35/F 1993 Malar rash, epilepsy, pleural effusion ANA+ 80, low C4 2000

5 44/F 1986 GMN type III, pleural effusion ANA+ 320, lymphopenia,
hemolytic anemia

2000

6 58/M 1993 Photosensitivity, fatigue, myalgia ANA+ 40, dsDNA+,
thrombocytopenia

1999

7 40/F 1987 Malar rash, arthralgia, mouth ulcers,
photosensitivity

ANA+ 160 1999

8 43/F 1986 Malar rash, fatigue, mouth ulcers ANA+ 40, lymphopenia 2000

9 56/F 1986 Photosensitivity, alopecia, mouth ulcers ANA+ 80 1998

10 37/F 1992 Alopecia ANA+ 160, lymphopenia,
Sm+, Ro+, La+

1999

11 38/F 1990 Seizures, myelopathy ANA+ 80, dsDNA+, RNP+,
lymphopenia

1998

12 45/F 1996 Seizures, arthralgia ANA+ 160, lymphopenia 1997

13 30/M 1997 ANA+ 320 2001

14 47/F 1994 Panniculitis ANA+ 320 2001

15 48/F 1994 ANA+ 320, thrombocytopenia 2001

16 27/M 1988 ANA+ 320, lymphopenia 2000

17 50/F 1990 Raynaud phenomenon ANA+ 80, low complement 2001

Abbreviations: ANA = antinuclear antibodies, dsDNA = double-stranded DNA, Dx = diagnosis, GMN = glomerulonephritis, LLD = lupus-like disease,
PAPS = primary antiphospholipid syndrome, SLE = systemic lupus erythematosus.

TABLE 2. Univariate and Multivariate Analysis of Potential Clinical and Serologic Markers for the Development of SLE in Patients
With Primary APS

Univariate Analysis Multivariate Analysis (Logistic Regression)

OR 95% CI p Value OR 95% CI p Value

Family history of SLE 12.7 2–82.2 0.002 4.7 0.07–293 0.45

Raynaud phenomenon 4.5 1.2–16.8 0.01 2.5 0.2–23 0.39

Migraine 4.5 1.2–16.7 0.01 2.5 0.2–24.7 0.42

Psychiatric features 4.9 0–26.2 0.05 4.6 0.3–61.4 0.24

MS-like features 5.5 1.3–24.1 0.01 0.1 0.001–21 0.49

Hemolytic anemia 14.2 2.8–73.5 0.0002 0.7 0.01–52.3 0.91

Coombs positive 59.2 7.0–Infinite 0.0001 66.4 1.6–2714 0.027

Low C3 9.7 1.5–63 0.01 4.5 0.07–288 0.47

Low C4 6.8 1.8–25 0.002 0.7 0.05–10.2 0.83

Abbreviations: See Table 1. OR = odds ratio; CI = confidence interval; MS = multiple sclerosis.
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presented TIAs, and 16% had seizures. A 2003 study showed

a significant association between the presence of aPL and

cerebrovascular accidents, migraine, and seizures42. A high

proportion of patients (33 of 53) who underwent cerebral

MRI had small high-intensity lesions suggestive of vascu-

lopathy, but only 10 (8%) patients developed some degree

of cognitive impairment. Recently, Vermeer et at48,49, in a

selected non-aPL elderly population, demonstrated a close

relationship between the presence of small silent infarcts and

the subsequent appearance of dementia, cognitive function

decline, and stroke. An noteworthy observation is the pres-

ence of MS-like features in 10 of our patients with primary

APS. Cuadrado et al13 described 27 patients with APS with

neurologic symptoms that mimicked MS.

Recurrent pregnancy loss is a common health problem

affecting 1%–2% of women of reproductive age; APS is

the main treatable cause of recurrent miscarriages. The re-

lation between aPL and recurrent pregnancy loss is well

established15,24,27,29,32,33,38 and is commonly associated with

the presence of placental infarction and thrombotic changes

in decidual microvessels. Pregnancy losses in patients with

APS frequently occur after 10 weeks, compared with spon-

taneous abortions not associated with aPL, which most often

occur earlier31. The past medical history of successful deliv-

eries was lower in our cohort (45%) compared with that in

other series9,10; a possible reason for the difference is that

our principal study center is a referral center for women with

a history of 3 or more miscarriages or 1 or more fetal deaths

in association with aPL. Primary APS has also been asso-

ciated in other series with prematurity38 and with the

development of preeclampsia8. A previous history of these

2 last complications was not noted in our patients.

In patients with APS, serious bleeding complications

may occur, but the risk, despite elevated levels of INR, is

not higher than that found in other thrombotic conditions

warranting oral anticoagulation. We had only 4 patients with

severe bleeding (hemoperitoneum, hemarthrosis, small cere-

bral hemorrhage, and epistaxis). Concomitant drugs, mainly

aspirin, and high blood pressure could increase the risk of

bleeding in APS patients11, but previous studies have shown

that the risk of recurrent thrombosis with INR <3.0 is higher

than the risk of bleeding26. The mortality rate in the cur-

rent study was slightly higher (12%) than in similar stud-

ies (8%–10%) with long-term follow-up of patients with

aPL37,44. We had only 1 patient with the life-threatening

condition known as catastrophic APS.

Several studies have suggested that some patients with

primary APS may go on to develop characteristics of SLE.

To date, there are about 30 cases reported of patients whose

primary APS evolved into SLE or LLD1,2,4,7,10,14,17,34,35,40,43,45.

Mujic et al35 followed a group of 80 patients with primary

APS during a median period of 78 months; from these,

1 patient developed LLD after 4 years and 2 cases evolved

into SLE more than 10 years after the initial presentation

of primary APS. Carbone et al10 described 3 cases of

33 patients with primary APS who developed features of

LLD or SLE after 6 years of follow-up. Gattorno et al17

studied a childhood cohort of 14 patients with primary APS

with a mean follow-up of 6 years, and described 2 patients

(1 boy and 1 girl) who developed SLE and 1 patient who

developed LLD.

We describe here 16 cases (11 with SLE and 5 with

LLD) who developed clinical and/or serologic features of

a ‘‘new’’ autoimmune disease after long-term follow-up and

1 patient who developed features of myasthenia gravis. After

statistical analysis we found that the presence of a positive

Coombs test was a marker for the development of SLE in

patients with primary APS. Cervera et al12, in a European

cohort of 1000 patients with APS, reported that patients

with APS associated with SLE had a higher prevalence of

arthritis, livedo reticularis, thrombocytopenia, and leukope-

nia than patients with primary APS. However, we did not

find these features as markers for the development of SLE in

our primary APS patients.

In conclusion, we believe that progression from pri-

mary APS to SLE or LLD is unusual. Perhaps the transition-

al period is long. Therefore, regular follow-up is warranted

in patients with APS. It is important to emphasize some

limitations of our study: first, our principal study center is a

referral center for pregnant women with APS; second, the

mortality rate was relatively high because all patients who

died came from a cardiovascular center participating in the

study; and, finally, the study was retrospective.
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8.1  Summary of results

This study described one of the largest known cohorts of patients with primary APS 

from 4 different referral centers. The final study sample included 128 patients with primary 

APS (97 female and 31 male patients).  

-    Median age was 42 years (range, 16-79 yr) 

-    Mean follow-up was 9 years (range, 2–15 yr).  

- The most frequent initial APS manifestations were DVT (33%), pregnancy loss (23%), and 

stroke (13%).  

- During follow-up, 62 (48%) patients had episodes of DVT and 19 patients had relapsing 

DVT with 2 or more episodes. 

- Arterial occlusions were more frequent, being present in 63 (49%) patients, including 33 

(26%) strokes and 29 (23%) TIA. 

- Fifty-one patients underwent cerebral MRI. Abnormal findings were found in around 70% 

of patients (mainly ischemic lesions). 

- A baseline transthoracic ecocardiography (TTE) was performed in 93 patients. The main 

abnormal findings were mitral and aortic valve disease in 18 (19%) and 7 (8%) patients 

respectively.   

- Of the 320 pregnancies in our cohort of 97 women, pregnancy loss occurred in 177 (55%), 

prematurity in 7 (4%) and preeclampsia in 3 (1%). During the follow-up, 9 of 97 women 

had 24 new successful pregnancies, while 7 patients had 10 new pregnancy losses.  

- Serologic findings were IgG aCL positive in 110 (86%) patients, IgM aCL in 36 (39%), 

LA in 71 (65%), ANAs in 47 (37%), and positive Coombs test in 5 (4%) patients.  Only 3 

patients developed anti-dsDNA. 

- Twenty-one patients had a new cerebral MRI disclosing new abnormal findings in 8 (38%) 

patients 
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- Twenty-seven patients had a new heart ultrasound evaluation, disclosing new 

echocardiographic findings in 6 (22%) patients.  

- After a median disease duration of 8.2 years (range, 1–14 yr), 110 (86%) patients remained 

with primary APS; 11 (8%) patients developed SLE; 6 (5%), LLD; and 1 (1%), myasthenia 

gravis.  

- Logistic regression analysis showed that Coombs positivity conferred a statistically 

significant risk for the subsequent development of SLE (OR, 66.4; 95% CI, 1.6–2714; p = 

0.027). 

- At the end of the study, 113 (88%) patients were alive and 15 (12%) patients had died.  
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8.2 ANTIPHOSPHOLIPID ANTIBODIES ASSOCIATED WITH MALIGNANCIES: 
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Antiphospholipid Antibodies
Associated with Malignancies: Clinical
and Pathological Characteristics of 120 Patients
José A. Gómez-Puerta, MD,* Ricard Cervera, MD, PhD, FRCP,*
Gerard Espinosa, MD, PhD,* Sira Aguiló, MD,* Silvia Bucciarelli, MD,*
Manuel Ramos-Casals, MD, PhD,* Miguel Ingelmo, MD, PhD,*
Ronald A. Asherson, MD, FRCP, FACP,† and Josep Font, MD, PhD, FRCP*

OBJECTIVE: To describe the different types of malignancies associated with antiphos-
pholipid antibodies (aPL).
METHODS: We performed a computer-assisted (MEDLINE, National Library of Med-
icine, Bethesda, MD) search of the literature from 1966 to 2003 to identify all
cases of malignancies having aPL.
RESULTS: One hundred twenty patients were found. The mean age was 56 � 17 years
(range 5 to 88). Sixty-two (52%) patients were men and 58 (48%) were women. A
heterogeneous group of malignancies were found. Regarding hematological malignan-
cies, 10 (8%) patients suffered from B-cell lymphoma, 8 (7%) from spleen lymphoma, 7
(6%) from chronic myeloid leukemia, and 6 (5%) from non-Hodgkin’s lymphoma (NHL).
Regarding solid tumors, renal cell carcinoma was diagnosed in 7 (6%) patients, primary
tumor with unknown origin in 7 (6%), lung adenocarcinoma in 6 (5%), breast carcinoma
in 6 (5%), and melanoma in 6 (5%). The main aPL-related manifestations were thrombo-
cytopenia (25%), cerebrovascular accidents (24%), deep vein thrombosis (19%), pulmo-
nary embolism (15%), and heart valve lesions (9%). In 17 cases, catastrophic antiphos-
pholipid syndromewas considered to be triggered by themalignancy. Seventy-one (63%)
of 113 patients recovered or are still alive after cancer treatment. Twenty-three (35%) of
65 patients achieved aPL remission after proper treatment of the malignancy.
CONCLUSIONS: It is important to bear in mind, especially in elderly patients, that
thrombotic events associated with aPL can be the first manifestation of malig-
nancy. At the same time, the presence of aPL in patients with malignancies has
important implications in their treatment and prognosis.

Semin Arthritis Rheum 35:322-332 © 2006 Elsevier Inc. All rights reserved.

KEYWORDS antiphospholipid syndrome, neoplasm, cancer, malignancy, antiphos-
pholipid antibodies, anticardiolipin antibodies, lupus anticoagulant

Since the early description by Armand Trousseau in 1865
(1), the presence of a tumor has been associated with a

prothrombotic state. Despite our better knowledge of the

pathogenic mechanisms and the current therapeutic options,
venous and arterial thromboses are still among the most com-
mon clinical complications in patients with malignancies (2).

The antiphospholipid syndrome (APS) is an acquired au-
toimmune prothrombotic condition, characterized by arte-
rial and/or venous thromboses and pregnancy morbidity in
the presence of antiphospholipid antibodies (aPL) (3).
While, initially, APS was described in patients suffering from
systemic lupus erythematosus (SLE), currently, this condi-
tion is associated with a wide variety of diseases, including
other systemic autoimmune conditions (rheumatoid arthri-
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tis, systemic sclerosis, Sjögren’s syndrome, systemic vasculi-
tis), infections (human immunodeficiency virus, hepatitis C
virus, Epstein–Barr virus) (4), and malignancies (solid tu-
mors and hematological neoplasms) (5).

Several mechanisms have been suggested for the associa-
tion between aPL and cancer and include the following: (1)
production of autoantibodies by the immune system as a
response against tumor antigens; (2) production of monoclo-
nal immunoglobulins with lupus anticoagulant (LA) and an-
ticardiolipin antibody (aCL) activities; and (3) secretion of
aCL from tumor cells (6).

Some studies have focused on the association between aPL
and solid and hematological malignancies (7-11) but with
limited information of their clinical (thrombotic) presenta-
tion. The aim of the present study was to describe the clinical
characteristics and the immunological profile of patients with
malignancies having aPL, with special emphasis on their
thrombotic manifestations, outcome, and treatment.

Patients and Methods
Patients were identified by a computer-assisted (MEDLINE,
National Library of Medicine, Bethesda, MD) search of the
literature to locate all cases of malignancies having aPL pub-
lished in English, Spanish, French, German, and Italian.
From 1966 to 1983, we included cases with malignancies
and false-positive test for syphilis (BFP-STS) and/or LA. Since
1983 (when APS was first defined), we also included cases
with aCL, and since 1990 through November 2003, we also
included those cases with anti-beta 2-glycoprotein I antibod-
ies (�2-GPI) (keywords: false-positive test for syphilis (BFP-
STS), anticardiolipin antibodies, lupus inhibitor, coagulation
inhibitor, lupus anticoagulant, beta-2-glycoprotein I anti-
bodies, antiphospholipid syndrome, malignancy, neoplasm,
tumor, and cancer).

Data from these articles were summarized using a stan-
dardized data form, including gender, age, diagnosis of the
underlying condition, type of neoplasm, the major throm-
botic clinical manifestations, immunological features, treat-
ment, and evolution. The bilateral Fisher’s exact test was used
for statistical analysis of the outcome variables using the SPSS
10.0 program.

Results
General Characteristics
One hundred twenty patients were identified in the literature
(12-96). The different types of malignancies associated with
aPL are listed in Tables 1 and 2. Additionally, thrombotic
manifestations, serological features, treatment, and outcome
variables are described in detail in chronological order in
Table 3. The mean age was 56 � 17 years (range, 5 to 88).
Sixty-two (52%) patients were men and 58 (48%) were
women. Primary APS was diagnosed in 22 (18%) patients,
SLE in 4 (3%), lupus-like disease in 7 (6%), autoimmune
hemolytic anemia in 4 (3%), and systemic sclerosis in 2 (2%)
patients. Other autoimmune conditions were found in 1 case

each (ulcerative colitis, Sneddon’s syndrome, sarcoidosis,
Evans’ syndrome, cryoglobulinemia, and idiopathic throm-
bocytopenic purpura). Seventeen patients presented with the
catastrophic APS.

Malignancies
A heterogeneous group of malignancies was found. Regard-
ing the hematological malignancies, 10 (8%) patients suf-
fered from B-cell lymphoma, 8 (7%) from splenic lymphoma,
7 (6%) from chronic myeloid leukemia, 6 (5%) from non-
Hodgkin’s lymphoma (NHL), 5 (4%) from lymphocytic lym-
phoma, and 5 (4%) from hairy cell leukemia (Table 1).

Regarding solid tumors, 7 (6%) patients had renal cell
carcinoma, 7 (6%) primary tumor with unknown origin, 6
(5%) lung adenocarcinoma, 6 (5%) breast carcinoma, 6 (5%)
melanoma, 4 prostatic adenocarcinoma (3%), 3 (3%) otorhi-
nolaryngology tumors, 3 (2%) non-small-cell lung cancer, 2
(2%) central nervous system tumors, 2 (2%) ovarian carci-
noma, 2 (2%) colon carcinoma, and 2 (2%) cholangiocarci-
noma (Table 2).

In 41 cases, the diagnosis of both conditions (APS and
cancer) was made simultaneously; in 29 cases, the malignan-
cies were diagnosed after the thrombotic manifestations of
APS, and in 25 cases, APS features appeared some time after
the diagnosis of cancer. In 25 cases, this particular informa-
tion was not available.

Thrombotic Manifestations
A large number of thrombotic manifestations were collected,
mainly large vessels thrombosis (Table 3). Clinical manifes-

Table 1 Hematological Malignancies Associated with aPL

Type No. (%) References

B-cell lymphoma 10 (8) 22, 43, 53, 60, 74,
77, 78, 80

Spleen lymphoma 8 (7) 28, 36, 48, 73
Chronic myeloid leukemia 7 (6) 27, 44, 47, 65, 68,

70, 82
Non-Hodgkin’s lymphoma 6 (5) 8, 46, 55, 81, 93
Lymphocytic lymphoma 4 (3) 16, 23, 24, 29
Hairy-cell leukemia 4 (3) 17, 20, 31, 49
Cutaneous T-cell lymphoma 3 (3) 21, 35, 40
Multiple myeloma 3 (3) 23, 57, 83
Hodgkin’s disease 3 (3) 13, 77, 95
Acute myeloid leukemia 2 (2) 26, 96
Chronic lymphoid leukemia 2 (2) 33, 66
Lymphosarcoma 2 (2) 12, 13
Peripheral T-cell lymphoma 1 (1) 45
Waldenström
macroglobulinemia

1 (1) 14

Acute lymphoid leukemia 1 (1) 30
Monoclonal gammopathy 1 (1) 23
Myeloproliferative
syndrome

1 (1) 79

Acute monocytic leukemia 1 (1) 38
Angiocentric lymphoma 1 (1) 51
Lymphoplasmacytoid
lymphoma

1 (1) 89

Antiphospholipid antibodies and malignancies 323
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tations were available in 106 cases. Seventy-six (71%) pa-
tients had thrombotic manifestations; 23 (21%) fulfilled the
international preliminary classification criteria for APS (Sap-
poro criteria) (97), while 53 patients had thrombotic mani-
festations with only 1 aPL (LA and/or aCL) determination.
Twenty-five (24%) patients had cerebrovascular accidents
(CVA), 20 (19%) deep vein thrombosis (DVT), 16 (15%)
pulmonary embolism (PE), 10 (9%) valve lesions, 8 (7%)
myocardial infarction, 6 (6%) spontaneous abortions, 3 (3%)
peripheral artery thrombosis, 3 (3%) pulmonary infarction, 2
(2%) transient ischemic attacks, 1 (1%) superficial vein
thrombosis, and 1 (1%) patient pulmonary hemorrhage. In-
traabdominal manifestations were also common: 13 (12%)
patients had renal involvement (in 4 cases manifested as renal
thrombotic microangiopathy), 8 (7%) splenic thrombosis, 5
(5%) hepatic thrombosis, 4 (4%) mesenteric thrombosis, 4
(4%) inferior vena cava thrombosis, 4 (4%) adrenal involve-
ment, 2 (2%) pancreatic thrombosis, 2 (2%) intestinal
thrombosis, and 1 (1%) portal vein thrombosis.

Skin involvement was present in several patients: Livedo
reticularis in 8 (7%) patients, digital necrosis or foot gangrene
in 6 (6%), skin ulcers in 5 (5%), skin microthrombosis in 3
(3%), and splinter hemorrhages in 1 (1%). Other manifesta-
tions included retinal artery thrombosis (2 patients), chorea
(1 patient), bone marrow necrosis (1 patient), retinal vein
thrombosis (1 patient), and bone infarct (1 patient).

Laboratory Features
Thrombocytopenia was present in 27 (25%) patients, LA in
70/104 (67%), aCL in 70/104 (67%) (54 aCL IgG and 20 aCL
IgM), �2-GPI in 6 (6%), BFP-STS in 5 (5%), and hemolytic
anemia in 4 (4%) patients.

Treatment
Information about treatment was available in 99 cases. Most
patients received more than 1 treatment. APS thrombotic
manifestations were treated with anticoagulation in 38 (38%)
patients, steroids in 36 (36%), cyclophosphamide in 11
(11%), plasma exchange in 9 (9%), aspirin in 6 (6%), throm-
bolysis in 3 (3%), dialysis in 3 (3%), intravenous immuno-
globulins in 2 (2%), and azathioprine in 2 (2%) patients.
Cyclosporine, vena cava filter, intravenous prostaglandins,
and chloroquine were used in 1 case each. Regarding the
treatment of cancer, chemotherapy was used in 33 (33%)
patients and surgery in 24 (24%) including splenectomy in
12 (12%), nephrectomy in 5 (5%), lung lobectomy in 1 (1%),
thyroidectomy in 1 (1%), duodenal-pancreatectomy in 1
(1%), and leg amputation in 1 (1%) patient. Other treatments
used were irradiation (9%), interferon (8%), and bone mar-
row transplantation (2%). Fresh frozen plasma, rituximab,
and danazol were used in 1 case each.

Outcome and aPL Remission
Seventy-one (63%) of 113 patients recovered or are still alive
after cancer treatment. Although mortality is directly related
to the neoplasm by itself, we found several thrombotic fea-
tures that were related with a worst prognosis, including
pulmonary infarct (0 versus 3; P � 0.013, chi2), kidney in-
volvement (5 versus 8; P � 0.021, chi2), adrenal involvement
(0 versus 3, P � 0.013; chi2), intestinal thrombosis (0 versus
2; P � 0.043, chi2), and splenic thrombosis (2 versus 6, P �
0.009; chi2). Although information regarding disappearance
of aPL after cancer therapy was not available in all cases, 23
(35%) of 65 patients achieved aPL remission after treatment,
especially those patients with lymphoma of the spleen (5
versus 1; P � 0.01; chi2) and those who underwent nephrec-
tomy (4 versus 0; P � 0.006; chi2). Interestingly, 1 patient
(73) achieved remission of aPL after B cell depletion with
rituximab.

Discussion
Patients with cancer represent 20% of all patients in whom
DVT and PE are diagnosed (98). In cancer, tumor cells can
activate the coagulation system directly, through interactions
with platelets, clotting, and fibrinolytic systems to generate
thrombin. A series of endothelial factors, such as fibrin and
tissue factor (TF), play a role in the clotting formation medi-
ated via fibrin deposition and platelet activation. It has been
postulated that aberrant TF expression plus disregulation of
mechanisms controlling TF procoagulant activity contribute
to the systemic hypercoagulability inherent to many patients
with cancer (99). Furthermore, other factors participate in
this coagulopathic disorder, including vascular endothelial

Table 2 Solid Organ Malignancies Associated with aPL

Type No. (%) References

Renal cell carcinoma 7 (6) 15, 32, 34, 50, 77,
88, 92

Primary tumor with
unknown origin

6 (5) 8, 59, 75, 84, 91

Lung adenocarcinoma 6 (5) 18, 41, 61, 69, 71,
72

Breast carcinoma 6 (5) 8, 75, 77, 90
Melanoma 6 (5) 39, 42
Prostatic adenocarcinoma 4 (3) 8, 25
Otorhinolaryngology
tumors

3 (3) 8, 75

Non-small-cell lung
cancer

3 (3) 8, 58, 85

Central nervous system
tumors

2 (2) 63, 94

Uterine carcinoma 2 (2) 64, 68
Colon carcinoma 2 (2) 8, 90
Ovarian carcinoma 2 (2) 8, 41
Cholangiocarcinoma 2 (2) 62, 86
Leiomyoblastoma 1 (1) 33
Thymoma 1 (1) 19
Hepatocarcinoma 1 (1) 8
Mesothelioma 1 (1) 52
Tracheal carcinoma 1 (1) 54
Gastric carcinoma 1 (1) 56
Carcinoid tumor 1 (1) 76
Papillary thyroid
carcinoma

1 (1) 77

Leiomyosarcoma 1 (1) 87
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Table 3 Clinical and Serological Characteristics of 120 Patients with Malignancies and aPL

Case
(Ref.) Neoplasm

Features
Suggestive of

APS aPL†

Related
Autoinmune

Disease Treatment Outcome

Remission
of the
aPL*

1. (12) Lymphosarcoma Thrombocytop VDRL false � Ch Recovery NR
2. (13) Lymphoblastic

lymphosarcoma
VDRL false � AHA Splenectomy Death No

3. (14) Waldenström
macroglobulinemia

Multiple MI VDRL false � Splenectomy Death No

4. (15) Renal cell carcinoma Thrombocytop VDRL false � Lupus-like S, nephrectomy Recovery Yes
5. (16) Lymphocytic

lymphoma
LA Ch Recovery Yes

6. (17) Hairy-cell leukemia LA AHA Recovery No
7. (18) Lung

adenocarcinoma
SH,
thrombocytop

LA, aCL IgG (40),
IgM (40) VDRL
false �

ITP S, plasmapheresis Recovery Yes

8. (19) Thymoma CVA, SA aCL IgG (7.3) AC, S, surgery Recovery Yes
9. (20) Hairy cell leukemia LA, aCL Splenectomy Recovery Yes
10. (21) Cutaneous T-cell

lymphoma
Thrombocytop LA, aCL IgG aCL

IgM
S Recovery No

11. (22) B-cell lymphoma Thrombocytop LA Death No
12. (23) Multiple myeloma LA P, Ch Death No
13. (23) Monoclonal

gammopathy
LA Recovery NR

14. (23) Lymphocytic
lymphoma

Thrombocytop LA Ch Recovery NR

15. (24) Lymphocytic
lymphoma

SA(3),
thrombocytop

LA, aCL IgG (2.3) PAPS S, ASA Recovery NR

16. (25) Prostatic carcinoma TMA aCL IgG (17 GPL) SSc FFP, HD Recovery NR
17. (26) Acute myeloblastic

leukemia (M2)
Hepatic LA BMT, Cyclo, Irr Death No

18. (27) Chronic
myelomonocytic
leukemia

DVT, LR,
thrombocytop

aCL IgM SLE S, Chloroquine Death NR

19. (28) Spleen
lymphoplasmacytic
lymphoma

LA Ch Recovery NR

20. (28) Spleen
lymphoplasmacytic
lymphoma

LA Ch Recovery Yes

21. (28) Spleen
lymphoplasmacytic
lymphoma

PE LA, aCL IgG (5
GPL) IgM (100
MPL)

AC, splenectomy Recovery No

22. (28) Spleen
lymphoplasmacytic
lymphoma

LA, aCL IgG (15
GPL) IgM (1000
MPL)

Ch Recovery NR

23. (29) Lymphocytic
lymphoma

SA, diplopia, LR
Thrombocytop

aCL IgM (>60 U) SLE S, Ch Recovery Yes

24. (30) Acute lymphoblastic
leukemia

Chorea LA S, Ch Recovery Yes

25. (31) Hairy cell leukemia Thrombocytop LA Interferon-� Death No
26. (32) Renal cell carcinoma CVA aCL AC, nephrectomy Recovery Yes
27. (33) Chronic lymphoid

leukemia
LR,
thrombocytop

aCL Lupus-like S, Cyclo Recovery Yes

Leiomyoblastoma Skin necrosis IgG (25 IU) AHA
28. (34) Renal cell carcinoma PE LA, aCL IgM (3.6 U) PAPS AC, S Death No
29–42. (8) See description

below‡
aPL� NR Recovery

(5)
NR

43. (35) Cutaneous T-cell
lymphoma

CVA, skin
thrombosis

LA, aCL IgG (212
GPL)

S, Cyclo, Ch Recovery No

44. (36) Splenic lymphoma AHA LA, aCL IgM AHA Ch, Splenectomy Recovery Yes
45. (37) Ovarian

adenocarcinoma
DVT, PE, VL,
IVC

LA, aCL AC, Ch, S, AZA Recovery Yes

IgM (28 U) Thrombectomy
46. (38) Acute monocytic

leukemia
Tibial artery
thromb CVA,
thrombocytop

LA, aCL IgG (25
GPL)

PAPS AC, Ch Death No

47. (39) Extensive melanoma LA, aCL IgG (38 U) Interferon-� 2b Recovery NR
48. (39) Extensive melanoma DVT LA, aCL IgG (40 U) Interferon-� 2b Recovery NR
49. (39) Extensive melanoma DVT LA, aCL IgG (80 U) Interferon-� 2b,

IL-2
Recovery NR
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Table 3 (continued)

Case
(Ref.) Neoplasm

Features
Suggestive of

APS aPL†

Related
Autoinmune

Disease Treatment Outcome

Remission
of the
aPL*

50. (39) Limited melanoma DVT LA, aCL IgG Interferon-� 2b,
IL-2

Recovery NR

51. (39) Limited melanoma PE LA, aCL IgG Interferon-� 2b,
IL-2

Recovery NR

52. (40) Cutaneous T-cell
lymphoma

Thrombocytop LA, aCL IgG (93
GPL)

Ch Recovery No

53. (41) Lung
adenocarcinoma

VL, DVT, CVA,
Pulmonar,
adrenal
Cardiac,
splenic, renal

LA, aCL IgG (25
GPL)

CAPS AC, S Death No

54. (42) Limited melanoma CVA, SA aPL� Recovery NR
55. (43) NHL Retinal, bone,

splenic TMA
LA CAPS S, P, HD, Ch Death Yes

56. (44) Chronic
myelomonocytic
leukemia

Splenic, aortic,
renal

aCL IgG (112 GPL) CAPS AC, prostaglandin Recovery NR

Leg arterial
thrombosis

57. (45) Peripheral T-cell
lymphoma

CVA, TIA, DVT,
PE Renal

LA, aCL IgM (22 U) AC, Ch Recovery NR

58. (46) NHL Thrombocytop LA Splenectomy Recovery Yes
59. (47) Chronic

myelomonocytic
leukemia

TIA,
thrombocytop

LA PAPS S Recovery No

60. (48) Splenic marginal
zone lymphoma

Thrombocytop LA Evans
syndrome

S, splenectomy,
Ch Irrad

Recovery Yes

61. (48) Splenic marginal
zone lymphoma

AHA LA, aCL IgM AHA Ch, splenectomy Recovery Yes

62. (49) Hairy cell leukemia AHA, skin
ulcers

aPL� PAPS AC, Interferon
Splenectomy

Recovery NR

63. (50) Renal cell carcinoma Mesenteric vein aCL IgG CAPS
Scleroderma

Nephrectomy Recovery Yes

64. (51) Angiocentric
lymphoma

PH, VL,
adrenal,
splenic, CVA,
RF

LA, aCL IgG (high) S, Cyclo Death No

65. (52) Mesothelioma LR, skin ulcer LA, aCL IgM (12 U) AC, S Death No
66. (53) B-cell lymphoma BMN,

thrombocytop
aCL IgG (>100 U) Ch Death No

67. (54) Tracheal carcinoma Thrombocytop,
PE

aCL S, IVIG Death NR

68. (55) NHL DVT,
thrombocytop

LA, aCL IgG (high),
IgM (high),
B2GP1

PAPS AC Recovery No

69. (56) Gastric carcinoma DVT, CVA, VL aCL IgM PAPS, CAPS S, P Death NR
Renal, splenic
Pulmonary
infarct

70. (57) Light-chain multiple
myeloma

DVT LA PAPS NR NR NR

71. (58) Lung squamous cell
carcinoma

Adrenal, VL LA, aCL IgG (50
GPL)

PAPS CH, Irrad Death NR

72. (59) Carcinoma with
primary unknown

CVA, VL, ARDS LA, aCL IgG (high) PAPS, CAPS AC Death No

Retinal vein,
renal

73. (60) B-cell lymphoma LA, aCL IgG Lupus-like Ch, Irrad Recovery No
74. (61) Lung

adenocarcinoma
CVA, hepatic,
intestinal

LA PAPS, Irrad, surgery
CAPS

Death No

75. (62) Cholangiocarcinoma DVT, PE, foot
gangrene

LA PAPS AC, Vena cava
filter

Death No

76. (63) Basal ganglia
germinoma

CVA aCL IgG (72U) Irrad Recovery No

77. (64) Uterine carcinoma CVA, MI, VL,
renal Splenic,
pancreatic

LA, aCL IgG, (227
U) aCL

SLE, CAPS S, Cyclo Death No

Digital necrosis IgM (5.9 U)
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Table 3 (continued)

Case
(Ref.) Neoplasm

Features
Suggestive of

APS aPL†

Related
Autoinmune

Disease Treatment Outcome

Remission
of the
aPL*

78. (65) Chronic myeloid
leukemia

Hepatic veno-
occlusive

LA BMT, S, CsA,
Cyclo Irrad

Recovery Yes

79. (66) Chronic B-cell
lymphocytic
leukemia

DVT, PE,
Thrombocytop

LA, aCL IgG (265
GPL) IgM (3880
MPL)

AC, S, Ch Death No

80. (67) Breast carcinoma DVT, PE LA AC Recovery NR
81. (68) Chronic myeloid

leukemia
TMA, MI aCL IgG (331 GPL) AC, interferon � Death NR

82. (69) Lung
adenocarcinoma

DVT, foot
gangrene

aCL IgG (27 GPL),
IgM (67 MPL)

AC, Ch Death NR

83. (70) Chronic
myelomonocytic
leukemia

PE, splenic LA AC, splenectomy Death No

84. (71) Lung
adenocarcinoma

CVA, splenic,
renal
Pulmonary
infarct

LA PAPS, CAPS AC, S Death No

85. (72) Lung
adenocarcinoma

CVA, PE, renal
mesenteric,
skin ulcers

LA, aCL IgG PAPS, CAPS AC, S Death No

86. (73) Splenic marginal
zone NHL

PE LA, aCL IgG, IgM,
B2GP1

PAPS Ch, Rituximab Recovery Yes

87. (74) B-cell follicle center
lymphoma

Retinal arterial
thromb.

aCL IgG (85 U), IgM
(128 U) B2GP1

Lupus-like AC, Ch Recovery No

88. (75) Low-grade B-cell
lymphoma

CVA aCL IgM (529 U) ASA Recovery NR

89. (75) Breast carcinoma DVT aCL IgG (30.1) NR NR NR
90. (75) Pharyngeal

carcinoma
Sup. vein
thrombosis

aCL IgG (34.5) NR NR NR

91. (75) Parotid carcinoma DVT aCL IgG (15.6) NR NR NR
92. (75) Carcinoma with

primary unknown
CVA aCL IgG (20.3) NR NR NR

93. (75) Breast carcinoma PE aCL IgG (22.0) Surgery Death No
94. (75) Carcinoma with

primary unknown
aCL IgG (20.8) NR NR NR

95. (76) Carcinoid tumor SA, mesenteric,
pancreas,
thrombocytop
porta
thrombosis

aCL IgG PAPS AC, Duodeno-
pancreactectomy

Recovery NR

96. (77) Hodgkin disease MI aCL IgG (high) AC Recovery No
97. (77) B-cell lymphoma CVA, VL,

thrombocytop
LA, aCL IgG Ch Recovery Yes

98. (77) Cutaneous and
ganglionar

DVT LA, aCL IgG AHA AC, S, Cyclo Recovery No

B-cell lymphoma Splenectomy
Breast carcinoma

99. (77) B-cell lymphoma Thombocytop,
CVA, LR

LA, aCL IgG B2GP1 Sneddon’s
syndrome

ASA, S, danazol Recovery No

Renal cell carcinoma B2GP1 Nephrectomy
Papillany thyroid
carcinoma

Thyroidectomy

100. (78) B-cell lymphoma Skin thrombosis aCL IgG (39 U) S, Ch, Irrad Recovery Yes
101. (79) Myeloproliferative

syndrome
Portal, splenic LA, aCL IgG (31U) AC Recovery NR

102. (80) Diffuse large B-cell
lymphoma

LA Lupus-like Ch Recovery NR

103. (81) NHL Recurrent
arterial

LA Sarcoidosis AC, S,
thrombolysis
Ch, amputation

Recovery No

104. (82) Chronic
myelogenous
leukemia

Bilateral retinal
vein

aCL IgM (22 U) Interferon Recovery NR

105. (83) Multiple myeloma LA NR NR NR
106. (84) Carcinoma with

primary unknown
CVA, PE, MI aCL IgG (32 GPL) PAPS, CAPS AC, S, P Recovery NR

Digital necrosis
107. (85) Non-small-cell lung

carcinoma
LR, digital
ischemia

LA, aCL IgG (53.8
GPL)

Lupus-like ASA, P, Rad, Ch Death No

Thrombocytop Lobectomy
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disturbances (increased amounts of von Willebrand factor
and thrombomodulin), abnormalities of blood flow (high
viscosity), an increase of inflammatory cytokines [tumor ne-
crosis factor (TNF) and interleukin-1] and abnormal tumor
angiogenesis (100). Other genetic causes of thrombophilia,
such as factor V Leiden and the prothrombin gene mutation,
have not been specifically associated with thrombosis in pa-
tients with cancer (2).

Thromboembolic episodes are not uncommon in some
solid tumors (eg, brain, pancreatic, lung, breast, ovary, renal,
etc), although the prevalence in hematologic malignancies is
lower than that reported for solid tumors, and the number of
thrombotic events are increasingly being reported in patients

with acute leukemia, and chronic myeloproliferative and
lymphoproliferative disorders.

Before the standardization of aCL and the description of
the APS (101), some malignancies were described in associ-
ation with the presence of a BFP-STS and LA (12-16). In
1976, Schleider and coworkers (102) studied 83 patients
with circulant anticoagulants and found that, among 58 pa-
tients with LA, 8 had oncologic processes, including multiple
myeloma, Hodgkin’s disease, prostatic carcinoma, myelofi-
brosis, cervical carcinoma, cecal carcinoma, metastatic ade-
nocarcinoma, and lymphosarcoma. Later, other associations
have been described with aPL antibodies and not only with
aCL, LA, or �2-GPI, but also with antibodies against phos-

Table 3 (continued)

Case
(Ref.) Neoplasm

Features
Suggestive of

APS aPL†

Related
Autoinmune

Disease Treatment Outcome

Remission
of the
aPL*

108. (86) Cholangiocarcinoma DVT, CVA,
hepatic

aCL IgG U. Colitis,
CAPS

AC, S, Cyclo Recovery NR

109. (86) Lymphoma Renal,
mesenteric

LA, aCL IgG Lupus-like,
CAPS

AC, S, Cyclo, P Death NR

MI, digital
necrosis
Intestinal

110. (87) Leiomyosarcoma DVT, PE, IVC,
renal

LA, aCL IgG (high),
B2GP1

PAPS, CAPS AC, S, Cyclo, P,
Thrombolysis,
IVIG

Death No

Hepatic,
thrombocytop

111. (88) Renal cell carcinoma LA Nephrectomy Recovery Yes
112. (89) Lymphoplasmacytoid

lymphoma
Thrombocytop LA, aCL IgM (420

MPL)
Ch, splenectomy Death No

113. (90) Breast carcinoma CVA, DVT, PE,
VL LR, leg
ulcer,

LA, aCL IgG (377.2)
IgA (19.2)

SLE, CAPS AC,Ch, S, Cyclo,
AZA

Recovery NR

LR, leg ulcer, IgG (377.2) IgA
(19.2)

114. (90) Colon
adenocarcinoma

Subclavian
thromb.

LA, aCL CAPS AC, ASA Recovery Yes

PE, IVC, VL,
RF, CVA

IgM (19.1)

115. (91) Adenocarcinoma
with primary
unknown

CVA, DVT, PE LA, aCL IgG (21.4
GPL)

PAPS AC Death No

116. (92) Renal cell carcinoma MI, stent
thrombosis

LA, aCL� PAPS AC, thrombolysis,
ASA

Recovery NR

Clopidrogel,
abciximab

Nephrectomy
117. (93) NHL Skin ulcers LA, aCL IgG (92

GPL)
Cryoglobulinemia AC, S, Ch Recovery No

118. (94) Meningioma TMA, LR, ARDS LA PAPS, CAPS AC, P, HD Recovery No
Thrombocytop Tumor resection

119. (95) Hodgkin’s lymphoma CVA LA PAPS Ch Recovery NR
120. (96) Acute myeloblastic

leukemia
SA, IVC
thrombosis

aCL IgG (34 GPL) PAPS AC, S Death No

AC, anticoagulation; aCL, anticardiolipin antibodies; aPL, antiphospholipid antibodies; AZA, azathioprine; BMN, bone marrow necrosis; BMT, bone marrow
transplantation; CAPS, catastrophic antiphospholipid syndrome; Ch, chemotherapy; CVA, cerebrovascular accident; CsA, cyclosporine; Cyclo, cyclophos
phamide; DVT, deep vein thrombosis; FFP, fresh frozen plasma; HD, hemodialysis; IL-2, interleukin 2; Irrad, irradiation; IVC, inferior vena cava; LA, lupus
anticoagulant; LR, livedo reticularis; NHL, non-Hodgkin’s lymphoma, NR, not reported; PAPS, primary antiphospholipid syndrome; PE, pulmonary embolism; PH,
pulmonary hemorrhage; RF, renal failure; SA, spontaneous abortion; SLE, systemic lupus erythematosus; SSc, systemic sclerosis; TMA, thrombotic microan-
giopathy; thrombocytop: thrombocytopenia; VL, valve lesion.

*aPL negative after neoplasm therapy.
†aPL titers are shown in available cases.
‡Schved et al (8) (No. cases): Prostatic carcinoma (3), breast carcinoma (2), carcinoma with primary unknown (2), NHL (1), ovarian carcinoma (1), hepatocarcinoma

(1), pulmonary epithelioma (1), colon adenocarcinoma (1), cutaneous sqamous-cell carcinoma (1), oropharyngeal carcinoma (1).
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phatidylinositol (103), phosphatidylserine, phosphati-
dyletholamine, phosphatidylcholine, and phosphatidylglyc-
erol (104); however, these antibodies are not used routinely
in the diagnosis of APS.

Although the aPL could be “innocent bystanders” in
thrombosis associated with malignancies, several studies
have suggested some clinical implications derived from this
association. Zuckerman and coworkers (6) performed a case-
controlled study including 216 patients with solid and non-
solid malignancies and 88 age-matched healthy subjects.
They found that 47 (22%) patients with malignancies were
aCL positive, compared with only 3 in the control group. Of
the 47 patients, 31 had IgG aCL, 7 had IgM aCL, and 9 had
both. The aCL-positive patients (13/47) had a significantly
higher rate of thromboembolic events than those patients
without aCL (24/169). Interestingly, the levels of aCL de-
creased after successful treatment in 4 patients (2 with colon
cancer, 1 with lung cancer, and 1 with NHL) and they re-
mained free of thrombotic events.

A large prospective epidemiological study on the occur-
rence of aPL was conducted in Montpelier, France, by Schved
and coworkers (8); 1014 patients were tested at entry. Sev-
enty-two (7%) patients were positive at least once for aPL.
Cancer was recorded in 14 of these patients: 9 had an active
malignant disease and 5 had cancer in their past history.

Stasi and coworkers (9) studied the prevalence of aPL and
their correlation with cytokine levels in a small group of
patients with AML (19 patients) and NHL (14 patients).
Among patients with AML, 5 (26%) patients had LA and/or
aCL at diagnosis. One of them achieved complete remission
with disappearance of LA, while in 3 cases the LA and 1 in
case the aCL persisted positive. Among patients with NHL, 5
(35%) patients had LA and 1 had aCL at diagnosis, and all
cases became negative for LA and aCL after cancer treatment.
Additionally, the authors found a correlation between the
concentrations of interleukin-6 and TNF-alpha and IgG aCL
during different determinations.

In another study in patients with AML (11), the authors
found positive aCL titers in 25 (68%) of 37 patients included.
In those patients with response to chemotherapy, aCL titers
fell (especially IgM aCL); however, AML relapses were ac-
companied by reappearance of aCL. In 5 patients with che-
moresistant AML, aCL were persistently positive. aCL corre-
late also with AML activity in the majority of patients. The
authors suggested that serum aCL may be a useful marker for
the assessment of relapses, disease activity, and therapy re-
sponse.

Until now, there are limited data to determine if patients
with primary APS have an increased risk of developing cancer
as occurs in other systemic autoimmune diseases (eg, SLE,
Sjögren’s syndrome, rheumatoid arthritis, or dermatomyosi-
tis) (69, 105). In a cohort of Italian patients, Finazzi and
coworkers (106) studied, in a prospective manner, 360 pa-
tients with aPL. They reported that after 4 years of follow-up,
4 patients with primary APS developed a malignant disease (1
breast carcinoma and 3 NHL), resulting an estimated rate of
0.28% patient/year, by far a higher incidence for NHL than its
incidence in the Western population. Although these data are

not conclusive, it is important to bear in mind the possibility
of an underlying malignancy in patients with atypical presen-
tation of APS (specially elderly patients). In the present series,
54 patients were older than 60 years, with a mean age of 56 �
42 years (range, 5 to 78 years), a considerably higher mean
age than the “classical” form of presentation of APS (42 � 14
years) (3).

In general, thromboembolic events in patients with cancer
do not differ clinically from those in other types of prothrom-
botic states. As in the present series, the main clinical mani-
festations are DVT, PE, and CVA; however, we found unusual
thrombotic presentations, such as bone marrow necrosis,
chorea, or bone infarct. Furthermore, we found 17 cases of
catastrophic APS associated with malignancies.

In the APS associated with autoimmune diseases or
chronic infections, aPL titers wax and wane throughout time,
but usually do not disappear. This situation seems different
in the APS associated with cancer, where, in an important
number of patients, aPL disappear after a proper treatment
against the malignancy.

In patients with aPL and cancer, long-term anticoagulation
seems necessary. Nonetheless, in those patients with the dis-
ease under control and the disappearance of aPL, anticoagu-
lation could be stopped or could be replaced by antiaggrega-
tion. Thromboprophylaxis is important in cancer patients
(even more if they have aPL), especially for high-risk situa-
tions such as surgery, catheter implantation, and chemother-
apy. Recently, an increase in thromboembolic risk has been
described with the use of new anticancer drugs, such as an-
tiangiogenic agents and matrix metalloproteinase inhibitors
(107). Additionally, immunotherapies, such as interferon
and interleukin-2, can induce aPL (5).

In conclusion, the aPL are associated with a wide variety of
malignancies, mainly B-cell lymphoma, splenic lymphoma,
chronic myeloid lymphoma, renal cell carcinoma, NHL, and
lung adenocarcinoma. In some cases, the malignancy can
trigger a life-threatening form of APS presentation (cata-
strophic APS). aPL remitted in more than one-third of pa-
tients after cancer treatment. Furthermore, it is important to
bear in mind, especially in elderly patients, that thrombotic
events associated with aPL can be the first manifestation of
malignancy.
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8.2  Summary of results 

A total of 120 cases of  aPL associated with malignancies were found (62 male and 58 female 

patients).   

-     The mean age was 56 years (range, 5 to 88 yr). 

- The main hematological malignancies found were B-cell lymphoma in 10 (8%) patients, 

spleen lymphoma in 8 (7%), and chronic myeloid leukemia in 7 (6%). 

- With respect to solid tumors, 7 (6%) patients had renal cell carcinoma, 7 (6%) primary 

tumor of unknown origin, 6 (5%) lung adenocarcinoma, and 6 (5%) breast carcinoma. 

- In 41 cases, the diagnosis of both conditions (APS and cancer) was made simultaneously; 

in 29 cases, the malignancies were diagnosed after the thrombotic manifestations of APS, 

and in 25 cases, APS features appeared some time after the diagnosis of cancer. 

- Seventy-six (71%) patients had thrombotic manifestations.  

- Seventy-three (21%) fulfilled the Sapporo criteria.   

- The main APS features included thrombocytopenia in 27 (25%) patients, stroke in 25 

(24%), DVT in 20 (19%),  and PE in 16 (15%) patients. 

- LA was present in 70/104 (67%) patients, aCL in 70/104 (67%) (54 IgG aCL and 20 IgM 

aCL), anti-�2GPI in 6 (6%), and hemolytic anemia in 4 (4%) patients. 

- Seventy-one (63%) out of 113 patients recovered or are still alive after cancer treatment.  

- Clinically, pulmonary infarctions, kidney and adrenal involvement, intestinal thrombosis 

and splenic thrombosis were associated with a poor prognosis. 

- Although information on the disappearance of aPL after cancer therapy was not available 

in all cases, 23 (35%) of 65 patients achieved aPL remission after treatment, especially 

those patients with lymphoma of the spleen and those who underwent nephrectomy.  
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8.3 CATASTROPHIC ANTIPHOSPHOLIPID SYNDROME  

DURING PREGNANCY AND PUERPERIUM: 

MATERNAL AND FETAL CHARACTERISTICS OF 15 CASES. 

Gómez-Puerta JA, Cervera R, Espinosa G, Asherson RA, García-Carrasco M, 
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Background: The catastrophic variant of the antiphospholipid syndrome (APS) is a life-threatening form of
presentation of this syndrome that can be triggered by several factors.
Aim: To describe the characteristics of patients who developed catastrophic APS triggered during pregnancy
and puerperium.
Methods: A review of the first 255 cases collected in the website-based ‘‘CAPS Registry’’ was undertaken.
Three new and unpublished cases of catastrophic APS developed during pregnancy and puerperium were
added.
Results: Fifteen cases were identified. The mean (range) age was 27 (17–38) years. Most patients had a
previous unsuccessful obstetric history. In 7 of 14 (50%) cases with available medical history, the catastrophic
APS appeared during pregnancy, in 6 (43%) during the puerperium and in 1 (7%) after curettage for a fetal
death. The main clinical and serological characteristics were similar to those patients with catastrophic APS
triggered by other factors, except for a history of a higher prevalence of previous abortions (p,0.01).
Several specific features were found, including the HELLP (haemolysis, elevated liver enzymes, low platelets)
syndrome in 8 (53%) patients, placental infarctions in 4 (27%) patients, and pelvic vein thrombosis and
myometrium thrombotic microangiopathy in 1 (7%) patient each. Mortality rate was high for the mothers
(46%), and for the babies (54%).
Conclusions: It is important to consider the possibility of the development of catastrophic APS in those patients
with signs of HELLP syndrome and multiorgan failure during pregnancy or puerperium, especially in those
patients with previous history of abortions and/or thrombosis.

T
he antiphospholipid syndrome (APS) is a systemic auto-
immune disorder characterised by a combination of arterial
and/or venous thrombosis, pregnancy morbidity, usually

accompanied by a mild-to-moderate thrombocytopenia, and
raised titres of antiphospholipid antibodies (aPL)—namely, the
lupus anticoagulant (LA) and/or anticardiolipin antibodies
(aCL).1

The most characteristic feature of obstetrical APS is
miscarriage. Currently, recurrent miscarriage is a potentially
treatable condition when it is associated with aPL.2

Additionally, several other serious obstetric complications have
been associated with APS, including pre-eclampsia, fetal
growth restriction, uteroplacental insufficiency, fetal distress
and medically induced preterm delivery.3 4

Catastrophic APS (also known as ‘‘Asherson’s syndrome’’) is
an unusual (,1%) but usually a life-threatening variant of
APS, characterised by rapid appearance of multiple thromboses
(mainly small-vessel thrombosis) that lead to multiorgan
failure.5 Since its first description in 1992,5 several large series
have been published,6 7 and more than 250 patients have been
collected in the international registry of patients with cata-
strophic APS (Catastrophic Antiphospholipid Syndrome
(CAPS) Registry. Catastrophic events may be triggered, in
.50% of patients, by a recognised factor, mainly infections,
trauma or surgery, anticoagulation withdrawal, malignancies

and lupus ‘‘flares’’, or appear infrequently during pregnancy
(ie, after a caesarean section or fetal loss).
No previous publications have focused on the setting of

catastrophic APS during the obstetric period. Our objective in
this study was to assess the clinical and laboratory character-
istics of the catastrophic APS triggered or presented during
pregnancy and puerperium obstetric periods by analysing three
new and unpublished cases in addition to 12 already published
cases collected from the ‘‘CAPS Registry’’, with special interest
in maternal and fetal outcome.

METHODS
We reviewed the 255 cases that were included in the website-
based CAPS Registry on 1 November 2005. This registry was
created by the European Forum on Antiphospholipid
Antibodies, a study group devoted to the development of
multicentre projects with large populations of patients with
catastrophic APS. The website contains clinical, laboratory and

Abbreviations: aCL, anticardiolipin antibodies; aPL, antiphospholipid
antibodies; APS, antiphospholipid syndrome; CAPS Registry, Catastrophic
Antiphospholipid Syndrome Registry; CNS, central nervous system; DIC,
disseminated intravascular coagulation; HELLP, haemolysis, elevated liver
enzymes, low platelets; LA, lupus anticoagulant; TMA, thrombotic
microangiopathy; TTP, thrombotic thrombocytopenic purpura
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therapeutic data on all reported cases of patients with
catastrophic APS and can be freely accessed through the
internet (http://www.med.ub.es/MIMMUN/FORUM/CAPS.HTM).
The sources of information are the personal communications
of the physician who treated these patients and the
periodically computer-assisted search (Medline, National
Library of Medicine, Bethesda, Maryland, USA) of published
reports to locate all cases of patients with catastrophic APS.
Patients included in the CAPS Registry fulfil the classification
criteria for catastrophic APS8 (box 1). Cases were summarised
using a standardised data form, including age, diagnosis of the
underlying condition, time of presentation of catastrophic APS
features (during pregnancy or puerperium periods), clinical
manifestations, serological features, treatment and outcome.
We selected those patients who developed the catastrophic

APS during pregnancy and puerperium. The list of precipitating
factors in the CAPS registry was used as a guide for case
identification; however, only those cases with a close relation-
ship between pregnancy and/or puerperium and the develop-
ment of the catastrophic APS event were included. Three
previously unpublished cases with catastrophic APS occurring
during pregnancy or puerperium were added to the review and

subsequently included into the registry. The diagnosis of HELLP
(haemolysis, elevated liver enzymes, low platelets) syndrome
was established if patients fulfilled the laboratory criteria
proposed by Sibai et al,9 including: (1) platelet count ,100 000/
mm3, (2) aspartate aminotransferase .70 IU/l and (3) lactate
dehydrogenase .600 U/l. Severity of HELLP syndrome was
classified according to Martin et al’s10 criteria based on platelet
count. Class 1 (severe) was considered when platelet count was
,506109/mm3, class 2 (moderate) when platelet count was
between 516109 and 1006109/mm3 and class 3 (mild) when
platelet count was .1006109/mm3.
In order to identify whether patients with catastrophic APS

triggered during pregnancy or puerperium correspond to a
special subset of patients with catastrophic APS, we compared
them with the rest of patients (n=240) included in the CAPS
Registry (x2 test, SPSS V.11.0).

RESULTS
We analysed 15 cases of catastrophic APS that appeared during
pregnancy or puerperium. (3 previously unpublished cases and
12 from the CAPS Registry5 11–19). Tables 1 and 2 summarise the
data from these cases.

General characteristics and obstetric history
In all, 7 (47%) patients had primary APS, 7 (47%) had SLE and
1 (6%) had lupus-like syndrome. The mean (SD, range) age at
the time of the catastrophic APS event was 27 (6 (17–
38)) years. Past obstetric history was available in 14 cases.
Only 1 patient had a previous successful pregnancy, 9 patients
had previous abortions or fetal losses, and in 4 cases11 13 16 19

there were no previous pregnancies. In 7 of the 14 (50%) cases
catastrophic APS appeared during pregnancy (ranging from the
17th to 38th weeks of gestation), in 6 (43%) cases it presented
during puerperium (ranging from the 2nd day until 3 weeks
after delivery) and in 1 (7%) case it presented, 2 days after
dilatation and curettage for a fetal death at 18 weeks of
pregnancy. In 4 (26%) cases the catastrophic APS event was the
first manifestation of the APS (cases 1, 6, 11 and 13). Only 6
(40%) patients fulfilled the diagnostic criteria for APS prior to
the catastrophic APS event. The remaining patients had some
features suggestive of APS or previous aPL-positive determina-
tions. At the moment of the catastrophic APS event, only 2
patients (cases 2 and 10) were under treatment (aspirin
325 mg/day and warfarin, respectively).

Thrombotic and APS-related features
The main clinical symptoms were renal involvement in 11
(73%) patients (in 3 of them in the form of renal thrombotic
microangiopathy (TMA)) pulmonary involvement in 11 (73%)
patients (acute respiratory distress syndrome (ARDS) in four
patients, respiratory failure in three, pulmonary embolism in
two, and alveolar hemorrhage, pulmonary infarcts and pul-
monary TMA in one case each), central nervous system (CNS)
involvement in 9 (60%) patients (cerebral infarcts in five cases,
encephalopathy in two cases, cerebral haemorrhage in two
cases, transient ischaemic attack in one case, cerebral TMA in
one case and status epilepticus in one case) and HELLP
syndrome in 8 (53%) patients. Seven patients had a class 1
HELLP syndrome, whereas only 1 patient had class 2. The mean
platelet count among patients with HELLP syndrome was
29 000/mm3 (ranging from 6000 to 59 000).
Intra-abdominal and pelvic features included placental

infarctions in 4 (27%) patients, gastrointestinal thrombosis in
4 (27%; including mesenteric and intestinal thrombosis),
hepatic thrombosis in 3 (20%), adrenal involvement in 2
(13%; haemorrhage in one case and adrenal infarcts in
another), portal vein thrombosis in 1 (7%), inferior vena cava

Box 1: Preliminary criteria for the classification of
catastrophic antiphospholipid syndrome

N Evidence of involvement of three or more organs, systems
and/or tissues. Usually, clinical evidence of vessel
occlusions, confirmed by imaging techniques when
appropriate. Renal involvement is defined by a 50% rise
in serum creatinine, severe systemic hypertension
(.180/100 mm Hg) and/or proteinuria (. 500 mg/
24 h).

N Development of manifestations simultaneously or in
,1 week

N Confirmation of small-vessel occlusion in at least one
organ or tissue by histopathology. For histopathological
confirmation, significant evidence of thrombosis must be
present, although vasculitis may coexist occasionally.

N Laboratory confirmation of the presence of antipho-
spholipid antibodies (aPL): lupus anticoagulant and/or
anticardiolipin antibodies. If the patient was not pre-
viously diagnosed as with an antiphospholipid syndrome
(APS), the laboratory confirmation requires that aPL is
detected on two or more occasions at least 6 weeks apart
(not necessarily at the time of the event), according to the
proposed preliminary criteria for the classification of
definite APS.

Definite catastrophic APS

N All four criteria

N Probable catastrophic APS

N All four criteria, except for only two organs, systems
and/or tissues involvement

N All four criteria, except for the absence of laboratory
confirmation at least 6 weeks apart due to the early
death of a patient never tested for aPL before the
catastrophic APS

N Criteria 1, 2 and 4

N Criteria 1, 3 and 4, and the development of a third event
in .1 week but in ,1 month, despite anticoagulation
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thrombosis in 1 (7%), splenic infarcts in 1 (7%), pelvic vein
thrombosis in 1 (7%) and myometrium TMA in 1 (7%).
Other manifestations were skin involvement in 5 (33%)

patients (livedo reticularis in two cases, and skin ulcers, skin
thrombosis and digital necrosis in one case), heart involvement
in 3 (20%) patients in the form of myocardial infarction, valve
disease and myocardial TMA in one case each, deep vein
thrombosis in 3 (20%) patients, bone marrow involvement in 2
(13%) patients (bone marrow necrosis in one and bone marrow
hypoplasia in the other) and bone necrosis in 1 (7%) patient.

Laboratory features
Severe thrombocytopenia was found in 2 (13%) patients
without HELLP syndrome, schistocytes were found in 3 (20%)
patients, disseminated intravascular coagulation (DIC) features
in 3 (20%), haemolytic anaemia in 2 (13%) and severe
pancytopenia in 2 (13%). In all, 14 (93%) patients were positive
for aCL, 12 (80%) for the IgG isotype and 4 (27%) for the IgM
isotype. LA was found in 10 (73%) patients, and anti-b2
glycoprotein I (GPI) antibodies in 3 (20%).

Treatment and maternal and fetal outcomes
A total of 6 (40%) patients (cases 2, 6, 9, 10, 11 and 13) were
under anticoagulation treatment (low molecular weight
heparin) before a catastrophic APS event. Specific treatment
for the catastrophic APS events was available in 14 cases. In all,
11 (79%) out of 14 patients received anticoagulation, 10 (71%)
steroids, 4 (29%) plasma exchange, 3 (21%) dialysis, 3 (21%)
cyclophosphamide, 3 (21%) intravenous immunoglobulins, 2
(14%) fresh frozen plasma and 1 (7%) fibrinolysis.
In all, 7 (46%) mothers died due to the catastrophic APS.

Fetal outcome was available in 13 cases. Only 6 (46%) babies
survived (3 of them were premature newborns), whereas 7
(54%) babies died. Neither the mothers nor the babies had
different outcomes regarding the previous presence of HELLP
syndrome or the treatment received (non-statistically signifi-
cant differences), including the combined therapies (antic-
oagulation and plasma exchange). Regarding the babies who
survived, in 2 cases their mothers had received plasma
exchange. However, in 2 of the babies who died, their mothers
had also received plasma exchange therapy.

Comparison between patients with pregnancy or
puerperium-associated catastrophic APS
Fifteen patients with catastrophic APS events associated with
pregnancy or puerperium were compared with 240 patients
with catastrophic APS events not associated with pregnancy or

puerperium that were included in the CAPS Registry (table 3).
In the former group, there was a higher prevalence of previous
abortions (p,0.001). In those patients with catastrophic APS
events not related to pregnancy or puerperium, there was a
higher prevalence of cardiac involvement (p=0.02) and livedo
reticularis (p=0.025), and they had a higher prevalence of
catastrophic events as the initial manifestation of APS (p=0.05).

DISCUSSION
Pregnancy is a well-recognised hypercoagulable state that
encompasses a period of 10–11 months (including puerper-
ium). This hypercoagulability is explained by many factors,
including alterations in coagulation proteins (increased levels
of factors II, V, VII, VIII, X and XII as well as von Willebrand
factor, and decreased levels of protein S and activated protein C)
and alterations in fibrinolytic systems (low plasma fibrinoly-
tic activity during pregnancy, labour and delivery), with a
decreased activity of tissue plasminogen activator.20 21 The
presence of microparticles derived from maternal endothelial
cells, platelets and placental trophoblasts may also contribute to
the procoagulant situation.20 Additionally, the reduction of
venous flow in lower extremities as a result of compression by
the gravid uterus and the prolonged bed rest (especially during
labour and postpartum) induces venous stasis and contributes
to the formation of thrombosis. The risk of venous thrombosis
is 5–6-fold higher during pregnancy compared with non-
pregnant women of similar age.21 Despite this situation, deep
venous thrombosis is not commonly reported during preg-
nancy, occurring in 1 in 1000 to 1 in 2000 pregnancies;21

however, this prevalence may be higher in the presence of
any thrombophilic factor.
Thrombophilic disorders notably increase gestational vascu-

lar complications, leading to pre-eclampsia, retardation of fetal
growth, placental abruption, placental thrombosis and recur-
rent miscarriages. Several thrombophilic disorders have been
described during pregnancy, including antithrombin deficiency,
protein S and protein C deficiency, factor V Leiden and
prothrombin gene mutation, hyperhomocysteinaemia and
aPL, among others.22 Routine assessment of these factors is
not currently recommended in healthy pregnant women. It is
only indicated in those women with previous thrombosis and/
or recurrent pregnancy losses.22

HELLP syndrome is a manifestation of pre-eclampsia
occurring in approximately 0.6% of all pregnancies.23 It involves
smaller terminal arterioles and is a process with characteristic
histological features. The microangiopathic haemolytic anaemia
and the raised liver enzymes are explained by platelet-fibrin

Table 1 General characteristics of patients with catastrophic antiphospholipid syndrome during pregnancy or puerperium

Age (year) Diagnosis Previous obstetric history Time of onset

Bendon et al11 22 SLE No previous pregnancies 30 weeks of gestation
Hochfeld et al12 37 PAPS Three previous spontaneous abortions 2nd day after fetal death
Kupferminc et al13 17 PAPS No previous pregnancies 5th day of puerperium
Kitchens14 38 SLE NR 38 weeks of gestation
Wislowska15 26 SLE One previous successful pregnancy 25 weeks of gestation
Sinha et al16 22 SLE No previous pregnancies 25 weeks of gestation
Asherson et al5 22 SLE One spontaneous abortion 20 wks of gestation
Asherson et al5 27 PAPS One fetal loss Post-fetal loss
Ortiz et al17 32 Lupus-like One second trimester fetal loss 2nd day of puerperium
Koenig et al18 19 PAPS One miscarriage 17 weeks of gestation
Coward et al19 30 PAPS No previous pregnancies 3rd weeks of puerperium
Wieser M et al* 33 PAPS One first trimester spontaneous abortion 5th day of puerperium
Present case 1 29 SLE Eight previous spontaneous abortions 28 weeks of gestation
Present case 2 26 SLE Two previous fetal losses 3rd day of puerperium
Present case 3 28 PAPS One second trimester fetal loss 6th day of puerperium

NR, not reported; PAPS, primary antiphospholipid syndrome; Ref, reference; SLE, systemic lupus erythematosus.
*Included previously in the ‘‘CAPS Registry’’.
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deposits and thrombi causing fragmentation of red cells as they
pass through interrupted arterioles and hepatic sinusoid blood
flow restrictions, respectively. Thrombocytopenia is due to the
increased consumption of platelets after their adhesion to
damaged endothelium and intravascular aggregation.24

The real incidence of HELLP syndrome in APS is difficult to
estimate. Around 50 well-documented cases are reported with
both conditions. Von Tempelhoff et al25 studied several
thrombophilic factors, including LA and aCL, in a series of 32
patients with HELLP syndrome. Of these, 17 (53%) patients
were positive for LA and 15 (47%) were positive for aCL.

Thuong et al26 described 16 episodes of HELLP in 15 patients
with APS. In 8 of these cases, HELLP syndrome revealed an APS
(patients with previously unknown APS). In all, 11 (69%) and 3
(19%) patients had pre-eclampsia and eclampsia, respectively.
In a significant proportion of cases (44%) HELLP syndrome
occurred during the second trimester, and in 12% during 18–
20 weeks of gestation. The authors concluded that HELLP
appears in a more severe form in early stages of pregnancy in
patients with APS than in the general population.
In the present study, we found eight patients with HELLP

syndrome; most of them were classifiable as class 1 (severe)

Table 2 Clinical and serological characteristics and outcome of patients with catastrophic antiphospholipid syndrome during
pregnancy or puerperium

Author (CAPS registry
number) Catastrophic APS features Laboratory findings Treatment

Outcome

Maternal Fetal

Bendon et al11*(6) Placental infarctions
myocardium, renal, gastrointestinal
and myometrium TMA

Severe thrombocytopenia NR Death Intrauterine fetal
deathSchistocytes

aCL positive
LA: ND

Hochfeld et al12 (22) HELLP, iliac, pelvic vein and skin
thrombosis

DIC Anticoagulation (IV heparin)Death Intrauterine fetal
death

Renal failure, cerebral, cardiac LA positive Steroids
Pulmonary, splenic and adrenal IgG aCL (high titres) Cyclo
Infarcts, cerebral haemorrhage Plasma exchange

Kupferminc et al13�(31) HELLP, ARDS LA positive Steroids Recovery Prematurity
Placental infarcts, renal failure IgG aCL (26.5 GPL) Plasma exchange
Alveolar haemorrhage Dialysis

Kitchens14*(65) HELLP, portal vein aCL strongly positive Anticoagulation (IV hepatin)Recovery NR
Inferior cava, hepatic and LA negative Streptokinase
mesenteric vein thrombosis

Wislowska et al15* (82) ARDS, encephalopathy LA positive Anticoagulation (LMWH) Recovery Miscarriage
Rapid progressive nephritis IgG aCL moderate levels Steroids
Skin ulcers Cyclo

Sinha et al16* (100) HELLP Severe pancytopenia Steroids Death Death (intracerebral
haemorrhage)Placental infarcts IgG aCL (203 GPL) Plasma exchange

Cerebral infarcts IgM aCL (10 MPL) IVIG
Bone marrow necrosis LA positive, B2GP1 IgG

Asherson et al7*(110) HELLP Thrombocytopenia Steroids Recovery Death
Renal TMA, ARDS Schistocytes, LA positive Cyclo
Cerebral infarcts IgG and IgM aCL positive Anticoagulation (IV heparin)

Asherson et al7 (121) PE, digital necrosis Haemolytic anaemia Steroids Death Death
Hepatic, renal, intestinal and IgG aCL (72 GPL) Anticoagulation
mesenteric thrombosis LA negative

Ortiz et al17� (240) Renal TMA, valve lesions Thrombocytopenia Steroids, FFP Recovery NR
Multiple cerebral infarcts Haemolytic anaemia Anticoagulation (LMWH)

Schistocytes, LA positive
IgG aCL (.120 GPL)
IgM aCL (19.2 MPL)

Koenig et al18*(251) HELLP Severe thrombocytopenia Anticoagulation (LMWH) Recovery Death
Hepatic infarctions IgG and IgM aCL positive FFP
Bone necrosis, bowel TMA B2GP1, LA positive

Coward et al19�(252) TIA, status epilepticus LA positive Anticonvulsants Death Healthy child
Renal failure, brain and pulmonary TMA Dyalysis
Adrenal haemorrhage

Weiser M(`)�(99) HELLP, ARDS Severe thrombocytopenia Steroids, IVIG Death Healthy child
Renal failure, cerebral IgG aCL (.100 GPL) Anticoagulation
infarctions and haemorrhage LA positive Dyalysis

Present case 1* HELLP, bone marrow DIC Steroids Death Prematurity
hypoplasia, renal failure Pancytopenia Anticoagulation (LMWH)
DVT, respiratory failure IgG aCL high titres
Livedo reticularis LA negative

Present case 2� DVT, PE IgG aCL high titres Anticoagulation (LMWH) Recovery Healthy child
TIA, respiratory failure LA negative Steroids, IVIG

Present case 3� Placental infarctions Severe thrombocytopenia Anticoagulation (LMWH) Recovery Healthy child
Renal failure, encephalopathy LA positive, DIC, Plasma exchange
Respiratory failure aCL IgG (24 U/ml)

B2GP1 IgG (44.9 U/ml)

aCL, anticardiolipin antibodies; APS, antiphospholipid syndrome; ARDS, acute respiratory distress syndrome, B2GP1, b2-glycoprotein 1 antibodies; Cyclo,
cyclophosphamide; DIC, disseminated intravascular coagulation; DVT, deep vein thrombosis; FFP, fresh frozen plasma; HELLP, haemolysis, elevated liver enzymes, low
platelet count; IVIG, intravenous immunoglobulins; LA, lupus anticoagulant; LMWH, low molecular weight heparin; ND, not done; NR, not reported; PE, pulmonary
embolism; TIA, transient ischaemic attack; TMA, thrombotic microangiopathy.
*Presenting during pregnancy.
�Presenting during puerperium.
`This case was included in the CAPS registry by Manfred Weiser, Salzburg, Austria.
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HELLP syndrome. This is, however, not a very helpful
classification tool in this particular group of patients (SLE,
aPL, related septic process, etc). Nonetheless, severe HELLP
syndrome seems to be a major feature of catastrophic APS
during the obstetric period. This is supported by data observed
in six of eight collected cases with HELLP syndrome. In the case
described by Hochfeld et al,12 HELLP syndrome was charac-
terised by a persistent thrombocytopenia. In the case described
by Kupferminc et al,13 HELLP syndrome improved only after
plasma exchange sessions. Portal and hepatic vein thrombosis
and an inferior vena cava thrombosis accompanied the HELLP
syndrome in the patient documented by Kitchens et al.14 In the
case described by Koenig et al,18 the patient had abdominal pain,
requiring a laparotomy, which did not reveal any abnormality.
Only a CT scan revealed concomitant hepatic infarctions.
Interestingly, in the case described by Sinha et al,16 the HELLP
syndrome deteriorated despite the termination of pregnancy.
Finally, in our first case, HELLP had an unsatisfactory course in
relation to surgical wound infection and haematoma formation.
As these microangiopathic disorders share several clinical

and serological characteristics, the differential diagnosis in
pregnant patients may be difficult, but necessary, because it
carries different therapeutic strategies—eg, plasma exchange
sessions for those cases with thrombotic thrombocytopenic
purpura (TTP) and prompt delivery for those cases of HELLP
syndrome. There are several clinical features that may
differentiate each disorder. In TTP, the involvement of the
CNS is higher than in HELLP syndrome, which involves mainly
liver parenchyma. TTP induces a more severe thrombocytopenia
and haemolytic anemia than HELLP syndrome. Anti-thrombin
and D-dimers are normal in TTP, whereas they are abnormal in
patients with HELLP syndrome. In some severe HELLP
syndrome and pre-eclampsia cases, diverse organs may be
affected, leading to acute renal failure, myocardial dysfunction,
DIC, ascites, pulmonary oedema, cerebral oedema, subcapsular
liver haematoma and ARDS, among others.26 There are
additional diagnostic challenges for clinicians. Patients with
catastrophic APS develop a wide spectrum of clinical and
haematological features including CNS involvement, HELLP

syndrome, DIC27 and microangiopathic thrombosis. In patients
with catastrophic APS, combined treatments are needed,
including, in many cases, plasma exchange sessions, as well
as termination of pregnancy in those cases with related pre-
eclampsia or eclampsia.
Catastrophic APS during pregnancy or puerperium represents

almost 6% of all cases (15/255) described with catastrophic
APS. This represents a life-threatening situation with a high
mortality rate in these young women of childbearing age. This
also represents a unique scenario where many factors may
participate as additional potential trigger factors, including
infections such as endometritis, caesarean wound or episiotomy
wound infection or mastitis, lupus flares, anticoagulation
withdrawal during the actual labour, among others.
The relatively small number of patients with catastrophic

APS during the obstetric period makes it difficult to definitely
conclude whether this group corresponds to or singles out a
different subset of patients with catastrophic APS. However,
these patients seem to have a higher prevalence of previous
abortions than the non-pregnant patients with catastrophic
APS.
On the basis of present data and as per previous guidelines

for the treatment of catastrophic APS,8 we propose the
following scheme for the management of catastrophic APS
during pregnancy (management of catastrophic APS during
puerperium could be similar to that in other scenarios). First, it
is essential to prevent any potential trigger factor, mainly
infections, and to maintain an adequate anticoagulation in
those patients with previous thromboses and aPL. The second
aspect is to evaluate fetus maturation. When pulmonary fetal
maturation is ready, a prompt delivery is recommended. In
those cases with HELLP or other microangiopathic features,
plasma exchange sessions are certainly strongly indicated.
Plasma exchange sessions have been used previously in
mothers with other life-threatening conditions.28 29 The remain-
ing therapeutic measures recommended in catastrophic APS are
also useful, specially steroids and intravenous immunoglobu-
lins. It is important to bear in mind that pre-term delivery is the
strongest risk factor for an adverse neonatal outcome, but it can
be life saving for the mother and the fetus.
In conclusion, it is important to consider the possibility of the

development of catastrophic APS in those patients with signs of
TMA (with or without HELLP syndrome) and/or multiorgan
failure during pregnancy or puerperium, particularly in those
patients with a history of abortions and/or thrombosis.
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Table 3 Comparison between patients with catastrophic
antiphospholipid syndrome related and those not related to
pregnancy or puerperium

Catastrophic APS
related to
pregnancy and
puerperium
n=15 (%)

Catastrophic APS
not related to
pregnancy or
puerperium
n=240 (%) p Value

Feature
Catastrophic APS as a first
manifestation

3 (20) 114 (47) 0.05

Previous APS features 10 (67) 127 (53) NS
Previous abortions 9 (60) 41 (17) ,0.001
DVT 3 (20) 76 (32) NS
Peripheral arterial
thrombosis

0 (0) 27 (11) NS

Cardiac involvement 3 (20) 128 (33) 0.02
Valvular disease 1 (7) 49 (20) NS
Pulmonary involvement 11 (73) 159 (66) NS
ARDS 5 (33) 60 (25) NS
Renal involvement 10 (67) 175 (73) NS
Cerebral involvement 9 (60) 151 (63) NS
Cutaneous involvement 5 (33) 124 (52) NS
Livedo reticularis 2 (13) 66 (27) 0.025
Death 7 (47) 111 (46) NS

ARDS, acute respiratory distress syndrome; DVT, deep venous thrombosis;
NS, not significant.
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8.3  Summary of results 

We analyzed 15 cases of CAPS that appeared during pregnancy or the puerperium (3 

previously unpublished cases and 12 from the CAPS Registry).

- Mean age at the time of the CAPS event was 27 years (range, 17–38 yrs).  

- Past obstetric history was available in 14 cases. Only 1 patient had a previous successful 

pregnancy, 9 patients had previous abortions or fetal losses, and in 4 cases there were no 

previous pregnancies. 

- In 7 of the 14 (50%) cases, CAPS appeared during pregnancy (ranging from the 17th to 38th 

week of gestation), in 6 (43%) cases it presented during puerperium (ranging from the 2nd 

day until 3 weeks after delivery) and in 1 (7%) after curettage for a fetal death.

- In 4 (26%) cases the CAPS event was the first manifestation of APS. 

- The main clinical and serological characteristics were similar to those of patients with 

CAPS triggered by other factors, except for a higher prevalence of previous abortions.  

- The main clinical symptoms were renal involvement in 11 (73%) patients, pulmonary 

involvement in 11 (73%), CNS involvement in 9 (60%) and HELLP syndrome in 8 (53%) 

patients.   

- Other specific features found in these patients included placental infarctions in 4 (27%) 

patients,  pelvic vein thrombosis in 1 (7%) and myometrial TMA in 1 (7%)  patient.  

- Fourteen (93%) patients were positive for  aCL, 12 (80%) for the IgG isotype and 4 (27%) 

for the IgM isotype. LA was found in 10 (73%) patients, and anti-�2GPI in 3 (20%) 

patients. 

- Seven (46%) mothers died due to the CAPS. Fetal outcome was available in 13 cases. Only 

6 (46%) babies survived (3 premature newborns), whereas 7 (54%) babies died. Neither the 

mothers nor the babies had different outcomes regarding the previous presence of HELLP 
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syndrome or the treatment received, including the combined therapies (anticoagulation and 

plasma exchange). 
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9. DISCUSSION 

Interest in APS has grown rapidly in recent years, with an increasing number of 

patients being identified. Most clinicians now agree that primary APS is a distinct, 

recognizable disorder with arterial and venous thrombosis and pregnancy loss as the main 

clinical features. Although the early description by Hughes (134), almost 25 years ago, was in 

patients affected by SLE, primary APS is being recognized with increasing frequency. The 

ongoing Euro-Phospholipid Project found primary APS to be more frequent than associated 

APS (20).  

Higher frequencies of some complications have been described in a higher frequency in 

patients with APS associated with SLE, including thrombocytopenia, autoimmune hemolytic 

anemia, neutropenia, low C4 levels, cardiac valvular lesions and chorea (19,135).  Soltesz et al  

(21) also found a higher prevalence of cerebrovascular thrombosis in APS associated with 

SLE.  

To the best of our knowledge, our series is one of the largest and with a longer follow-

up series of primary APS patients. Table 5 shows the different published series of patients with 

primary APS, including their main clinical characteristics and the number of patients who 

evolve into SLE or LLD (17, 22, 136-141). 

We found a high prevalence of neurologic events in our patients: 40% had migraine, 

26% developed stroke, 23% presented TIA, 16% had seizures and 8% had cognitive 

dysfunction (mainly memory problems). In a series of 323 patients with SLE, Sanna et al (142) 

found an association between aPL and the development of cerebrovascular disease, headache 

and seizures. Additionally, LA was independently associated with white matter hyperintensity 

lesions on brain MRI. 
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Table 5. Series of patients with primary APS  
Author(Year) REF   Population    No.     Mean age       Mean   Main APS features  Mortality  Evolve into 
                Patients         (yrs)  Follow-up  (range)             %        %  SLE LLD
1. Asherson et al (1989) 17 British    70        38   5 yr  (NA)  DVT    54     NA   0            0

Arterial thrombosis  44 
            Pregnancy loss   34 
2. Vianna et al (1994) 19  Multicenter   58        32   2 yr ( 0-5)  Pregnancy loss   53     NA   0 0
                          British, Spanish       DVT    50    
            Arterial thrombosis  36
2. Mujic et al (1995) 136 British    80        31   6 yr (1-28)  DVT    49     NA   2 1 

Pregnancy loss    40 
            Arterial thrombosis  30     
3. Múñoz-Rodriguez et al Spanish      62        36      4 yr  (0-12)  Pregnancy loss           60     NA  NA      NA 
   (1999)  137           Thrombocytopenia    52 
             Arterial thrombosis    32 
4. Erkan et al (2000) 138  N. American     39         27      14 yr (10-22)  Pregnancy loss            77     NA  NA       NA
                 Neurologic events       62  
            Thrombocytopenia      41 
5. Gattorno et al (2003) 22 Italian    14          9   6 yr  (2-16)  DVT    43     NA   2           0 
           Stroke    36 
           Thrombocytopenia  21  
6. Girón-Gonzalez  et al   Spanish   133        44   3 yr  (NA)  Pregnancy loss   51         6.7  NA      NA 
(2004) 139           DVT    46 
           Arterial thrombosis   31 
7. Medina et al (2004) 140  Mexican      29        29  4  yr (NA)  DVT    69     3.4    NA      NA 
           Thrombocytopenia  31 
           Stroke    21 
8. Krause et al (2005) 141 Multicenter  173        40  7 yr (NA)  DVT    58     NA  NA      NA 
          Israeli, Yugoslavian       Arterial thrombosis  49 
   Slovakian       Pregnancy loss   32     
9. Gómez-Puerta et al  Multicenter  128        42  9 yr (2-15)  Pregnancy loss   55     12  11 6
(2005)     British        Arterial thrombosis  49 
          Spanish , Mexican       DVT    48 
NA: Not available, REF: Reference.
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A high proportion of patients (33 of 53) who underwent cerebral MRI had small high-

intensity lesions suggestive of vasculopathy, but only 10 (8%) patients developed some 

degree of cognitive impairment. Recently, Vermeer et at (143), in a selected non-aPL elderly 

population, demonstrated a close relationship between the presence of small silent infarcts 

and the subsequent appearance of dementia, cognitive function decline, and stroke.  

Cognitive impairment is not unusual in patients with APS. Recently, Tektonidou et al 

(144), using neuropsychological tests and MRI, evaluated 61 patients with APS (39 with 

primary APS) and compared them with 60 healthy individuals matched for age, sex, and 

education. Twenty-five (42%) of the 60 patients had cognitive deficits compared with 11 

(18%) healthy control subjects. The most commonly involved cognitive domains were 

complex attention and verbal fluency.  No relationship was detected between cognitive 

dysfunction and prior CNS disease. The authors found a significant association between 

cognitive dysfunction and livedo reticularis and between cognitive dysfunction and the 

presence of white matter lesions in the brain MRI. In our recently published series of 30 

patients with dementia associated with APS (63), 14 (47%) out of 30 had silent infarcts. Of 

1000 patients with APS from the European cohort a prevalence of 2.5% was reported for 

multi-infarct dementia, but no data were provided on subtle forms of cognitive dysfunction. 

Ten (8%) out of 128 patients from our cohort presented MS-like features. Cuadrado et 

al (145) described 27 patients with APS with neurologic symptoms that mimicked MS. These 

patients were assessed by MRI which was compared with the MRI of 25 definite MS patients 

who did not have aPL. Neurologic symptoms and the physical examination of APS patients 

did not differ from those of MS patients. Globally MS patients had significantly increased 

severity scores in the white matter cerebellum and pons. Taken individually, MRI from APS 

patients could not be distinguished from those of MS patients. Interestingly, in the majority 
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of APS MS-like patients who received anticoagulation, no further neurological events were 

recorded. Finally, the authors recommended routine testing for aPL in all patients with MS. 

At baseline, 44% of our patients had cardiac abnormalities (mainly mitral and aortic 

valve disease) in the TTE.  In 27 patients, a new heart ultrasound evaluation was performed. 

New echocardiographic findings were found in 6 (22%) patients. Two patients had mitral 

valve disease; 2, ischemic changes; 1, aortic valve disease; and 1 patient developed mitral 

and aortic valve disease.   

A variety of cardiac valve lesions have been associated with aPL in primary APS and 

SLE. Echocardiographic studies have shown that SLE patients with aPL have a higher 

prevalence of valvular lesions (mainly mitral and aortic lesions) than those without aPL. The 

valvular lesions consist mainly of superficial or intravascular fibrin deposits and their 

subsequent organization: vascular proliferation, fibroblast influx, and rigidity, leading to 

functional abnormalities. These may represent a potential cardiac source of stroke.  Espinola-

Zavaleta et al (23) studied 25 patients with primary APS using TEE. The average time 

between the first and follow-up TEE was 83 months. In the first TEE, valve lesions were 

found in 17 (70%) patients, MI in 5 (29%), pulmonary hypertension in 4 (23%) and calcified 

thrombi in 1 patient. Five-year follow-up TEE was performed in 12 patients, finding 3 new 

valve lesions in 3 patients and valve lesions progression in 6 patients. 

  Another prospective Italian study included 56 patients with primary APS who 

underwent to TEE (146). The first TEE study showed cardiac involvement (thickening or 

vegetations) in 34 subjects (61%), with mitral valve thickening, the most common 

abnormality. Embolic sources were found in 14 patients, associated with mitral valve 

thickening or stenosis in 10 patients. Over the 5-year follow-up, cardiac involvement was 

unchanged in 30 subjects (64%). New cardiac abnormalities were observed in 17 patients 

(36%), 15 (88%) of whom had high titers of IgG isotype aCL.  

 

99 



 Discussion 

One of the major features of APS in women is pregnancy loss, most typically in the 

second trimester. Some women suffer six or more miscarriages before the diagnosis is made.  

The combination of IgG aCL and LA with a history of repeated pregnancy losses is 

associated with only a 10 to 20% chance of a live birth without treatment. Recurrent 

pregnancy loss is a common health problem affecting 1–2% of women of reproductive age; 

APS is the main treatable cause of recurrent miscarriages. It seems that women with APS 

associated with SLE have poorer pregnancy outcomes than do women with primary APS.  

The past medical history of successful deliveries was lower in our cohort (45%) compared 

with that in other series (147-148); a possible reason for the difference is that our principal 

study center is a referral center for women with a history of 3 or more miscarriages or 1 or 

more fetal deaths in association with aPL. 

We found 6 patients with hemolytic anemia accompanied by positive Coombs tests in 

5 (4%) cases. After multivariate analysis, positivity of the Coombs test was related with the 

development of SLE in patients with primary APS.  Rottem et al (149) analyzed the clinical 

significance of autoimmune hemolytic anemia (AIHA) in 308 patients with APS. AIHA was 

documented in 32 (10.4%) patients. The authors found a highly significant association 

between AIHA and cardiac valvular vegetations and thickening, arterial thrombosis, livedo 

reticularis and CNS involvement (epilepsy or chorea).  

The mortality rate in the current study was slightly higher (12%) than in similar 

studies (8–10%) with long-term follow-up of patients with aPL (121, 134).  One possible 

explanation for the high mortality rate is the fact that all patients who died came from a 

cardiovascular referral center participating in the study. Information about the long term 

prognosis in primary APS is limited.  Reshetniak et al (150) retrospectively studied 248 

patients admitted to a Russian rheumatology unit for 8 years. Primary APS was diagnosed in 

35 patients, APS associated with SLE in 122 patients and SLE without APS in 91 patients. 
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The 8-year survival was 98% for SLE patients without APS, 75% for those with SLE + APS 

and 83% for patients with primary APS. The presence of APS in SLE patients was 

significantly associated with high mortality.  Ruiz-Irastorza et al (151) evaluated the impact 

of APS in a cohort of 202 SLE patients over a mean period of 10 years. Twenty-eight out of 

202 patients fulfilled the Sapporo citeria for APS. The authors found a greater irreversible 

organ damage (measured by SLE damage index) in patients with APS. Cumulative survival 

at 15 years was lower in those patients with APS than in those without APS (65% vs 90%; 

p=0.03). Additionally, APS was an independent predictor factor of mortality.  

Shan et al (152) reported the 10-year follow-up of 52 patients with raised levels of 

aCL. These included 31 patients with APS, of whom 10 had primary APS. Vascular events 

and pregnancy loss were found in 40% of the patients with primary APS. Despite 

antithrombotic treatment, 29% of the patients had further thrombotic events. Five patients 

(10%) died during the follow-up period, highlighting the seriousness of APS. 

Erkan et al (138) analyzed the functional outcome of 39 patients with primary APS 

after a 10-year follow-up. The authors found that the functional prognosis of this group of 

very young patients (mean age at diagnosis 27 years) was poor. One-third of patients had 

organ damage and one fifth were unable to perform activities of daily life. 

We describe 16 cases (11 with SLE and 5 with LLD) who developed clinical and/or 

serologic features of a ‘‘new’’ autoimmune disease after long-term follow-up and 1 patient 

who developed features of myasthenia gravis.  Several studies have suggested that some 

patients with primary APS may go on to develop characteristics of SLE. To date, there are 

about 30 reported cases of patients whose primary APS evolved into SLE or LLD (22, 136, 

148, 153-157).  The percentage of progression to SLE or LLD (21.4%) observed in pediatric 

patients (22) followed for a median of 6 years is almost double that found in our series of 

adult patients with primary APS. 
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APS has extedended into other pro-thrombotic scenarios, such as malignant 

processes.  Trousseau in 1865 (158) first drew attention to thrombotic occlusions in patients 

with carcinoma and a variety of pathogenic factors have been implicated in the association. 

There has been experimental work demonstrating tumor growth with agents activating blood 

coagulation and regression with coagulation inhibitors. Fibrin generation has also been 

associated with accelerated tumor growth and tumor cells themselves may be responsible for 

the production of compounds resulting in this mechanism of thrombosis (85).  

Thromboembolic episodes are not uncommon in some solid tumors (e.g., brain, pancreatic, 

lung, breast, ovary, renal, etc), although the prevalence in hematological malignancies is 

lower than that reported for solid tumors.  Thrombotic events are increasingly being reported 

in patients with acute leukemia and chronic myeloproliferative and lymphoproliferative 

disorders. 

There are limited data on whether patients with primary APS have an increased risk 

of developing cancer as occurs in other systemic autoimmune diseases (e.g., SLE, pSS, RA, 

or dermatomyositis) (159). In 1984, Finazzi et al (160), evaluated 360 patients with aPL 

(primary APS in 207, SLE in 112) who were followed for 5 years with regular 6-monthly 

examinations. They reported that after 4 years of follow-up, 4 patients with primary APS 

developed a malignant disease [1 breast carcinoma and 3 non- Hodgkin lymphoma (NHL)], 

result in an estimated rate of 0.28% patient/year, a far higher incidence of NHL than its 

incidence in the general Western population. Five out of 18 patients who died during the 

follow-up period had developed haematological malignancies.  Miesbach et al (88) 

retrospectively described the thrombotic manifestations in 58 patients with aPL and a history 

of neoplasia (39 patients with solid tumors and 19 with hematological malignancies). The 

pathological significance of aPL in patients with malignancies is, however, still unclear. It 

has not been established whether the presence of aPL may be considered as an 
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“epiphenomenon” of the malignant disease or whether it contributes directly to the 

development of thrombosis in these patients.  In the study by Miesbach and colleagues, over 

a period of 4 years, a history of malignancy was found in 58 out of 425 aPL-positive patients 

(7%), confirming that underlying malignancy is an important cause of APS.  

In 29 out of our 120 cases, malignancies were diagnosed after the thrombotic 

manifestation of APS.  Since the publication of our series of patients with malignancies and 

APS, new cases with primary APS who evolved to a malignancy (one hairy cell leukemia 

and one Waldenstrom’s macroglobulinaemia) have been reported (161,162).  

In APS associated with autoimmune diseases or chronic infections, aPL tites wax and 

wane over time, but do not usually disappear. This situation seems different in APS 

associated with cancer, where, in a substantial number of patients (around one-third), aPL 

disappear after correct treatment of the malignancy. 

Interestingly, in 17 cases, the malignancy process was the trigger for the development 

of a CAPS event.  The CAPS Registry shows that at least 60% of patients appear to have 

developed CAPS following an identifiable “trigger” factor. The main precipitating factors are 

illustrated in  Figure 3.  

We focused on this aspect and analyzed 15 cases from the “CAPS Registry” who 

developed a CAPS event during pregnancy and the puerperium. The most characteristic 

feature of the obstetric APS is pregnancy loss. Recurrent pregnancy loss is a potentially 

treatable condition when it is associated with aPL. Additionally, a large number of other 

serious obstetric complications have been related to APS, including preeclampsia, fetal 

growth restriction, uteroplacental insufficiency, fetal distress and medically induced preterm 

delivery (163).   
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Figure 3. CAPS triggers  
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 Recently, Chakravarty et al (164) estimated the rates of pregnancy outcomes in 

different autoimmune diseases, including SLE, RA and APS. Based on data from the USA 

Nationwide Inpatient Sample, the authors estimated that women with APS had an increased 

risk of hypertensive disorders, intrauterine growth restriction and cesarean delivery in 

comparison with healthy pregnant controls. 

Pregnancy is a well-recognized hypercoagulable state that encompasses a period of 

10 to 11 months (including the puerperium). This hypercoagulability is explained by many 

factors, including alterations in coagulation proteins (increased levels of factors II, V, VII, 

VIII, X and XII and von Willebrand factor and decreased levels of protein S and activated 

protein C), alterations in fibrinolytic systems (low plasma fibrinolytic activity during 

pregnancy, labor and delivery) with reduced activity of tissue plasminogen activator (Figure 

4) (165,166). The presence of micro-particles derived from maternal endothelial cells, 

platelets and placental trophoblasts may also contribute to procoagulant situation.  
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Figure 4. Abnormalities in coagulation during pregnancy and the puerperium.
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The risk of venous thrombosis is 5 to 6-fold higher during pregnancy than in non-

pregnant women of similar age. Women with previous DVT have an approximately 3.5-fold 

increased risk of recurrent DVT during pregnancy compared to non-pregnant periods (163). 

The main clinical thrombotic characteristics of our patients did not differ from non-

pregnant patients with CAPS. Multiorgan involvement with renal, pulmonary, cerebral and 

intraabdominal thromboses were the most common features. However, there were some 

specific manifestations, such as HELLP syndrome, placental thrombosis, myometrial TMA 

or pelvic vein thrombosis. HELLP syndrome was severe (less than 50.000 platelets) in 

almost all cases. Additionally, the clinical course was unusual in some cases, including 

persistent thrombocytopenia or early onset HELLP syndrome (during the second trimester).
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10. CONCLUSIONS 

10.1 Conclusions of the first paper 
 

1. As in APS associated with SLE, the main features of primary APS include pregnancy 

loss, arterial thrombosis and DVT. 

2. Almost two-thirds of patients with CNS involvement present abnormalities on 

cerebral MRI. Despite anticoagulation treatment, new MRI lesions (mainly ischemic 

lesions) may appear during follow-up. 

3. One-third of patients present cardiac abnormalities (mainly valve lesions) at baseline 

echocardiography. New valve abnormalities are found during follow-up in spite of 

anti-thrombotic treatment.  

4. After a long-term follow-up, around 10% of the patients with primary APS died, 

mainly due to PE and cardiovascular events.  

5. Our study confirms that progression from primary APS to SLE or LLD is unusual, 

even after a long follow-up. A positive Coombs test might be a marker for the 

development of SLE in patients with primary APS. 

10.2 Conclusion of the second paper 

1 aPL is associated with a wide variety of neoplasms, including solid tumors (mainly,  

renal cell carcinoma, lung adenocarcinoma and breast cancer) and hematological 

neoplasms (B-cell lymphoma, spleen lymphoma, chronic myeloid leukemia, among 

others). 

2. Once the malignancy is in remission, aPL may disappear in almost one-third of 

patients. This particular condition is not usually seen in other “APS scenarios” such 

as APS associated with SLE or APS associated with chronic infections.  

3. Our study suggests that, especially in elderly patients, thrombotic events associated 

with aPL may be the first manifestation of malignancy. At the same , the presence of 
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 Conclusions 

aPL in patients with malignancies has important implications for their treatment and 

prognosis.

10.3 Conclusions of the third paper 

1. Pregnancy and the puerperium are transient hypercoagulable states that predispose to 

development of thrombosis, especially in those patients with an underlying 

susceptibility such as APS. 

2. APS is associated with several obstetric complications such as recurrent pregnancies 

losses, preeclampsia, fetal growth restriction, utero-placental insufficiency, fetal 

distress and preterm delivery. 

3. In around 6% of the cases, the CAPS may be present during pregnancy or the 

puerperium. 

4. Patients that present with the CAPS during pregnancy or puerperium have some 

specific manifestations, such as HELLP syndrome, placental thrombosis, myometrial 

TMA  or pelvic vein thrombosis.

5. The mortality rate in patients presenting CAPS during pregnancy and the puerperium 

is high in the mother (46%), and in babies (54%). 

6. Our results suggest that the possibility of the development of CAPS in patients with 

signs of HELLP syndrome and multiorgan failure during pregnancy or the 

puerperium, especially patients with a history of abortions and/or thrombosis, should 

be borne in mind. 
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10.4 Final conclusions 

Primary APS is a widely recognized distinct entity which rarely progresses to SLE, 

even after long-term follow-up. APS may also be associated with other chronic disorders, 

such as solid tumors or hematological malignancies. In cases with the life-threatening variant 

of APS known as CAPS, pregnancy and the puerperium are periods of high susceptibility for 

the development of this often fatal form of presentation. 
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INTRODUCCIÓN

El síndrome antifosfolipídico (SAF) es una enfermedad autoinmune caracterizada por 

trombosis venosas o arteriales recurrentes, pérdidas fetales (usualmente recurrente o muerte 

fetal intrauterina) y trombocitopenia asociadas con la presencia de los anticuerpos 

antifosfolipídicos (AAF) incluyendo fundamentalmente los anticuerpos anticardiolipina (aCL) 

y el  anticoagulante lúpico (AL)  los cuales se dirigen contra la proteína de unión fosfolipídica, 

la ß2glicoprotéina 1 (ß2GPI) y contra la protombina. Hace casi cien años se describieron las 

primeras pruebas reagínicas como técnicas de detección de infecciones treponémicas, las 

cuales se fueron perfeccionando a lo largo del siglo pasado y permitieron reconocer a algunos 

pacientes que presentaban falsa positividad de dichas pruebas y desarrollaban enfermedades 

autoinmunes y trombosis. Así mismo, en los años cincuenta del siglo pasado se describió el 

fenómeno “anticoagulante lúpico” y se observó que se asociaba en muchas ocasiones a la 

presencia de serología luética falsamente positiva. Wassermann y cols describieron el primer 

anticuerpo antifosfolipídico en 1906: la reagina asociada a sífilis (1). En 1952 Conley y 

Hartmann describen por primera vez la asociación entre un anticoagulante circulante y el LES 

(4). Pero no fue hasta hace sólo 24 años, que el doctor Graham Hughes describe por primera 

vez la asociación de manifestaciones trombóticas, abortos, enfermedad neurológica y la 

presencia de AL como constitutivos de un síndrome no descrito previamente como tal (134). 

Actualmente se conoce no sólo la asociación del SAF al LES sino también a una serie de 

procesos tales como las infecciones crónicas (73), las vasculitis sistémicas (48) o las 

neoplasias (85).  
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PATOGÉNESIS

Se han propuesto varios mecanismos por los cuales los aCL promueven el desarrollo 

de trombosis. Los AAF inhiben reacciones en la cascada de la coagulación catalizadas por 

fosfolípidos cargados negativamente, además presentan interacción entre estos y activadores 

antigénicos sobre las plaquetas, células endoteliales y componentes de la cascada de la 

coagulación. Afecta la activación del factor X, la conversión protrombina-trombina, la 

activación de la proteína C y la inactivación del factor Va induciendo un estado 

protrombótico. Podría afectar igualmente la síntesis de tromboxano por las plaquetas, 

inhibiendo la síntesis de prostaciclina y activando células endoteliales que regulan la 

expresión de moléculas de adhesión, la producción de factores tisulares por células 

endoteliales como la endotelina-1, la secreción de citoquinas proinflamatorias y la modulación 

del metabolismo del ácido araquidónico. La hipótesis del segundo “hit” postula que un defecto 

subyacente endotelial en la presencia de anticuerpos dispara las complicaciones trombóticas 

(11). La ß2GPI es un anticoagulante natural que demuestra afinidad selectiva por estos 

autoanticuerpos, que al unírsele, induce trombosis por neutralizar su efecto anticoagulante. 

Son los autoanticuerpos mejor caracterizados en el síndrome al igual que aquellos dirigidos 

contra la protombina. En presencia de la anticardiolipina, se aumenta la captación de la LDL 

oxidada que es vital para el proceso atero-trombótico. Los AAF disminuyen las 

concentraciones de la anexina V, (proteína I anticoagulante placentaria),  favoreciendo así los 

eventos trombóticos; esta proteína actúa como tromboreguladora y al ser desplazada por los 

autoanticuerpos se desencadena el proceso trombótico lo que se traduce en una insuficiencia 

placentaria como resultado de la oclusión de vasos placentarios, infartos y vasculopatía de las 

arterias espirales. Al inicio del embarazo se altera el desarrollo del trofoblasto, siendo incapaz 

de establecer una efectiva circulación fetoplacentaria y en etapas tardías hay un daño de la 

vasculatura uteroplacentaria con porosidad en la membrana vasculo-sincitial que permite el 

ingreso de autoanticuerpos IgG (12).  
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También se ha propuesto la teoría del mimetismo molecular en relación a procesos 

infecciosos, la cual explicaría el porqué muchas infecciones suelen acompañarse por la 

elevación de AAF  y en algunos de las cuales dicha elevación se acompaña de manifestaciones 

clínicas del SAF. Las infecciones cutáneas (18%), la infección por el virus de la 

inmunodeficiencia humana (VIH) (17%), las neumonías (14%), las infecciones por virus de la 

hepatitis C (VHC) (13%) y las infecciones urinarias (10%) constituyen las infecciones más 

comúnmente encontradas como factores desencadenantes del SAF (73). 

CARACTERÍSTICAS CLÍNICAS 

El SAF es una enfermedad autoinmune caracterizada por trombosis tanto venosa como 

arterial, la cual puede afectar a cualquier órgano y cualquier tamaño de vaso (pequeño, 

mediano o grande); así que, el abanico de características clínicas es extremadamente amplio. 

En 1999, en una reunión de expertos celebrada en Sapporo, Japón, se establecieron los 

primeros criterios de clasificación para el SAF que incluyen tanto criterios clínicos 

caracterizados por trombosis venosas y/o arteriales y morbilidad en el embarazo, 

acompañados de criterios de laboratorio caracterizados por la presencia de aCL y/o AL (9). 

Recientemente en Sydney, Australia se hicieron unas modificaciones a los criterios de 

Sapporo, fundamentalmente en el apartado de criterios de laboratorio (10).  

El SAF se puede presentar asociado a otras enfermedades autoinmunes, principalmente 

el LES. Cuando el SAF no se asocia a ninguna otra patología, se le conoce como SAF 

“primario” (16).  Cervera y cols (20) describieron una de las series más amplias publicadas 

hasta la fecha, donde se estudiaron las características clínicas e inmunológicas de una serie de 

1000 pacientes europeos con el SAF (Euro-Phospholipid Project Group). De estos pacientes, 

el 53% presentaban un SAF primario, el 36% presentaban un SAF asociado a LES, el 5% 

asociado a una forma incompleta de lupus (“lupus-like disease”), un 2% asociado a artritis 

reumatoide, y cerca de un 1% asociado a esclerosis sistémica, dermatomiositis y a vasculitis 

sistémicas (20). 
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 Las principales manifestaciones clínicas al inicio del SAF fueron la trombosis venosa 

profunda (TVP) en 31% de los pacientes, la trombocitopenia en un 22%, el livedo reticularis 

en un 20%, el ictus en un 13%, la tromboflebitis superficial en un 9%, el tromboembolismo 

pulmonar (TEP) en un 9%, las pérdidas fetales en un 8%, los accidentes isquémicos 

transitorios (AIT) en un 7%, la anemia hemolítica en un 6% , las úlceras cutáneas en un 4% y 

la epilepsia en un 4% de los pacientes. Otras manifestaciones menos frecuentes fueron el 

infarto agudo de miocardio (IAM), la amaurosis fugax y la gangrena digital entre otros.   

Durante el seguimiento, dichos pacientes desarrollaron una serie de manifestaciones 

clínicas propias del SAF. Las manifestaciones más frecuentes fueron la TVP en un 39%, las 

artralgias en un 38%,  la trombocitopenia en un 30%, el livedo reticularis en un 24%, la 

migraña en un 20%, el ictus en un 20%, el TEP en un 14%, el engrosamiento o la disfunción 

valvular cardiaca en un 12%, los AIT en un 11% y las úlceras cutáneas en un 5%. Dentro de 

las manifestaciones obstétricas destacaron las pérdidas fetales tempranas (<10 semanas) en un 

35% de las pacientes, las pérdidas fetales tardías (>10 semanas) en un 17%, la prematuridad 

en un 10%, la preeclampsia en un 9% y la eclampsia en un 4%.  

Con respecto a las características inmunológicas, los aCL fueron detectados en el 88% 

de los pacientes, un 43% fueron positivos solo para IgG, un 12% solo para IgM y en un 32% 

fueron positivos para ambos; el AL fue positivo en un 53% de los pacientes, (en un 12% sólo 

y en un 41% acompañado de los aCL). Los anticuerpos antinucleares (ANAs) fueron positivos 

en un 60% de los pacientes, los anticuerpos anti-dsDNA en un 29%, los anticuerpos anti-Ro 

en un 14%, los anti-La en un 6%, los anti RNP en un 6%, el factor reumatoide en un 8% y las 

crioglobulinas en un 4%. Cabe recordar que un 36% de los pacientes tenían un SAF asociado 

a LES (20).  A continuación se describen las principales  afecciones del SAF por órganos. 

- Sistema nervioso central 

Las manifestaciones clínicas del SAF asociadas con el sistema nervioso central (SNC) 

incluyen los episodios trombóticos arteriales, fenómenos psiquiátricos y una variedad de 
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fenómenos no trombóticos (126). El ictus es la manifestación más frecuente del SNC en los 

pacientes con SAF. Se han encontrado AAF hasta en un 7% de pacientes no seleccionados con 

ictus. Incluso se describe que uno de cada 5 ictus en personas jóvenes (<45 años) está 

asociado al SAF (142). Los eventos isquémicos cerebrales pueden aparecer en cualquier 

territorio vascular y la edad media de aparición de la isquemia cerebral asociada a AAF es 

varias décadas menor que la que de la población típica con isquemia cerebral. Una revisión 

sistemática reciente, mostró que el AL es un factor de riesgo por sí solo para el desarrollo de 

trombosis cerebrales (arteriales y venosas), tanto para el primer evento como para las 

recurrencias (142).   Una forma menos frecuente de enfermedad trombótica cerebral asociada 

al SAF es la trombosis del seno venoso sagital.  El síndrome de Sneddon se caracteriza por la 

presencia de isquemia cerebral (ictus o AIT) acompañado de livedo reticularis difuso. Esta 

patología se caracteriza por una arteriopatía oclusiva no inflamatoria y afecta principalmente 

mujeres entre la cuarta y quinta décadas. Algunos autores han incluido al síndrome de 

Sneddon como una manifestación del SNC del SAF.  

El SAF también se ha relacionado con el deterioro cognitivo, desde trastornos de 

memoria y concentración incipientes hasta la demencia. Recientemente, describimos una serie 

de 30 pacientes (21 mujeres y 9 hombres) con demencia asociada al SAF (63). La edad media 

en esta serie de pacientes fue de 49 años (rango 16 a 79 años). Diez pacientes tenían síndrome 

de Sneddon y 2 pacientes tenían lesiones cerebrales compatibles con enfermedad de 

Binswanger. Sólo un 37% de los pacientes tenían historia de ictus previos. El 63% de los 

pacientes tenían infartos corticales, el 30% infartos subcorticales y el 23% infartos en ganglios 

basales. A pesar de que un 63% de los pacientes tenían diagnostico de SAF antes del 

diagnóstico de la demencia, sólo un 37% de los pacientes recibían tratamiento anticoagulante. 

El tiempo medio entre el diagnóstico del SAF y el posterior desarrollo de la demencia fue de 

3.5 años. 
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 - Piel 

Se ha comunicado una amplia variedad de manifestaciones cutáneas en pacientes con 

SAF, incluyendo el livedo reticularis, las úlceras cutáneas, la gangrena digital, la vasculitis 

necrotizante, los nódulos cutáneos, las máculas eritematosas, las hemorragias subungueales en 

astilla y la vasculitis livedoide. El livedo reticularis se caracteriza por un patrón reticular 

violáceo moteado con diferente localización, extensión, infiltración y regularidad del patrón 

reticular (20).  

- Corazón 

El SAF presenta diversas manifestaciones cardíacas. Las más importantes son la 

enfermedad valvular, la enfermedad arterial coronaria y menos frecuentes la miocardiopatía y 

los trombos intracardiácos. La enfermedad valvular aparece en alrededor del 48% de los 

pacientes con LES y con SAF primario (58). Se ha descrito una correlación positiva entre los 

niveles de AAF y la presencia de daño valvular. La mayoría de los casos son clínicamente 

asintomáticos y se detectan sólo por auscultación o por ecocardiografía. Alrededor del 5% de 

los pacientes progresan a una insuficiencia cardiaca y necesitan reemplazo valvular. Se 

pueden distinguir dos patrones ecocardiográficos morfológicos: masas valvulares 

(vegetaciones) y engrosamiento valvular (58). La anormalidad funcional predominante es la 

insuficiencia, mientras que la estenosis es rara.  

La prevalencia de aCL en pacientes con IAM se sitúa entre un 5 y un 15%. El cribado 

rutinario para AAF en pacientes con IAM, es especialmente útil en pacientes menores de 45 

años con antecedentes de trombosis venosas  o arteriales (59). Adicionalmente, se ha 

encontrado una alta prevalencia de aCL en pacientes que son sometidos a cirugía de by-pass 

coronario y desarrollan oclusión tardía del injerto.  

- Riñón 

La afectación renal es una de las características del SAF, pudiendo afectar cualquiera 

de las estructuras vasculares renales las cuales conducen al desarrollo de hipertensión (HTA), 
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proteinuria, hematuria, síndrome nefrótico e insuficiencia renal.  Inicialmente subestimado, es 

actualmente objeto de numerosos estudios. Los diferentes tipos de afectación renal en 

pacientes con SAF incluyen los siguientes: trombosis de capilares glomerulares, 

microangiopatía trombótica, necrosis cortical, nefropatía mesangial, trombosis o estenosis de 

la arteria renal y trombosis de la vena renal (64). La HTA es la manifestación clínica más 

frecuente, presente hasta en el 70% de los pacientes con SAF. Los mecanismos patogénicos 

que conducen a la HTA incluyen la trombosis del tronco de la arteria renal y las lesiones 

vasculares intrarenales. Algunos estudios han reportado una mayor pérdida del injerto en 

pacientes con LES sometidos a trasplante renal, como resultado de la trombosis post-

trasplante.  

-Pulmón 

Las manifestaciones pulmonares del SAF incluyen el TEP y el infarto pulmonar, la 

hipertensión pulmonar tromboembólica, el síndrome de distrés respiratorio del adulto, la 

hemorragia alveolar y la trombosis microvascular. El embolismo pulmonar aparece en 

alrededor del 30% de los pacientes con SAF y aquellos casos de embolismo recurrente puede 

conducir a la hipertensión pulmonar tromboembólica (68). La prevalencia de la hipertensión 

pulmonar es alrededor del 3 al 5% en el SAF primario y del 2% en el SAF asociado al LES 

(20). 

- Manifestaciones hematológicas 

La manifestación hematológica más frecuente del SAF es la trombocitopenia. Aparece 

en el 25% de los pacientes y ocasionalmente es grave, oscilando el recuento de plaquetas entre 

50 a 100 x 109 y el sangrado no es un problema frecuente. El papel exacto de los AAF en la 

trombocitopenia aún no está claro. Datos recientes sugieren la participación de anticuerpos 

dirigidos contra glucoproteínas específicas de membrana plaquetaria IIb/IIIa y Ib/IX. La 

anemia hemolítica puede estar presente en algunos pacientes con SAF y en ocasiones se 

asocia con la presencia de trombocitopenia, el denominado “síndrome de Evans” (20). Se ha 
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encontrado asociación entre la presencia de aCL de isotipo IgM con la anemia hemolítica 

autoinmune (20). Otras manifestaciones hematológicas más inusuales son la anemia 

hemolítica microangiopática (133), la coagulación intravascular diseminada (112) y la aplasia 

medular, fundamentalmente en la variante catastrófica del SAF. 

- Manifestaciones obstétricas 

El SAF se asocia a morbilidad y pérdidas tempranas y tardías durante el embarazo. Las 

pérdidas del embarazo pueden ser en forma de abortos, de muerte intrauterina, de muerte 

intraparto o de muerte neonatal. Con respecto a las pérdidas fetales, estas pueden ocurrir en 

cualquier momento durante el embarazo pero alrededor del 50% de los casos se presentan en el 

segundo y tercer trimestre de la gestación (131). Este es un dato que diferencia los abortos de este 

síndrome de los de la población general, que suelen ocurrir durante el primer trimestre del 

embarazo y suelen estar relacionados con causas no inmunológicas (alteraciones morfológicas o 

cromosómicas). La tasa de abortos en el SAF está aún por determinar aunque se llevan a cabo 

estudios epidemiológicos y la determinación de los AAF es ya prácticamente una prueba de 

rutina en mujeres con abortos recurrentes. En mujeres con historia de gestaciones normales, sólo 

un 2% tienen AL o aCL a cualquier título y menos de un 0,2% tienen títulos altos de estos 

anticuerpos. De aquí que la determinación de estos anticuerpos en mujeres embarazadas sin 

antecedentes obstétricos patológicos sea de poco valor. La historia de los embarazos previos es 

importante para determinar la validez de una prueba positiva para AAF. Se estima que si una 

paciente con LES tiene AL o al menos títulos medios del isotipo IgG de los aCL, el riesgo de 

aborto espontáneo en el primer embarazo es del 30%, y si tiene una historia de al menos 2 

pérdidas fetales previas, el riesgo aumenta hasta el 70% en el siguiente embarazo. 

 Los mecanismos patogénicos que causan los abortos no se conocen completamente. Una 

trombosis progresiva de la microcirculación de la placenta condicionaría una insuficiencia 

placentaria, retardo en el crecimiento fetal y, finalmente, pérdida fetal (13). Esta podría ser una 

posible explicación, pero no en todas las placentas examinadas se han encontrado áreas de 
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infartos por lo que deben de existir además otros mecanismos. El feto abortado es 

generalmente normal exceptuando el retraso en el crecimiento. Parece, por tanto, que las 

alteraciones en la placenta son las responsables de las muertes intrauterinas. Las mujeres con 

AAF  pueden presentar otras complicaciones como preeclampsia, insuficiencia utero-

placentaria, partos prematuros y síndrome de HELLP (hemólisis, enzimas hepáticas elevadas 

y recuento de plaquetas bajo)  (13).  

SAF CATASTRÓFICO 

Un reducido número de pacientes con SAF (1%) presentan una forma acelerada de 

trombosis de predominio en la microvasculatura, la cual conduce a fracaso multiorgánico y la 

muerte en un considerable número de casos. Dicha variante es conocida como SAF 

catastrófico (111). Debido a su rareza, se creó un registro internacional (“CAPS Registry”) 

donde se recogen todos los casos descritos (tanto casos publicados como casos no publicados) 

del SAF catastrófico, lo cual ha permitido describir las características clínicas y el pronóstico 

de dichos pacientes, como también las diferentes pautas de tratamiento (106-107). El SAF 

catastrófico, difiere de la forma “clásica” de SAF en diferentes aspectos. El SAF clásico suele 

producir trombosis en un sólo vaso (arterial o venoso) de mediano o gran calibre y con tasas 

de recurrencias  bajas con tratamiento anticoagulante. Por su parte el SAF catastrófico afecta a 

múltiples órganos a la vez con predominio de afectación parenquimal y de pequeños vasos. 

Alrededor de un 50% de los casos, se reconoce un factor desencadenante, principalmente 

infecciones, cirugías, suspensión de la anticoagulación, procesos neoplásicos, el embarazo y el 

puerperio entre otros (110).  

Debido a la heterogeneidad de las formas de presentación del SAF catastrófico, se 

establecieron unos criterios preliminares de clasificación tras una reunión de expertos 

celebrada en Taormina, Italia en 2002 (108). Posteriormente, analizamos la validez de dichos 

criterios en 176 pacientes con SAF catastrófico (109). De acuerdo con estos criterios cerca del 

51% de los pacientes tenían un SAF catastrófico definitivo, mientras que el 40% de los 
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pacientes tenían un SAF catastrófico probable, obteniendo una sensibilidad del 90% y una 

especificidad del 99%; por lo cual concluimos que los criterios de clasificación establecidos 

para el SAF catastrófico eran una herramienta útil para su estudio.  

Las manifestaciones del SAF catastrófico dependen de 2 factores: los órganos 

afectados y la extensión de la trombosis, y las manifestaciones secundarias a la respuesta 

inflamatoria sistémica en relación a la liberación de citocinas de los tejidos necróticos. A 

diferencia de la forma “clásica” del SAF, el SAF catastrófico afecta órganos inusuales como 

testículos, ovarios y útero. Los pacientes tienen muy frecuentemente afectación pulmonar en 

forma de distrés respiratorio del adulto o hemorragia alveolar y afectación intraabdominal en 

forma de isquemia intestinal, insuficiencia suprarenal, microangiopatía trombótica renal, 

necrosis de la vesícula biliar ó infartos esplénicos entre otros (11). A diferencia también de la 

forma “clásica”, el SAF catastrófico puede presentar formas más graves de trombocitopenia y 

hasta una quinta parte de los pacientes desarrollan una coagulación intravascular diseminada 

(112).  

Las recurrencias o recaídas del SAF catastrófico son inusuales, ocurriendo en menos 

de 10 pacientes hasta la fecha. Al igual que en el primer evento, la prevención de los posibles 

factores desencadenantes es esencial para evitar nuevos episodios trombóticos (115).  

A pesar de un tratamiento intensivo, la mortalidad del SAF catastrófico continua 

siendo alta (cerca del 50%). La combinación de anticoagulación más corticoesteroides y 

recambio plasmático parece ser la estrategia más eficaz en dichos pacientes. La terapia con 

inmunoglobulinas endovenosas también parece ser útil. Otras medidas de soporte en el 

paciente crítico como la ventilación mécanica, la hemofiltración continua y el uso de 

inotrópicos también son necesarias en muchos de estos pacientes. Las principales causas de 

muerte en estos pacientes la constituyen el compromiso del SNC (ictus, hemorragia cerebral y 

encefalopatía), el compromiso cardiaco y las infecciones (113).  
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HIPÓTESIS

El SAF es un síndrome protrombótico adquirido caracterizado por trombosis venosas y 

arteriales y pérdidas fetales recurrentes. Puede estar presente como SAF “primario” cuando no 

esta asociado a ninguna enfermedad autoinmune (fundamentalmente el LES) o en asociación a 

otros procesos tales como infecciones (principalmente infecciones virales crónicas) y procesos 

neoplásicos, entre otros. También puede manifestarse de una forma acelerada en días o 

semanas, caracterizado por trombosis de pequeños órganos y fallo multiorgánico, lo que se 

conoce como SAF “catastrófico”.  

A pesar de que hace más de 20 años se describió originalmente este síndrome, existen 

aún algunos aspectos no bien definidos. Nuestra hipótesis es que el SAF es una entidad con un 

amplio espectro de manifestaciones clínicas, incluyendo entre otras una variedad “primaria” 

que ocasionalmente evoluciona a un LES, una variedad asociada a procesos neoplásicos (tanto 

tumores sólidos como neoplasias hematológicas) y una variedad conocida como “catastrófica” 

la cual puede aparecer durante el embarazo o el puerperio. 
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OBJETIVOS

 
1. Objetivos del primer estudio 

Long-term follow-up in 128 patients with primary antiphospholipid syndrome 

Do They Develop Lupus?. Medicine (Baltimore) 2005;84:225–230 

Analizar las características clínicas y serológicas al inicio y durante el seguimiento en una 

amplia cohorte de pacientes con SAF primario y observar si tras un periodo de tiempo 

prolongado, dichos pacientes desarrollan otra enfermedad autoinmune como LES.  

2. Objetivo del segundo estudio 
 
Antiphospholipid antibodies associated with malignancies: Clinical and pathological 

characteristics of 120 patients. Semin Arthritis Rheum 2006; 35:322-32

Describir las características clínicas e inmunológicas de los pacientes con procesos 

neoplásicos y AAF, con especial énfasis en sus manifestaciones trombóticas, su pronóstico y 

su tratamiento. 

3. Objetivo del tercer estudio 

Catastrophic antiphospholipid syndrome during pregnancy and puerperium: maternal 

and fetal characteristics of 15 cases.  Ann Rheum Dis 2007; 66:740-46

Evaluar las características clínicas y serológicas de una serie de pacientes con SAF 

catastrófico desencadenados durante el embarazo o el puerperio, con especial interés en el 

pronóstico materno y fetal.  
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PACIENTES Y MÉTODOS 

1. Primer estudio 

La cohorte inicial la constituyeron 201 pacientes de 4 hospitales universitarios de 

tercer nivel del Reino Unido, México y España los cuales fueron diagnosticados de SAF 

primario en 1987 (103 de la Unidad de Lupus del Hospital St Thomas de Londres, 50 de la 

Unidad de Reumatología del Instituto Nacional de Cardiología, Ignacio Chávez, en México 

DF, México; 30 del Hospital Regional Universitario Carlos Haya de Málaga y 18 del Hospital 

Reina Sofía de Córdoba, España). Setenta y tres pacientes no fueron incluidos en el análisis 

final debido a pérdidas en el seguimiento, por haber sido visitados solo en 1 ocasión (visitados 

para una segunda opinión) (n = 64) o porque no cumplieron los criterios clasificatorios de 

Sapporo (n = 9).  

Finalmente, se incluyeron 128 pacientes con SAF primario (55 de Londres, 35 de México, 22 

de Málaga y 16 de Córdoba). Dichos pacientes fueron seguidos en los diferentes centros de 

referencia durante Enero de 1987 a Julio de 2001.   

Para evitar incluir pacientes con SAF asociado a una enfermedad autoinmune, se utilizaron los 

criterios de SAF primario de Piette y cols (18).  

Los diferentes autoanticuerpos fueron determinados en cada uno de los centros 

incluyendo los ANAs, dsDNA, ENA, aCL y AL.  

2. Segundo estudio 

Se incluyeron 17 casos del “CAPS Registry” incluidos hasta Diciembre de 2003. El 

“CAPS Registry” es un registro internacional creado por el Forum Europeo para el estudio de 

los Anticuerpos Antifosfolipídicos. 

Los restantes 103 casos fueron identificados mediante una búsqueda de la literatura 

mediante MEDLINE (National Library of Medicine, Bethesda, MD). 
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Se incluyeron todos los casos de neoplasias con AAF publicados en inglés, español, 

francés, alemán e italiano.  Desde 1966 a 1983, se incluyeron aquellos casos con neoplasias y 

falsa positividad para VDRL o AL. Desde 1983 (cuando se describió el SAF) se incluyeron 

los aCL. Desde 1990 hasta Noviembre de 2003, se incluyeron también aquellos pacientes con 

anticuerpos anti �2GPI. La información obtenida se resumió en un protocolo previamente 

establecido, donde se incluyó el género, la edad, el diagnóstico de base, el tipo de neoplasia, 

las principales manifestaciones trombóticas y serológicas, el tratamiento y el pronóstico.  

3. Tercer estudio 

Se revisaron los 255 casos que fueron incluidos en el “CAPS Registry” hasta el 1 de 

Noviembre de 2005. Se incluyeron sólo aquellos pacientes que cumplieron criterios para SAF 

catastrófico (109).  Los casos fueron recolectados utilizando un formato pre-establecido donde 

se incluyó la edad, el género, el diagnóstico de base, el momento de presentación del SAF 

catastrófico (durante el embarazo o el puerperio), las manifestaciones clínicas y serológicas, el 

tratamiento y el pronóstico materno y fetal. La lista de los diferentes factores desencadenantes 

en el “CAPS Registry” fue utilizado como guía para identificación de los casos.  El 

diagnóstico y la gravedad del síndrome de HELLP se realizó de acuerdo a los criterios 

internacionales previamente establecidos por Sibai y Martin respectivamente (132 y 133).  
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RESUMEN DE RESULTADOS 

1. Primer estudio 

En este estudio describimos una de las series más amplia y con más largo seguimiento 

de pacientes con SAF primario de 4 diferentes centros.  La muestra final fue de 128 pacientes 

(97 mujeres y 31 hombres).  

-    La edad media fue de 42 años (rango, 16-79 años). 

-    El seguimiento medio fue de 9 años (rango, 2–15 años).  

- Las principales manifestaciones al inicio fueron la TVP (33%), las pérdidas fetales (23%) 

y el ictus (13%).  

- Durante el seguimiento, 62 (48%) pacientes tuvieron episodios de TVP y 19 tuvieron 

episodios recurrentes de TVP en 2 o más ocasiones. 

- Las trombosis arteriales fueron más frecuentes, ocurriendo en 63 (49%) pacientes, 

incluyendo los ictus en 33 (26%) y los AIT en 29 (23%) pacientes.  

- A 51 pacientes se les realizó una RM cerebral basal, siendo anormal en alrededor del 70% 

de los pacientes (principalmente se encontraron lesiones de isquemia).  

- Se realizó ecocardiografía transtorácica basal en 93 pacientes. Los principales hallazgos 

patológicos fueron la enfermedad valvular mitral y aórtica en 18 (19%) y 7 (8%) pacientes 

respectivamente.  

- De los 320 embarazos en nuestra cohorte de 97 mujeres, 177 (55%) terminaron con 

pérdidas fetales, 7 (4%) fueron prematuros y en 3 (1%) de los casos se diagnosticó 

preeclampsia.  

- Durante el seguimiento, 9 de las 97 mujeres tuvieron 24 nuevos embarazos exitosos, 

mientras que 7 pacientes tuvieron 10 nuevas pérdidas fetales. 

- Los principales hallazgos serológicos fueron la positividad para los aCL isotipo IgG en 

110 (86) pacientes, seguido de los aCL isotipo IgM en 36 (39%), el AL en 71 (65%), los 

144 



  Síndrome antifosfolipídico 

 

ANAs en 47 (%) y el test de Coombs en 5 (4%) pacientes. Solo 3 pacientes desarrollaron 

anticuerpos anti dsDNA durante el seguimiento.  

- En 8 (38%) de los 21 pacientes a los que se les realizó una nueva RM cerebral se les 

encontraron nuevos hallazgos patológicos.  

- En 6 (22%) de los 27 pacientes que se les realizó una nueva ecocardiografía, se les 

encontraron nuevos hallazgos patológicos.  

- Después de una duración media de la enfermedad de 8 años (rango 1 a 14), 110 (86%) 

pacientes continúan con el diagnóstico de SAF primario, 11 (8%) pacientes desarrollaron 

un LES, 6 (5%) una forma incompleta de lupus (“lupus-like disease”) y 1 (1%)  paciente 

desarrolló una miastenia gravis.  

- Después de realizar un análisis estadístico mediante regresión logística, se encontró que 

únicamente la presencia del test de Coombs positivo confiere un riesgo estadísticamente 

significativo para el desarrollo de LES (OR, 66.4; 95% CI, 1.6–2714; p = 0.027). 

- Al final del estudio, 113 (88%) de los pacientes continúan vivos, mientras que 15 (12%) 

pacientes fallecieron .

2. Segundo estudio 

Se incluyeron un total de 120 casos con AAF asociados a procesos neoplásicos (62 hombres y 

58 mujeres).  

- La edad media fue de 56 años (rango entre 5 y 88 años). 

- Las principales neoplasias hematológicas fueron el linfoma de células B en 10 (8%) 

pacientes,  el linfoma esplénico en 8 (7%) y la leucemia mieloide crónica en 7 (6%) 

pacientes. 

- Los principales tumores sólidos fueron el carcinoma de células renales en 7 (6%) 

pacientes, los tumores de primario desconocido en 7 (6%), el adenocarcinoma de pulmón 

en 6 (5%) y el cáncer de mama en 6 (5%) pacientes.  
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- En 41 pacientes se diagnosticaron simultáneamente ambas patologías (SAF y cáncer), en 

29 casos, la neoplasia se diagnosticó después de las manifestaciones trombóticas del SAF 

y en 25 casos, las manifestaciones de SAF aparecieron después al diagnóstico de la 

neoplasia.  

- Se encontraron manifestaciones trombóticas en 76 (71%) pacientes.  

- Setenta y tres (21%) pacientes cumplieron criterios de Sapporo.  

- Las principales manifestaciones del SAF fueron la trombocitopenia en 27 (25%) pacientes, 

el ictus en 25 (24%), la TVP en 20 (19%) y el TEP en 16 (15%) pacientes.   

- El AL fue positivo en 70/104 (67%) pacientes, los aCL en 70/104 (67%) (52 isotipo IgG y 

20 del isotipo IgM) los anti ß2GPI en 6 (6%) y 4 (4%) pacientes tuvieron anemia 

hemolítica.  

- Setenta y un pacientes (63%) se recuperaron o se mantienen vivos después del tratamiento 

de su neoplasia.  

- La presencia de infartos pulmonares, el compromiso renal y suprarenal, la trombosis 

intestinal y la trombosis esplénica estuvieron relacionadas con un mal pronóstico.  

- A pesar de que la información con respecto a la desaparición de los AAF después del 

tratamiento para la neoplasia no estuvo disponible en todos los casos, 23 (35%) de los 65 

casos disponibles, negativizaron los AAF después del tratamiento de la neoplasia, 

especialmente aquellos pacientes con linfoma esplénico y los que fueron sometidos a 

nefrectomía.

3. Resultados tercer estudio 

Se incluyeron 15 pacientes con SAF catastrófico que ocurrieron durante el embarazo o el 

puerperio ( 3 casos nuevos y 12 del “CAPS Regitry”).

- La edad media al momento del SAF catastrófico fue de 27 años (rango entre 17 y 38 

años).  
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- La información sobre los antecedentes obstétricos fue disponible en 14 casos. Sólo una 

paciente tenía historia de embarazos exitosos, 9 pacientes habían tenido abortos previos o 

pérdidas fetales y 4 pacientes no tenían historia de embarazos previos.  

- Siete (50%) de 14 casos ocurrieron durante el embarazo (entre la semana 17 y 38 de 

gestación), 6 (43%) ocurrieron en el puerperio (entre el segundo día y 3 semanas después 

del parto) y 1 (7%) paciente después de un curetaje por muerte fetal. 

- En 4 (26%) pacientes, el SAF catastrófico fue la primera manifestación del SAF. 

- Las características clínicas generales del SAF catastrófico durante el embarazo o el 

puerperio fueron similares a las del SAF catastrófico desencadenado por otros factores a 

excepción de una tasa mayor de abortos previos.  

- Las principales manifestaciones clínicas fueron el compromiso renal en 11 (73%) 

pacientes, el compromiso pulmonar en 11 (73%), el compromiso del SNC en 9 (60%) y el 

síndrome de HELLP en 8 (53%) pacientes.  

- Se encontró una serie de manifestaciones particulares en este grupo de pacientes, tales 

como los infartos placentarios en 4 (27%) pacientes, la trombosis de la vena pélvica en 1 

(7%) paciente y la microangiopatía trombótica del miometrio en 1 (7%) paciente.  

- Catorce (93%) pacientes fueron positivos para los aCL, 12 (80%) para el isotipo IgG y 4 

(27%) para el isotipo IgM. El AL fue positivo en 10 (73%) pacientes y los anti ß2GPI en 3 

(20%) pacientes.  

- Siete (46%) madres murieron como consecuencia del SAF catastrófico. El pronóstico fetal 

fue disponible en 13 casos. Únicamente 6 (46%) neonatos sobrevivieron (3 de ellos fueron 

neonatos prematuros), mientras que 7 (54%) fallecieron. No se encontraron diferencias en 

el pronóstico de las madres o de los bebés con respecto a los antecedentes de síndrome de 

HELLP o el tratamiento que recibieron incluyendo la terapia combinada con 

anticoagulación y recambios plasmáticos. 
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CONCLUSIONES 

1. Conclusiones del primer trabajo 
 
- Al igual que el SAF asociado al LES, las principales manifestaciones del SAF primario 

son las pérdidas fetales, las trombosis arteriales y venosas. 

- Alrededor de dos tercios de los pacientes con SAF primario presentan alteraciones en la 

RM cerebral. A pesar del tratamiento anticoagulante, pueden aparecer nuevas lesiones en 

la RM (principalmente isquémicas) durante el seguimiento. 

- Un tercio de los pacientes presentan alteraciones cardiacas en la ecocardiografía basal 

(principalmente lesiones valvulares). Al igual que ocurre en el SNC, nuevas lesiones 

pueden aparecer en el seguimiento a pesar de la terapia anticoagulante.  

- Después de un período de seguimiento largo, alrededor de un 10% de los pacientes con 

SAF primario fallecen,  principalmente por TEP y eventos cardiovasculares.  

- Nuestro estudio confirma que es inusual que un  SAF primario evolucione hacia un  LES o 

una forma incompleta de lupus, incluso tras un período largo de seguimiento. El test de 

Coombs positivo puede ser un marcador para el posterior desarrollo de LES en dichos 

pacientes.   

2. Conclusiones del segundo trabajo 

- Los AAF pueden estar relacionados a una serie de procesos neoplásicos incluyendo 

tumores sólidos (principalmente el carcinoma de células renales, el adenocarcinoma de 

pulmón y el cáncer de mama) y neoplasias hematológicas ( linfoma de células B, linfoma 

esplénico y la leucemia mieloide crónica, entre otros).  

- Una vez el proceso neoplásico esta en remisión, los AAF pueden desaparecer hasta en una 

tercera parte de los pacientes. Esta característica particular no suele observarse en otros 

escenarios del SAF asociado a enfermedades autoinmunes o procesos infecciosos. 
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- Basados en nuestro estudio, es importante considerar, especialmente en personas mayores, 

que los eventos tromboembólicos asociados al SAF pueden ser la primera manifestación 

de una neoplasia oculta. A su vez, la presencia de los AAF puede tener connotaciones 

importantes en el tratamiento de los pacientes con procesos neoplásicos.  

3. Conclusiones del tercer trabajo 

- El embarazo y el puerperio son periodos transitorios de hipercoagulabilidad que 

predisponen al desarrollo de trombosis, especialmente en aquellos pacientes con una 

susceptibilidad de base, como los pacientes con SAF.  

- El SAF está relacionado con una serie de complicaciones obstétricas que incluyen las 

pérdidas fetales recurrentes, la preeclampsia, el retardo en el crecimiento intrauterino, la 

insuficiencia fetoplacentaria y el parto prematuro.  

- En alrededor de un 6% de los casos, el SAF catastrófico puede presentarse durante el 

embarazo o el puerperio. 

- Las pacientes con SAF catastrófico durante el embarazo o el puerperio presentan una serie 

de características particulares, como el síndrome de HELLP, la trombosis placentaria, la 

microangiopatía trombótica de miometrio o la trombosis de la vena pélvica. 

- La mortalidad materna y fetal  del SAF catastrófico durante el embarazo o el puerperio es 

muy alta (46 y 54% respectivamente).  

- Basados en nuestros datos, consideramos importante considerar la posibilidad de 

desarrollar un SAF catastrófico  en aquellos pacientes con signos de síndrome de HELLP 

y fracaso multiorgánico durante el embarazo o el puerperio, especialmente en las pacientes 

con historia de trombosis y/o pérdidas fetales.   
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4. Conclusión final 

El SAF primario es una entidad propia ampliamente reconocida que en raras ocasiones 

evoluciona a un LES, incluso tras un período largo de seguimiento. El SAF puede asociarse a 

una serie de procesos crónicos como lo son las neoplasias hematológicas y los tumores 

sólidos. En aquellos casos con la variante “catastrófica” del SAF, el embarazo y el puerperio, 

constituyen un período de alta susceptibilidad para el desarrollo de esta variante altamente 

letal del SAF.  
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Veinte años del síndrome antifosfolipídico:
pasado, presente y futuro

Twenty years of the antiphospholipidic  syndrome:
past, present and  future

JOSÉ A. GÓMEZ-PUERTA, RICARD CERVERA • BARCELONA, ESPAÑA
MUNTHER A. KHAMASHTA • LONDRES, REINO UNIDO

Introducción
Hace casi cien años que se describieron las primeras pruebas reagínicas como técnicas de

detección de infecciones treponémicas, las cuales se fueron perfeccionando a lo largo del
siglo pasado y permitieron reconocer a algunos pacientes que presentaban falsa positividad
de dichas pruebas y desarrollaban enfermedades autoinmunes y trombosis. Así mismo, en
los años cincuenta del pasado siglo se describió el fenómeno “anticoagulante lúpico”, y se
observó que se asociaba en muchas ocasiones a la presencia de serología luética falsamente
positiva. Pero no fue hasta hace sólo 20 años, que el doctor Graham Hughes describe por
primera vez la asociación de manifestaciones trombóticas, abortos, enfermedad neurológica
y la presencia de anticoagulante lúpico como constitutivos de un síndrome no descrito
previamente como tal (1). Desde entonces, las investigaciones llevadas a cabo por el equipo
del doctor Hughes en los hospitales londinenses de Hammersmith y, posteriormente, de St
Thomas han permitido que el síndrome antifosfolipídico (SAF) haya ganado un sitio muy
importante entre las enfermedades autoinmunes alrededor de todo el mundo (2, 3).

La identificación de pacientes que padecían trombosis acompañadas de anticuerpos
antifosfolipídicos (AAF) sin la presencia de manifestaciones características del lupus erite-
matoso sistémico (LES) o la presencia de anticuerpos antinucleares llevó a la descripción
cinco años después del SAF primario (4), el cual con el paso de los años ha adquirido su
propia “personalidad” pasando de ser la “hermana menor” del LES a una entidad con
características propias y cada vez más identificada en la práctica clínica. El seguimiento a
largo plazo de estos pacientes con SAF primario ha permitido definir que estos pacientes
raras veces evolucionan a un LES u otra enfermedad autoinmune y permanecen como SAF
primario a pesar del paso de los años (5).

El papel de los AAF no sólo se ha quedado en su participación en accidentes trombóticos
de la macrocirculación como claro factor de riesgo independiente en la enfermedad cerebro-
vascular, el infarto agudo de miocardio o la trombosis venosa profunda, entre otros, sino que
también participa en otros múltiples procesos trombóticos tales como en la reestenosis de
endoprótesis vasculares, trombosis postrasplante de órganos sólidos, tales como riñón (6) o
hígado (7) y más recientemente, se ha asociado también la presencia de dichos anticuerpos a
una incidencia mayor de fallos en la fertilización embrionaria in vitro e infertilidad (8).
Precisamente, el SAF se ha convertido en un tema de suma importancia en el ámbito
obstétrico, no en vano actualmente es la principal causa tratable de pérdidas fetales recurren-
tes. Los AAF intervienen durantes todas las fases de la gestación, produciendo alteraciones
en la implantación placentaria, además de conferir un riesgo sustancialmente importante
para el desarrollo de preeclampsia, insuficiencia uteroplacentaria y prematuridad. Un buen
consejo prenatal, un seguimiento ecográfico y clínico y un tratamiento antiagregante o
anticoagulante, si es el caso, son mandatorios para tener un embarazo exitoso en estos
pacientes (9).
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Anticuerpos antifosfolipídicos:
trombosis y ateroesclerosis

El paso de los años no sólo nos ha permitido conocer las
características clínicas de este síndrome sino que también nos
ha enseñado sobre su patogénesis. Los modelos animales,
tanto espontáneos como experimentales, desarrollados por
Shoenfeld et al (10) nos han permitido entender la patogenicidad
de sus características in vitro y su fisiopatogenia y nos ha
permitido vislumbrar nuevas estrategias terapéuticas.

Merece especial comentario la creciente asociación entre
los procesos autoinmunes como el SAF y la ateroescelerosis.
Los AAF no solamente tienen unas propiedades procoagu-
lantes, sino también proaterogénicas, demostradas mediante
modelos animales y ensayos clínicos en los que se ha eviden-
ciado un incremento de accidentes cardiovasculares en los
pacientes con AAF (11).

Las manifestaciones trombóticas del SAF en algunas oca-
siones se presentan en una forma dramática y devastadora y
es lo que se conoce como el SAF catastrófico (12), caracteri-
zado por la presencia de microtrombosis en tres o más
órganos en un corto período, lo cual lleva a una alteración
multiorgánica y, en casi la mitad de los casos, a la muerte.
Los más de 200 casos reunidos hasta el momento (CAPS
registry http://www.med.ub.es/MIMMUN/FORUM/
REGISTRY1.HTM), nos permiten afirmar que si bien la
mortalidad continúa elevada, solamente una alta sospecha
clínica, un rápido y agresivo tratamiento inmunodepresor,
anticoagulación y recambio plasmático y/o inmunoglobulinas
endovenosas, nos permite apagar y aminorar los síntomas de
esta “tormenta” trombótica.

Congresos y grupos de investigación
La complejidad y heterogeneidad del SAF ha permitido

desarrollar grupos interdisciplinarios compuestos por
internistas, reumatólogos, hematólogos, ginecoobstetras e
inmunólogos, entre otros, que han permitido entender y
avanzar rápidamente en el tema. Se han realizado hasta la

fecha diez congresos internacionales bianuales de expertos
en la materia, comenzando en el año 1984 en Londres y,
posteriormente, Kingston, Sirmione, San Antonio, Leuven,
New Orleans, Sapporo, Tours y recientemente Taormina, las
cuales han permitido definir y unificar múltiples conceptos
del SAF, como la estandarización del laboratorio, el desarro-
llo de criterios de clasificación y la conformación de grupos
de trabajo internacionales. Fruto de esos grupos de trabajo
son las descripciones multicéntricas de grandes series de
pacientes (13), las cuales nos han permitido conocer mejor y
de una manera detallada las múltiples características clíni-
cas, serológicas, terapéuticas y pronósticas de los pacientes
con SAF.

¿Qué nos deparará el futuro?
Veinte años después, tanto el doctor Hughes como mu-

chos expertos en el tema hipotetizan sobre la participación
de los AAF en muchas otras situaciones clínicas muy
prevalentes, tales como la migraña, la pérdida de la memoria
o la enfermedad de Alzheimer, entre otras. Igualmente, que-
dan aún muchos interrogantes por responder acerca de la
patogénesis, la profilaxis y el tratamiento. ¿Qué hacer ante
un paciente asintomático y con concentraciones persis-
tentemente elevadas de AAF? ¿Es suficiente la antiagregación
plaquetaria? ¿Se debe anticoagular manteniendo INR ba-
jos? ¿Qué tratamiento se debe instaurar en pacientes que
presentan trombosis a pesar de la anticoagulación y
antiagregación con aspirina? ¿Qué hacer con las mujeres
embarazadas que continúan presentando abortos a pesar
del tratamiento con heparina y aspirina? Estas y quizá
muchas otras preguntas quedan por responder. La utiliza-
ción de otros tratamientos tales como las inmunoglobulinas
endovenosas, los nuevos antiagregantes y anticoagulantes
y, lo que es más importante, el desarrollo de ensayos clíni-
cos aleatorizados (algunos ya en marcha) nos permitirá co-
nocer y entender cuál es el tratamiento ideal de este cada vez
más añejo y adulto síndrome.
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“Catastrophic” Antiphospholipid Syndrome

To the Editor: “Catastrophic” antiphospholipid syndrome
(CAPS), an unusual but often fatal complication of the
antiphospholipid syndrome (APS), is characterized by
multiorgan failure due to microvascular thrombosis in 3 or
more organs.1 The article by Dy and Swaroop2 described a
31-year-old woman with a history of systemic lupus ery-
thematosus (SLE) who had an acute episode of renal failure
accompanied by frank proteinuria (9 g/24 h), hypertension,
and renal biopsy–proven active grade 4 glomerulonephritis.
Three weeks later, the patient presented with confusion and
behavior changes. She had no signs of meningoencephalitis on
cerebrospinal fluid examination, but vasogenic edema with
white matter involvement was evident on magnetic resonance
imaging. She had deep venous thrombosis in the left popliteal
vein, Coombs-negative hemolytic anemia with schistocytes in
the peripheral smear, thrombocytopenia, prolonged activated
partial thromboplastin time, and factor XII deficiency. Lupus
anticoagulant activity was absent, and the anticardiolipin
antibody status was not reported.

This case of a patient with SLE with multiorgan involve-
ment (neurologic, hematologic, and renal), deep venous
thrombosis of the lower extremity, and markers of micro-
angiopathic involvement (schistocytes) suggests an episode of
CAPS. Antiphospholipid syndrome without antiphospholipid
antibodies at the time of the thrombotic event has been
described previously.3 Futhermore, autoantibodies against
factor XII have been reported recently in patients with
APS.4

Report of a Case.—We recently encountered a similar
situation in a 37-year-old woman with a 7-year history of SLE
characterized by episodes of cutaneous involvement (malar
rash, photosensitivity, Raynaud phenomenon, and diffuse
alopecia), pericarditis, autoimmune hemolytic anemia, and
grade 2 glomerulonephritis at diagnosis that evolved 5 years
later to grade 3 disease. The patient’s serologic profile
included antinuclear and anti–double-stranded DNA (anti-
dsDNA) antibodies in high titers as well as the presence of
anti-Ro (anti–SS-A), anti-La (anti–SS-B), anti-ribonucleo-
protein, and Smith (anti-Sm) antibodies. A 2-year course of
intravenous cyclophosphamide yielded a poor response.
Additionally, the patient had APS and a history of 2 fetal
losses, subungual splinter hemorrhages, livedo reticularis, and
high titers of IgG and IgM anticardiolipin antibodies on
several determinations.

The patient was taking aspirin (125 mg/d), prednisone (20
mg/d), and chloroquine (150 mg/d) before she was hos-
pitalized for treatment of nephrotic syndrome characterized by
peripheral edema, a low serum albumin level, and proteinuria
(6.2 g/24 h). During hospitalization, her renal function
deteriorated, and hypertension and hematuria developed. A
renal biopsy disclosed grade 4 glomerulonephritis with
glomerular microthrombosis. Pulse therapy with methyl-

prednisolone and cyclophosphamide was initiated, and
anticoagulants were administered. One week later, the patient
had sudden development of hemoptysis, dyspnea, and
hypoxemia, and chest radiography revealed diffuse bilateral
alveolar infiltrates. She was transferred to the intensive care
unit and placed on mechanical ventilation and continuous
hemofiltration therapy. With a clinical diagnosis of probable
CAPS, plasma exchange was initiated. At that time, laboratory
tests disclosed high levels of anti-dsDNA antibodies and D-
dimer products, low complement levels, severe anemia, and
the presence of schistocytes. Antiphospholipid antibodies,
including IgG and IgM anticardiolipin antibodies and lupus
coagulant, were absent. A week later, sepsis due to
Enterococcus faecalis and a left subclavian thrombosis
developed. The patient had an acute episode of pulmonary
hypertension and died of multiorgan failure.

Conclusion.—Recently, an international consensus
meeting was held in Taormina, Italy, to clarify and establish
international criteria for the diagnosis and treatment of
CAPS.5 According to these criteria, our patient would be
classified as having definitive CAPS. Because we are not
aware of the antiphospholipid antibody status of the patient
described by Dy and Swaroop,2 we would categorize their
reported patient as having “probable” CAPS, a new category
introduced in the Taormina criteria. These new criteria
emphasize the need for antiphospholipid antibody screening
in patients with multiorgan thrombotic failure.
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In reply: We thank Drs Gómez-Puerta and colleagues for their
insights into our case, a 31-year-old woman with active SLE
who presented with global cognitive dysfunction, and their
emphasis on the newly described entity of CAPS. We agree
that the multiorgan involvement in our patient, most likely
secondary to her underlying SLE, makes CAPS a diagnostic
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probability. During the initial work-up, assays for anti-
phospholipid antibodies, in addition to the lupus anti-
coagulant, were negative. However, this point was not
mentioned in our article because of space constraints. In-
hibitors of factor XII were not detected; prolonged incubation
of the patient’s plasma with normal plasma showed no
progressive decrease of factor XII activity over time.1

Moreover, our patient’s clinical presentation, as well as the
diffusion-weighted magnetic resonance images and apparent
diffusion coefficient maps, were consistent with vasogenic
edema. In contrast, neurologic disorders associated with
simple APS are primarily focal2 as a result of parenchymal
ischemia or infarction (unless rostral brainstem ischemia from
rostral basilar artery thrombosis causes a “top-of-the-basilar
syndrome”). In patients with simple APS, diffusion-weighted
magnetic resonance images and apparent diffusion coefficient

maps would reveal cytotoxic edema.3 Nevertheless, we did
recommend repeat determinations of antiphospholipid
antibody levels in 6 months. Our patient remained well under
the care of her primary physician, and no further evaluation
was obtained.
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Mayo Clinic
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Objective: To describe and analyse the clinical characteristics of 100 patients with antiphospholipid
syndrome (APS) associated with infections.
Methods: Patients were identified by a computer assisted search (Medline) of published reports to locate all
cases of APS published in English, Spanish, and French from 1983 to 2003. The bilateral Fisher exact test
was used for statistics.
Results: 59 female and 41 male patients were identified (mean (SD) age, 32 (18) years (range 1 to 78)):
68 had primary APS, 27 had systemic lupus erythematosus, two had ‘‘lupus-like’’ syndrome, two had
inflammatory bowel disease, and one had rheumatoid arthritis. APS presented as a catastrophic syndrome
in 40% of cases. The main clinical manifestations of APS included: pulmonary involvement (39%), skin
involvement (36%), and renal involvement (35%; nine with renal thrombotic microangiopathy, RTMA). The
main associated infections and agents included skin infection (18%), HIV (17%), pneumonia (14%),
hepatitis C (13%), and urinary tract infection (10%). Anticoagulation was used in 74%, steroids in 53%,
intravenous immunoglobulins in 20%, cyclophosphamide in 12%, plasma exchange in 12%, and dialysis
in 9.6%. Twenty three patients died following infections and thrombotic episodes (16 with catastrophic
APS). Patients given steroids had a better prognosis (p = 0.024). The presence of RTMA and requirement
for dialysis carried a worse prognosis (p = 0.001 and p=0.035, respectively).
Conclusions: Various different infections can be associated with thrombotic events in patients with APS,
including the potentially lethal subset termed catastrophic APS. Aggressive treatment with anticoagulation,
steroids, and appropriate antibiotic cover is necessary to improve the prognosis.

T
he detection of antiphospholipid antibodies (aPL)—that
is, lupus anticoagulant or anticardiolipin antibodies—is
of interest because of their importance in the pathogen-

esis of clotting in the antiphospholipid syndrome (APS). APS
occurs not only in systemic autoimmune diseases, particu-
larly systemic lupus erythematosus (SLE), but also in
patients who do not manifest overt symptoms of other
autoimmune disturbances (primary APS), where the empha-
sis is primarily on vascular events.1 2

Since 1983, many infections have been found to be
associated with aPL positivity, although a pathogenic role
for these antibodies was not usually obvious except in a few
isolated cases. Over recent years it has been emphasised and
reported on several occasions3–5 that many infections may not
only trigger the production of these antibodies but also
appear be accompanied by clinical manifestations of the APS
itself. This has been seen particularly in patients with
catastrophic APS.6–8

In this study we made the first literature analysis—some
20 years after the definition of APS—of patients who
developed an APS associated with, and probably triggered
by, infections. In this series, comprising a total of 100
patients, we further clarify the importance of this association
and discuss other clinical aspects, including treatment and
prognosis.

METHODS
Patients were identified by a computer assisted search of
published reports (Medline, National Library of Medicine,
Bethesda, Maryland, USA) to locate all cases of APS
published in English, Spanish, and French from 1983 (when
APS was first defined) to 2003.

We also analysed several original cases that were cate-
gorised as having APS or as having aPL or lupus anti-
coagulant associated with any infection in which there was a
thrombotic process. We scanned bibliographies of all articles
for references not identified in the initial search. Only cases
with well documented clinical summaries and relevant
information were included in the review.
Data from these papers were summarised using a

standardised data form, including sex, age, diagnosis of the
underlying condition, associated infections, major thrombotic
clinical manifestations, immunological features, treatment,
and course. Two new cases of APS from our clinics, both
associated with urinary infection, are added to the review as
illustrative case reports (see the appendix).
The bilateral Fisher exact test was used for statistics.

RESULTS
In all, 100 patients with APS manifestations associated with
infections were reviewed: 98 from the literature search6–56

plus two from our own clinics.

General characteristics
General clinical features of these patients are shown in
table 1. Fifty nine per cent were female and 41% male. Their
mean (SD) age was 32 (18) years (range 1 to 78). There were
24 young patients (under 18 years), who were affected
mainly by skin and respiratory infections. Sixty eight patients
had primary APS, 27 had SLE, two had ‘‘lupus-like’’ disease,
two had inflammatory bowel disease (one Crohn’s disease

Abbreviations: aPL, antiphospholipid antibodies; APS,
antiphospholipid syndrome; RTMA, renal thrombotic microangiopathy
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and one ulcerative colitis), and one had rheumatoid arthritis.
In 40 of the 100 cases, the thrombotic events appeared in the
form of catastrophic APS.

Clinical presentation
Pulmonary involvement was present in 39 patients: in 24 as
adult respiratory distress syndrome (ARDS), in 18 as
pulmonary embolism, in three as pulmonary haemorrhage,
and in one as pulmonary hypertension. Skin involvement
was reported in 36 patients: 16 had livedo reticularis, nine
had purpura fulminans, eight had skin ulcers, and three had
digital necrosis. Renal involvement was reported in 35
patients, nine of whom had renal thrombotic microangio-
pathy (RTMA). Almost one third of the patients (31%) had
cerebral disease, manifested as cerebrovascular accidents
(CVA) in 21 patients, encephalopathy in seven, and other
cerebral features in seven, including seizures, psychosis, or
cerebral microinfarcts. Peripheral thrombosis was reported in
30 patients (15 had deep vein thrombosis). Other types of
vascular thrombosis were: femoral artery occlusions in nine
patients, vena cava thrombosis in four, radial artery
thrombosis in one, and thrombosis of other arteries in three.
Cardiac disease was found in 24 patients, presenting as
myocardial infarction in 12, valve lesions in 10, and cardiac
microthrombi in one; other cardiac features were reported in
five (cardiogenic shock and atrial thrombus). Ten patients
had avascular necrosis of the hip joint, in all cases
accompanied by HIV infection. In only one case was the
previous use of steroids reported (given for thrombocyto-
penia). We excluded all cases with other possible causes of
avascular necrosis, including high triglyceride levels or
protease inhibitor use. The remaining APS manifestation
are summarised in table 2.

Associated infections
The associated infections and microbiological agents are
shown in table 3. Skin infection (18%), human immunode-
ficiency virus (HIV) infection (17%), pneumonia (14%),
hepatitis C virus (HCV) infection (13%), and urinary
infection (10%) were the commonest associated infections.
In nine cases, more than one organ or agent was identified as
a source of infection. Other infections less frequently
associated with APS were identified, including mycoplasma
(3), cytomegalovirus (CMV) (3), fungal infections (2),
pulmonary tuberculosis (2), malaria (2), P carinii (1), and
leptospirosis (1).

Treatment
Most of the patients received the appropriate antibiotic and
antiviral treatment according to the underlying infection. In
five cases, this was given as sole treatment. The treatment
was not reported in 17 cases. Table 4 shows the differing
types of treatment used. Anticoagulation was the most
common, used in 61 of 83 patients (73%). Steroids were

used in 43 patients (53%), intravenous immunoglobulins in
17 (20%), cyclophosphamide in 10 (12%), and plasma
exchange in 10 (12%). Aspirin was used in six patients
(7%), dialysis in eight (10%), fibrinolytics in six (7%), and
fresh frozen plasma in five (6%). Different types of surgical
procedures were undertaken, including arthroplasty in three
(4%), leg amputation in two (2%), and vena cava filter, aortic
repair, or splenectomy in one case (1%) each.

Outcome
Twenty three patients died following infection and thrombo-
tic episodes (in 16 cases with catastrophic APS). Other causes
of death were related to RTMA (four cases), purpura
fulminans (one case), CVA in a patient with varicella
pneumonia, and HIV infection in one patient. Patients who
received steroids had a better prognosis than the rest
(p=0.024). The presence of RTMA and need for dialysis
carried a worse prognosis (p=0.001 and p=0.035, respec-
tively). The remaining 77 patients recovered after the
thrombotic event.

Table 1 General characteristics

Per cent (n = 100)

Female 59
Male 41
SLE 27
Primary APS 68
Catastrophic APS 40
Lupus-like 2
Rheumatoid arthritis 1
IBS 2

APS, antiphospholipid syndrome; IBS, inflammatory bowel
disease.

Table 2 Manifestations of antiphospholipid
syndrome

Per cent (n = 100)

Pulmonary 39
ARDS 24
Pulmonary embolism 18
Pulmonary haemorrhage 3
Pulmonary hypertension 1

Skin 36
Livedo reticularis 16
Purpura fulminans 9
Skin ulcers 8
Digital necrosis 3

Renal 35
RTMA 9

Cerebral 31
CVA 21
Encephalopathy 7
Other cerebral 7

Peripheral thrombosis 30
DVT 15
Femoral artery 9
Caval thrombosis 4
Radial artery 1
Other arteries 3

Cardiac 24
Myocardial infarction 12
Valve lesion 10
Cardiac microthrombi 1
Other cardiac 5

Intra-abdominal
Hepatic 12
Splenic 8
Neuropathy 7
Intestinal 6
Mesenteric 5
Portal 4
Pancreas 3

Others
Avascular necrosis 10
Genital 2
Amaurosis fugax 2
Other manifestations 6

ARDS, adult respiratory distress syndrome; CVA,
cerebrovascular accident; DVT, deep vein thrombosis;
RTMA, renal thrombotic microangiopathy.
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DISCUSSION
aPL were originally detected in human serum by
Wasserman57 almost 100 years ago, when his complement
fixation test was first used for the diagnosis of syphilis, and
when the Venereal Disease Research Laboratory (VDRL) test
was described.58 A phospholipid termed cardiolipin was the
major tissue extract used in this test. It was subsequently
found that the VDRL was not specific for syphilis but was also
positive in autoimmune diseases such as SLE. In 1983,
cardiolipin was used for the first time as the antigen in a solid
phase aPL specific assay by Harris et al,59 and the term APS
was born.60 Syphilis was thus the first infection to be
recognised as being linked to aPL. Since 1983, many other
infections have been found to be associated with the presence
of aPL, although a pathogenic role for these antibodies was
not usually obvious except in a few isolated cases.
In 1990, it was found that the binding of the aPL to

phospholipid was enhanced in autoimmune conditions by a
‘‘cofactor’’ known as b2 glycoprotein I (b2GPI)—a glycopro-
tein with anticoagulant properties—whereas the ‘‘non’’-
thrombogenic aPL did not require this cofactor to enhance
binding. The two types of aPL were referred to as
‘‘autoimmune’’ and ‘‘infectious’’ types.61–64 This distinction,
however, was subsequently found not to be absolute,65–68 and
it was postulated that infections may be a trigger factor for

the induction of pathogenic aPL in certain predisposed
individuals. In the present study, we have analysed the
clinical and microbiological characteristics of 100 patients in
whom pathogenic or thrombogenic aPL appeared in the
course of an infectious process.
Microbial agents or viruses may induce autoimmune

disease by several mechanisms. Although the specific factors
resulting in the induction of aPL and the associated
thrombotic events are still unknown, ‘‘molecular mimicry’’
and various infectious agents acting as superantigens have
been proposed as mechanisms. Antigenic similarity between
infectious agents and host tissues might result in a immune
response to the shared determinant, resulting in disease.
Polyclonal activation by the proteins of some infectious
agents may act on particular subsets of the lymphocyte
population—for example, viruses may destroy a particular T
cell subset, upregulate Th1 cytokines, selectively activate
other T cell subsets, and directly stimulate cytokine and
chemokine release, which may influence the expression of
MHC class I and class II molecules.69–71 A hexapeptide
(TLRVYK) has been identified by Blank et al.72 This is
specifically recognised by a pathogenic anti-b2GPI mono-
clonal antibody. An evaluation of the pathogenic potential of
a variety of microbial pathogens carrying sequences related to
this hexapeptide in mice was carried out by the same group
by infusing IgG specific to the peptide intravenously into
naive mice. High titres of antipeptide anti-b2GPI antibodies
were observed in mice immunised with H influenzae,
N gonorrhoea, and tetanus toxoid. Significant thrombocyto-
penia, prolonged activated partial thromboplastin times, and
increased percentages of fetal loss were also observed.72

Zhang et al recently identified an S aureus protein (Sbi)
which also bound b2GPI and could serve as a target molecule
for IgG binding.73 Gharavi et al showed that synthetic
peptides which share both structural similarity with the
putative phospholipid binding region of the b2GPI molecule
and a high homology with CMV were able to induce aPL in
NIH/Swiss mice.74 75

Many viral infections may be accompanied by increases in
aPL.76–88 Among these, HCV76–81 and HIV85–88 infections have
been intensively studied. In 1986, Bloom et al first docu-
mented lupus anticoagulant in 44% of AIDS patients and in
43% of asymptomatic HIV positive individuals (in which they
may be transient).85 The anticardiolipin antibodies described
in HIV patients are of both the pathogenic (b2GPI cofactor
dependent) and the infectious type (b2GPI independent).

86–88

As HIV infection leads to immunosuppression affecting
mainly CD4+ cells and macrophages, it is possible that the
pathophysiological mechanism of APS associated with HIV is
different from that in other infections.
Many bacterial infections are associated with aPL.

However, the increase is not usually associated with
thrombotic events. Of interest, however, is the fact that—
although b2GPI dependence is usually not present in this
group—in patients with leprosy (particularly in the multi-
bacillary type of leprosy) the anticardiolipin antibodies may
be b2GPI dependent, as is found in autoimmune diseases.89

Lucio’s phenomenon is a rare manifestation of leprosy in
which the histopathological findings are related to micro-
vascular thromboses in the absence of inflammatory infiltra-
tion of the vessel walls. Levy et al showed that this type of
leprosy was associated with b2GPI dependency of the anti-
cardiolipin antibodies.90 One patient has been documented—
a young adult who developed an APS in childhood following
a pulmonary infection with M pneumoniae.91 Streptococcal
infections may also be associated with raised titres of
anticardiolipin antibodies. There has been controversy over
rheumatic heart disease, with some investigators reporting
raised titres and others not confirming these findings.

Table 4 Treatment given in 83 cases*

n %

Anticoagulation 61 74
Steroids 44 53
Immunoglobulins 17 20
Cyclophosphamide 10 12
Plasma exchange 10 12
Dialysis 8 10
Aspirin 6 7
Fibrinolytics 6 7
Fresh frozen plasma 5 6
Arthroplasty 3 4
Cyclosporin 2 2
Splenectomy 1 1
Other treatments 7 8

*Treatment not specified in 17 cases.

Table 3 Associated infections

Agent or type Per cent (n = 100)*

Skin 18
HIV 17
VZV 15
Pneumonia 14
HCV 13
Urinary 10
Upper respiratory 9
Sepsis 6
Gastrointestinal 6
Staphylococci 4
Steptococci 4
E coli 4
Other Gram negative 3
Mycoplasmas 3
CMV 3
Malaria 2
Fungal 2
Tuberculosis 2
P carinii 1
Amoebiasis 1
Other viruses 3
Other infections 6

*Note: in some patients more of one infection occurred.
CMV, cytomegalovirus; HIV, human immunodeficiency virus;
HCV, hepatitis C virus; VZV, varicella-zoster virus.
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Q fever, caused by Coxiella burnetti, is also associated with a
high frequency of anticardiolipin antibody positivity.
Of particular interest is the unusual but potentially fatal

subset of catastrophic APS.92 Until now, more than 200 such
patients have been collected in an international registry.52 93–95

Forty patients from the present series (40%) developed
catastrophic APS after infectious episodes. Several triggering
factors became apparent when these cases were analysed.
These included trauma, withdrawal of anticoagulation, and
carcinoma, but particularly infections.93 The latest published
analysis6 has shown that no less than 24% of catastrophic
APS cases were preceded by infections. These comprised
respiratory (10%), cutaneous, including infected leg ulcers
(4%), urinary tract (4%), gastrointestinal (2%), general sepsis
(1%), and other infections (3%). Molecular mimicry has also
recently been proposed for the development of catastrophic
APS following infections.96

Regarding treatment, in the present study we found that a
wide variety of treatments had been given. Most patients
received anticoagulants (74%) plus immunosuppressive or
immunomodulatory treatment. Patients who received steroids
hadabetter prognosis than thosewhodidnot.Recently,Annane
et al showed that the use of steroids reduced the risk of death in
patients with septic shock and relative adrenal insufficiency.97

Furthermore, guidelines for the treatment of patients with
catastrophicAPShave recently beenpublished95 and include the
prompt use of antibiotic cover if infection is suspected.

Conclusions
A wide variety of infections can be associated with
thrombotic events in patients with APS, including the
potentially lethal subset termed catastrophic APS. A dis-
proportionately large number of patients develop catastrophic
APS following infection, bearing in mind the small number
of catastrophic cases documented in published reports
(around 200) as opposed to the several thousand with
simple/classic APS. This emphasises a major difference in the
pathogenesis between the two conditions that remains to be
explored in future studies, and also the need for early
diagnosis and aggressive antibiotic treatment as soon as
infection is suspected in a patient with APS.
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APPENDIX

CASE 1
A 42 year old white women was diagnosed with SLE 25 years
ago. Over the following years she had several exacerbations
of articular involvement, with progressive hand deformity
(Jaccoud arthropathy) and oral ulcers that resolved with
small doses of corticosteroids and non-steroidal anti-inflam-
matory drugs. In 1992, Libman-Sacks endocarditis and livedo
reticularis were detected and laboratory tests showed the
presence of lupus anticoagulant. She began treatment with
acenocumarol. Six months later, she was admitted because of
a urinary tract infection. Urine cultures were positive for
E coli. She was treated with ciprofloxacin and discharged in
good condition. The day after discharge, she developed
epigastric pain accompanied by nausea, vomiting, diarrhoea,
and fever (39 C̊). She had livedo reticularis and lower limb
oedema and complained of upper abdominal pain (with

normal peristalsis) and occasional chest discomfort. A
systolic murmur was detected in the mitral valve area.
Laboratory tests revealed a marked rise in transaminases

(aspartate transaminase 1313 I/U, alanine transaminase 1530
I/U), alkaline phosphatase (353 I/U), and lactic dehydrogen-
ase (3735 I/U). The platelet count was 886109/l, haemoglobin
8.8 g/l, packed cell volume 26%, white blood count (WBC)
76109/l, and creatinine 1.9 mg/dl. Direct and indirect Coombs
tests were positive. Peripheral blood smears showed no
evidence of schistocytes. The erythrocyte sedimentation rate
(ESR) was 93 mm/h, anti-ds-DNA was positive; complement
levels were low (C3=0.117, C4,0.07, and CH50 activ-
ity=7); 24 hour urinary protein excretion was 538 mg. IgG
anticardiolipin antibodies and lupus anticoagulant were
positive, with negative IgM anticardiolipin antibodies. An
ECG revealed ST segment and T wave abnormalities.
Echocardiography showed mitral insufficiency and a valvar
vegetation. Left ventricular size and function appeared
normal. There was an inferior hypokinesia. There was
enzymatic evidence of a myocardial infarct (creatinine
phosphokinase MB isoenzyme, 151 I/U; troponin I, 132
I/U). Coronary angiography showed 100% occlusion of the
proximal right coronary artery.
A stent was inserted with good results. She started

treatment with clopidogrel, aspirin, heparin, and b blockers.
She was also treated with intravenous ‘‘pulse’’ methylpred-
nisolone for the haemolytic anaemia, without improvement.
Her platelet count fell to 356109/l. Intravenous immunoglo-
bulin treatment was started. Her clinical course then
stabilised and a gradual improvement occurred. She was
diagnosed as having catastrophic APS with renal, cardiac,
and hepatic involvement associated with a urinary infection
by E Coli.

CASE 2
The patient was a 78 year old women with an eight year
history of seizures treated with oral carbamazepine. She
presented with chest pain and generalised soft tissue oedema
of her lower right limb. Physical examination was unremark-
able except for leg pain and oedema. Laboratory investiga-
tions showed an ESR of 14 mm/h, packed cell volume 39%,
haemoglobin 12.7 g/l, WBC 74806109/l, platelet count
1556109/l, creatinine 0.8 mg/dl, anti ds-DNA negative, and
antinuclear antibodies (ANA) 1/40. Urinalysis showed the
presence of white cells and culture for E coli was positive.
Ciprofloxacin treatment was given. External iliac vein and
femoral thrombosis was diagnosed by the Doppler technique.
Pulmonary scintigraphy showed a perfusion mismatch with a
high probability of pulmonary embolism. She was diagnosed
as having deep vein thromboses and pulmonary embolism.
The thrombophilia tests showed positive lupus anticoagulant
with negative anticardiolipin antibodies.
She began anticoagulation with heparin and acenocu-

marol. During the admission, she suddenly developed
epileptic seizures. Computed tomography of the brain
revealed lacunar infarcts. A diagnosis of primary APS
associated with a urinary infection by E coli was made.
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Concise Report

Dementia associated with the antiphospholipid
syndrome: clinical and radiological
characteristics of 30 patients

J. A. Gómez-Puerta, R. Cervera, L. M. Calvo, B. Gómez-Ansón1,

G. Espinosa, G. Claver, S. Bucciarelli, A. Bové, M. Ramos-Casals,

M. Ingelmo and J. Font

Objective. To analyse the clinical and radiological characteristics of patients with dementia associated with the

antiphospholipid syndrome (APS).

Methods. Twenty-five patients were identified by a computer-assisted (MEDLINE, National Library of Medicine, Bethesda,

MD) search of the literature to locate all cases of dementia associated with APS published in English, Spanish and French from

1983 to 2003. Additionally, we included five patients from our clinics.

Results. There were 21 (70%) females and 9 (30%) males. The mean age of patients was 49�15 yr (range 16–79 yr). Fourteen

(47%) of the patients suffered from primary APS, 9 (30%) had systemic lupus erythematosus and 7 (23%) had ‘lupus-like’

syndrome. Ten (33%) patients had Sneddon’s syndrome and 2 (7%) had cerebral lesions described as Binswanger’s disease.

Other APS-related manifestations included thrombocytopenia in 12 (40%) patients, cerebrovascular accidents in 11 (37%),

heart valve lesions in 8 (27%), deep vein thrombosis in 7 (28%), migraine in 7 (23%), seizures in 4 (13%); five of the 21 (24%)

female patients had nine spontaneous abortions. Lupus anticoagulant was present in 21/29 (72%) patients and anticardiolipin

antibodies were present in 24/29 (83%) patients. Cortical infarcts were found in 19 (63%) patients, subcortical infarcts in 9

(30%), basal ganglia infarcts in 7 (23%) and signs of cerebral atrophy in 11 (37%). Anticoagulation was used in 14/25 (56%)

patients, steroids in 12/25 (48%), aspirin in 6/25 (24%) and dypiridamole in 5/25 (20%).

Conclusions. Dementia is an unusual manifestation of APS but one which has a high disability impact in a patient’s daily life.

In order to prevent these consequences, an echocardiographic and cerebral CT or MRI evaluation are recommended in all

patients with APS. Furthermore, ruling out APS should be recommended in the clinical approach to dementia, especially in

young patients.

KEY WORDS: Antiphospholipid syndrome, Dementia, Vascular dementia, Multi-infarct dementia, Sneddon’s syndrome, Binswanger’s
disease.

Dementia is being increasingly diagnosed in clinical practice and
has a high disability impact in a patient’s daily life. Alzheimer’s
disease is the main cause of dementia, followed by vascular
multi-infarct dementia, Parkinson’s disease, frontal lobe dementia
and, less commonly, other metabolic and reversible causes of
dementia [1].

The antiphospholipid syndrome (APS) is an autoimmune pro-
thrombotic condition characterized by venous and/or arterial
thrombosis and pregnancy morbidity in the presence of antiphos-
pholipid antibodies (aPL), i.e. lupus anticoagulant (LA) and
anticardiolipin antibodies (aCL) [2]. Involvement of cerebral
large vessels is frequent in APS and patients usually present
clinically with transient ischaemic attacks (TIA) and strokes.
However, a wide spectrum of other neurological features has been
described, including chorea, epilepsy, multiple sclerosis-like
lesions, psychiatric features, migraine and also dementia, among
others [2, 3].

A relationship between dementia and APS has been proposed by
several authors [2–7]. Although most studies have focused on
patients with dementia and cerebral vascular lesions, less severe
cognitive impairment has also been associated with the presence
of aPL in the absence of imaging lesions in the brain [7]. Further-
more, the ischaemic stroke in Sneddon’s syndrome may overlap
with APS and some of these patients suffer from severe vascular
dementia. The objective of this study was to analyse the clinical
and radiological features of patients with dementia associated
with APS, highlighting the importance of early diagnosis of this
condition.

Patients and methods

Patients were identified by a computer-assisted (MEDLINE,
National Library of Medicine, Bethesda, MD) search of the lit-
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erature to locate all cases of APS published in English, Spanish and
French from 1983 (when APS was first defined) to December 2003
(keywords used were: anticardiolipin antibodies, lupus inhibitor,
cardiolipin, coagulation inhibitor, lupus anticoagulant, antiphos-
pholipid syndrome, antiphospholipid antibodies, multi-infarct
dementia, vascular dementia, Sneddon’s syndrome, Alzheimer’s
disease and Binswanger’s disease).

Cases having Sneddon’s syndrome with dementia but without
aPL were not included. Only cases with well-documented clinical
summaries and relevant information were included in this review.
Data from these cases were summarized using a standardized data
form, including gender, age, diagnosis of the underlying condition,
the major thrombotic clinical manifestations, immunological
features, time of the evolution since the diagnosis of APS until
the development of dementia, imaging features and treatment. Five
new cases with dementia and APS from our clinics were added to
the review. Those patients diagnosed as having dementia who were
included in large APS series, but in whom no well-documented
clinical data were recorded, were not considered for analysis in the
present study.

Patients were defined as having dementia according to the
Diagnostic and Statistical Manual of Mental Disorders (DSM-IV)
[8]. They were classified as having systemic lupus erythematosus
(SLE) if they met four or more criteria of the American College of
Rheumatology [9, 10], as ‘lupus-like’ syndrome if they met only
two or three criteria and as primary APS if they met criteria of the
International Consensus Statement on Preliminary Classification
Criteria for definite APS, and did not meet any of the above
described criteria for SLE or ‘lupus-like’ syndrome [11].

Ethical approval and informed patient consent were not
required because the study was an analysis of patients that were
located by means of a computer-assisted (MEDLINE, National
Library of Medicine, Bethesda, MD) search of the literature.

Results

A total of 25 patients with dementia associated with APS were
found in the literature search [12–26]. We did not include those
cases where clinical, immunological and imaging characteristics
were not described in detail. Five additional patients from our
clinics were also reviewed.

General characteristics

General clinical features of these 30 patients are shown in Table 1.
There were 21 (70%) females and 9 (30%) males. The mean age of
patients was 49� 15 yr (range 16–79 yr). Fourteen (47%) of the
patients suffered from primary APS, 9 (30%) had SLE and 7 (23%)
patients had ‘lupus-like’ syndrome. Ten (33%) patients had
Sneddon’s syndrome and 2 (7%) had cerebral lesions described
as Binswanger’s disease.

Clinical presentation

Dementia was the presenting manifestation of the APS in 11 (37%)
patients. A clinically evident past history of CVA was detected in
11 (37%) patients. Other neurological features included migraine
in 7 (23%) patients, seizures in 4 (13%), TIA in 2 (7%), chorea in
2 (7%), and retinal thrombosis in 2 (7%) patients. Thrombotic
glaucoma and optic neuritis were present in 1 (3%) case each. Skin
involvement in the form of livedo reticularis (as a manifestation of
Sneddon’s syndrome) was reported in 10 (33%) patients, and skin
ulcers in 3 (10%). Other APS-related manifestations were as
follows: 8 (27%) patients had heart valve lesions, 7 (23%) deep-
vein thrombosis (DVT), 2 (7%) pulmonary embolism, 3 (10%)
myocardial infarction and 2 (7%) superficial thrombophlebitis.

Previous spontaneous abortions (n¼ 9) were reported in 5 of the 21
(24%) female patients.

Laboratory profile

Twelve (40%) patients had thrombocytopenia and 2 (7%) had
autoimmune haemolytic anaemia. LA was present in 21/29 (72%)
patients, whilst aCL was present in 24/29 (83%) patients.

Neuroimaging features

Most patients exhibited several types of lesions on cerebral
computed tomography (CT) scan or magnetic resonance imaging
(MRI). Cortical infarcts were detected in 19 (63%) patients,
subcortical infarcts in 9 (30%), basal ganglia infarcts in 7 (23%)
and cerebral atrophy in 11 (37%). Silent brain infarcts (cerebral
ischaemic lesions without any focal neurological features) were
found in 14 (47%) patients.

Treatment and evolution towards dementia

Anticoagulation was used in 14/25 (56%) patients, steroids in
12/25 (48%), aspirin in 6/25 (24%) and dypiridamole in 5/25
(20%). Treatment was not reported for five cases.

In the 19 (63%) patients who presented APS manifestations
previous to the diagnosis of dementia, anticoagulation had been
used in 7 (37%) patients, steroids in 6 (32%), aspirin in 5 (26%)
and dypiridamole in 4 (21%). The mean time of evolution from the
initial APS manifestations to the diagnosis of dementia in these 19
patients was 3.5 yr (range, 1–10 yr).

Discussion

The relationship between dementia and APS has been proposed in
several studies. Mosek et al. [6] studied 87 patients diagnosed as
having dementia and compared them with 69 elderly healthy
controls. They found higher levels of aPL in patients with dementia
than in controls. Juby et al. [27] analysed the prevalence of aCL in
218 elderly patients. They disclosed that 34 patients suffered from
dementia and a significant association between aCL and both
vascular dementia and Alzheimer’s disease was noted. Recently,
Chapman et al. [4] studied 23 patients with primary APS and found
that 13 (56%) fulfilled criteria for dementia using the Hachinski
Ischemia Score (HIS). Patients with dementia were older, had more
CT scan abnormalities and more electroencephalography changes
than those without dementia. However, the ‘Euro-Phospholipid’
consortium, in their cohort of 1000 APS patients, described the
presence of vascular dementia in only 25 (2.5%) cases [2]. It is
possible that the higher prevalence of dementia in the Chapman
et al. series [4] could be merely due to the small and probably
highly selected group of patients studied, but it could also be due
to the exclusion of SLE patients as it is know that in APS
associated with SLE the incidence of neurological manifestations
is higher than in primary APS [28].

The presence of aPL in patients with cognitive problems seems
to be more than an epiphenomenon, as it has been demonstrated in
experimental studies. Shrot et al. [29] performed an elegant study
with BALB/c mice using a staircase test and a T maze alternation
test as cognitive assessment tools. Mice immunized with anti-�2-
glycoprotein I antibodies developed a higher degree of behavioural
and cognitive abnormalities than those that had not been
immunized.

One-third of the patients from our series had Sneddon’s
syndrome. Francès et al. [30] described a specific subset of patients
with this syndrome having aPL who presented more thrombocy-
topenia, mitral regurgitation and irregular livedo reticularis than
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patients without aPL. There is controversy concerning whether
patients with Sneddon’s syndrome without aPL could be a special
group of transient ‘seronegative’ APS patients.

In the present study, almost one-third of patients had valve
disease. It is well known that a high proportion of cerebral infarcts
have a cardiac embolic origin and that patients with aPL have
higher prevalence of valvular abnormalities [31]. Thickening of the
valve leaflets is the most common lesion detected by echocardiog-
raphy in both SLE and primary APS patients. The mitral valve is
involved most commonly, followed by the aortic valve [32].

Epilepsy is a common neurological manifestation in APS [2].
Recent studies by Shoenfeld et al. [33] have confirmed a link
between this manifestation and cerebrovascular involvement, heart
valve lesions and livedo reticularis. In the present series, 13% of the
patients with dementia presented seizures, thus reinforcing the role
of focal brain ischaemic lesions in the pathogenesis of APS-related
epilepsy.

Patients with dementia exhibit a wide variety of cerebral lesions
on CT or MRI studies. Cortical and subcortical infarcts are the
more frequent findings. Other ischaemic lesions such as lacunar
and periventricular infarcts are not uncommon. Cerebral atrophy
and white matter lesions (leukoaraiosis), similar to the lesions
found in Binswanger’s disease, are often seen, specially in elderly
APS patients [15]. In SLE, these findings have been shown to be in
close association with the presence of APS, but other factors, e.g.
hypertension, could also contribute to their presence [34]. The
continuous improvement and development of new CNS imaging
techniques [i.e. positron emission tomography (PET) or single-
photon emission computed tomography (SPECT)] will allow to us
differentiate the distinct perfusion patterns on these cerebral
disorders. Kao et al. [35] studied 22 patients with primary APS
with only mild neuropsychiatric manifestations (headache, depres-
sion, personality disorders, memory loss and cognitive function
deficits) and normal brain MRI. They found that 16 (73%) of the
patients had abnormal SPECT findings, mainly diffuse hypoperfu-
sion lesions in cerebral cortex.

It is not only those patients with evident cerebral lesions and
cognitive impairment who deserve special attention, but also those
patients with an asymptomatic course or subtle decline in cerebral
functions having cerebral ischaemic lesions on MRI (silent brain
infarcts). Vermeer et al. [36] followed 1077 elderly patients without
dementia over 5 yr, with periodical MRI evaluation. Two hundred
and seventeen (21%) patients had silent brain infarcts at baseline,
with a global cognitive function significantly worse than in those
patients without brain infarcts. During the follow-up, 30 (3%) of
these patients developed dementia. Erkan et al. [5], in a 10-yr
follow-up study of 66 patients with primary APS, found that 3
patients (<30 yr old) developed dementia, independently of the
presence of CVA. In the present series, previous history of CVA
and/or TIA was present in only 11 and 2 patients, respectively;
however, silent brain infarcts were present in 14 (47%) patients.

Several strategies have been suggested for the treatment of
dementia. The management of atherogenic risk factors (i.e.
diabetes, hypertension, hyperlipidaemia) is crucial. However,
there is still no evidence that aspirin alone is effective in treating
patients with a diagnosis of dementia. In dementia associated
with APS, anticoagulant treatment is required, with special care
in possible everyday situations with the risk of bleeding.
Furthermore, the compliance of demented patients is usually
poor, which requires special thought and attention. On the other
hand, prevention of dementia should be of paramount importance
in those patients with a diagnosis of APS. Unfortunately, it is
difficult from the present study to recommend any therapeutic
strategy because patients were previously treated with a variety of
medications. However, it is worth noting that the majority of
patients were not on anticoagulants when the first manifestations
of dementia appeared. Therefore, this reinforces the need for active
antithrombotic prophylaxis once the diagnosis of APS is made.

In conclusion, dementia can be present in patients with APS in
multiple scenarios, such as primary APS, Sneddon’s syndrome or
with white matter lesions similar to Binswanger’s disease. Due
to the high disability impact and prognostic consequences, we
consider that an echocardiographic and cerebral CT or MRI
evaluation should be recommended in all patients with APS. Also,
it is important to rule out an APS in young subjects with no
explicable cause of dementia, and therefore aPL should be tested in
these patients in order to prevent disease progression and enable
adequate treatment to begin.

The authors have declared no conflicts of interest.
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Objective: To describe the characteristics of patients with catastrophic antiphospholipid syndrome (APS)
included in the International Registry of patients with this condition (CAPS registry) and to analyse the value
of the recently proposed preliminary criteria for the classification of catastrophic APS.
Methods: A review of the first 220 patients included in the website based CAPS registry was undertaken
and the preliminary criteria for their classification were tested; 175 unselected patients with systemic lupus
erythematosus or APS, or both, acted as controls.
Results: The mean age of the patients was 38 (14) years (range 7 to 74), with a female preponderance (F/
M, 153/67). The main clinical manifestations included renal involvement in 154 (70%), pulmonary in 146
(66%), cerebral in 133 (60%), cardiac in 115 (52%), and cutaneous in 104 (47%); 114 patients (52%)
recovered after the catastrophic APS event (mortality 48%). Patients who received the combination of
anticoagulation plus steroids plus plasma exchange or intravenous immunoglobulins had the best survival
rate (63%, p = 0.09). Sufficient data could be analysed for application of the classification criteria in 176
patients. According to the preliminary criteria, 89 patients (51%) could be classified as having ‘‘definite’’
and 70 (40%) as having ‘‘probable’’ catastrophic APS, thus given a sensitivity of 90.3% with a specificity
of 99.4%. Positive and negative predictive values were 99.4% and 91.1%, respectively.
Conclusions: The preliminary criteria for the classification of catastrophic APS and the CAPS registry are
useful tools for epidemiological studies.

I
n 1992, the ‘‘catastrophic’’ antiphospholipid syndrome
(APS) was first defined as a potential life threatening
variant of the APS which is characterised by multiple small

vessel thrombosis that can lead to multiorgan failure.1

Fortunately, this is an unusual form of presentation that
represents fewer than 1% of the APS cases.2 The recurrence
rate is low with a stable clinical course if these patients are
treated with adequate anticoagulation.3 Owing to the rarity of
its presentation, an international registry of patients (the
CAPS registry) was created in 2000 supported by the
European Forum on Antiphospholipid Antibodies (aPL).
The heterogeneity of the different clinical forms of

presentation led to the need to develop consensus criteria
for the classification of this condition. In 2002, a precongress
workshop at the Tenth International Congress on aPL held in
Taormina, Italy, allowed the establishment of the preliminary
criteria for the classification of catastrophic APS that were
published recently.4 The objectives of the present study were
to describe the characteristics of the patients with cata-
strophic APS included in the CAPS registry and to analyse the
value of the preliminary criteria for their classification using
the data from this registry.

METHODS
We reviewed the 220 patients who were included in the
website based international registry of patients with cata-
strophic APS (CAPS registry) at 1 October 2003, and tested
the recently proposed preliminary criteria for the classifica-
tion of catastrophic APS4 in those patients whose clinical data
were sufficient for application of the criteria. The CAPS
registry compiles all the published reports as well as newly

diagnosed cases of catastrophic APS from all over the world.
The diagnoses and data have been submitted by a wide
variety of interested clinicians, but efforts were made in most
cases to contact these clinicians and verify the accuracy of the
data sent in. The basis for submitting patient data was
clinical judgement, as no classification criteria were pub-
lished until 2003. The different variables of the database are
detailed at http://www.med.ub.es/MIMMUN/FORUM/
CAPS.HTM.
Additionally, we analysed 175 unselected patients from our

clinics as controls: 100 with systemic lupus erythematosus
(SLE), classified according to the American College of
Rheumatology (ACR) revised criteria5—all with positive aPL
and 65 with associated APS—and 75 with primary APS,
fulfilling the preliminary criteria for the classification of
definite APS.6

Data analysis
Conventional Fisher’s exact test was used for analysing
qualitative differences. When several independent variables
appeared to have statistical significance in the univariate
analysis, a logistic regression test was carried out for
multivariate analysis in order to rule out possible confound-
ing variables. In this case, only those variables showing
statistical significance in the multivariate analysis were
considered to be significant study results. The sensitivity,

Abbreviations: aCL, anticardiolipin antibodies; ACR, American College
of Rheumatology; APL, antiphospholipid antibodies; APS,
antiphospholipid syndrome; CAPS, catastrophic antiphospholipid
syndrome; HELLP, haemolysis, elevated liver enzymes, and low platelet
count syndrome; SLE, systemic lupus erythematosus
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specificity, and predictive values of the preliminary criteria
for the classification of catastrophic APS were determined
according to Galen and Gambino.7

RESULTS
General characteristics of patients with catastrophic
APS
The mean (SD) age was 38 (14) years (range 7 to 74) with a
female preponderance (F/M, 153/67); 106 (48%) suffered
from primary APS, 88 (40%) from SLE, 11 (5%) from lupus-
like syndrome, four (2%) from rheumatoid arthritis, four
(2%) from systemic sclerosis, and the remaining seven (3%)
from other autoimmune disorders (relapsing polychondritis,
ulcerative colitis, Crohn’s disease, dermatomyositis, and
Behçet’s disease).

Clinical presentation and precipitating factors
Fifty three per cent of the patients had previous APS
manifestations (table 1). The main previous manifestations
were deep vein thrombosis in 44 (20%), fetal loss (abortions
or fetal deaths) in 31 female patients (20%), thrombocyto-
penia in 29 (13%), cerebrovascular accidents in 20 (9%), skin
ulcers in 19 (9%), pulmonary embolism in 18 (8%), and
livedo reticularis in 17 (8%).
In 58% of the patients, an identifiable precipitating factor

was detected, including infections (20%), surgical procedures
(biopsies, dental extractions, invasive procedures, transplan-
tation) (14%), neoplasms (9%), anticoagulation withdrawal
or low international normalised ratio (INR) (7%), obstetric
complications (5%), lupus flares (4%), and the use of oral
contraceptives (3%). Twelve patients had two identifiable
precipitating factors and in one case three triggering factors
were found (anticoagulant withdrawal and surgical resection
for a neoplastic process).
The majority of patients presented with multiple organ

involvement at the time of catastrophic APS. The combina-
tion of pulmonary, cardiac, and renal involvement was most
commonly seen. Table 2 shows the thrombotic manifesta-
tions described in these patients. However, as some types of
organ involvement were detected at necropsy or during
surgical procedures and other types can only be scored as
present if the clinician actively looks for them, the
percentages given may be an underestimate.

Laboratory findings
The following antibodies were detected: IgG anticardiolipin
antibodies (aCL) in 176 of 210 patients (84%) (in 68 cases in
high titres, defined according to the APS classification

criteria)6; IgM aCL in 80 of 197 (41%) (in 20 cases in high
titres and in 73 cases in association with IgG aCL); lupus
anticoagulant in 154 of 203 (76%); antinuclear antibodies in
113 of 183 (62%); anti-double-stranded DNA antibodies in 60
of 168 (36%); and antibodies to extractable nuclear antigens
in 29 of 128 (23%). Thrombocytopenia was found in 129 of
204 patients (63%), haemolytic anaemia in 63 of 196 (32%),
disseminated intravascular coagulation (DIC) in 39 of 187
(21%), and schistocytes in peripheral smear in 21 of 174
(12%).

Table 1 Previous antiphospholipid syndrome
manifestations of the patients from the CAPS
registry

Manifestation n (%)

Deep vein thrombosis 44 (20)
Fetal loss 31 (20)*
Thrombocytopenia 29 (13)
Cerebrovascular accident 20 (9)
Skin ulcers 19 (9)
Pulmonary embolism 18 (8)
Livedo reticularis 17 (8)
Peripheral artery thrombosis 10 (5)
Myocardial infarction 9 (4)
Haemolytic anaemia 7 (3)
Seizures 7 (3)
Digital ischaemia 7 (3)
Valve lesions 5 (2)
No previous APS manifestations 104 (47)

*Percentage relates to the female patient population.
APS, antiphospholipid syndrome.

Table 2 Clinical manifestations at the time of
presentation with catastrophic antiphospholipid
syndrome in patients from the CAPS registry

Feature n (%)

Peripheral thrombosis 74 (34)
Deep vein thrombosis 50 (23)
Femoral artery 8 (4)
Radial artery 4 (2)
Other arteries 19 (9)

Cerebral 133 (60)
Infarcts 97 (44)
Encephalopathy 17 (8)
Seizures 13 (6)
Microthrombosis 10 (5)
Venous cerebral thrombosis 5 (2)
Coma 4 (2)
Transient ischaemic attack 2 (1)

Cardiac 115 (52)
Valve lesion 56 (26)
Myocardial infarction 50 (23)
Heart failure 22 (10)
Microthrombosis 10 (5)
Mural thrombi 9 (4)

Pulmonary 146 (66)
Acute RDS 74 (34)
Pulmonary embolism 54 (24)
Pulmonary haemorrhage 16 (7)
Microthrombosis 10 (5)
Pulmonary oedema 7 (3)
Infarction 6 (3)

Abdominal 189 (86)
Renal 154 (70)
Hepatic 62 (28)
Splenic 41 (19)
Adrenal 33 (15)
Intestinal 27 (12)
Mesenteric 23 (11)
Pancreas 21 (10)
Portal vein thrombosis 7 (3)
Inferior cava thrombosis 7 (3)
Gallbladder thrombosis 6 (3)

Skin 104 (47)
Livedo reticularis 62 (28)
Skin ulcers 30 (14)
Digital ischaemia 21 (10)
Purpura 12 (6)
Necrosis 7 (3)
Microthrombosis 7 (3)
Splinter haemorrhages 5 (2)

Other manifestations 56 (25)
Retinal artery thrombosis 11 (5)
Bone marrow necrosis 7 (3)
Uterus 7 (3)
Neuropathy 7 (3)
Testicles 4 (2)
Retinal vein thrombosis 4 (2)
Thyroid thrombosis 3 (1)
Avascular necrosis 4 (2)
Others 8 (4)

RDS, respiratory distress syndrome.
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Treatment and outcome
The different treatments used in patients with catastrophic
APS are summarised in table 3. One hundred and fourteen
patients (52%) recovered after the catastrophic APS event,
while the remaining 106 (48%) died. Some clinical manifes-
tations were related to a worst prognosis (death), such as
renal involvement (p=0.004; odds ratio (OR)=2.4 (95%
confidence interval (CI), 1.21 to 4.76)), splenic involvement
(p=0.004; OR=2.63 (1.2 to 5.84)), pulmonary involvement
(p=0.006; OR=1.97 (1.06 to 3.69)), SLE diagnosis
(p=0.009; OR=1.9 (1.01 to 3.56)), and adrenal involvement
(p=0.05; OR=2.64 (1.1 to 6.44)). Those patients who
received the combination of anticoagulation plus steroids
plus plasma exchange or intravenous immunoglobulins had
the best survival rate (63%, p=0.09).

Analysis of the preliminary criteria for classification
of the catastrophic APS
Preliminary criteria for the classification of catastrophic APS
are shown in table 4. From the 220 patients included in the
CAPS registry, we were able to analyse enough data for
criteria application in 176 patients. In the remaining cases,
data on the time of development of manifestations could not
be obtained accurately. One hundred and seventy one
patients (97%) fulfilled the first criterion, 175 (99%) the
second, 133 (76%) the third, and 159 (90%) the fourth. With
respect to the number of criteria fulfilled, 89 patients (51%)

fulfilled all four criteria, 74 (42%) fulfilled three, 11 (6%)
fulfilled two, and two (1%) fulfilled only one criterion.
According to definition of the preliminary classification
criteria, 89 (51%) of the previously compiled catastrophic
APS patients from the CAPS registry could be classified as
having ‘‘definite’’ catastrophic APS (they fulfilled all four
criteria) and 70 (40%) as having ‘‘probable’’ catastrophic
APS.
The characteristics of patients classified as having ‘‘prob-

able’’ catastrophic APS were as follows: two patients (3%)
fulfilled all four criteria, except that only two organs,
systems, or tissues were involved; nine (13%) fulfilled all
four criteria, except for the absence of laboratory confirma-
tion with at least six weeks owing to the early death of a
patient never tested for aPL before the catastrophic APS; and
59 (84%) fulfilled criteria 1, 2, and 4.
Only one patient from the control group fulfilled criteria

for ‘‘probable’’ catastrophic APS. According to these findings,
the sensitivity of the preliminary criteria for the classification
of catastrophic APS is 90.3%, the specificity 99.4%, the
positive predictive value 99.4%, and the negative predictive
value 91.1%.

DISCUSSION
Over the last 10 years, various different case reports and
small series have described patients with catastrophic APS.
Two major paper summarised the different characteristics of
a total of 130 patients and provided information on the
pathogenesis, clinical features, treatment, and outcome.8 9

The website based CAPS registry has also compiled a large
amount of information but the present study indicates that
additional efforts should be made in the future because the
registry often receives insufficient data or information on
patients who do not have ‘‘definite’’ or ‘‘probable’’ cata-
strophic APS from physicians all over the world.
Recognition of catastrophic APS has increased over the

past years, and it is now clear that it is not only associated
with SLE or primary APS, but also with other autoimmune
conditions such as rheumatoid arthritis, systemic sclerosis,
intestinal inflammatory diseases, and Behçet’s disease,
among others. Despite earlier recognition and better knowl-
edge of the pathophysiology, the mortality rate is still
unacceptably high (48%), specially in SLE patients and in
patients with cardiac, pulmonary, renal, splenic, and adrenal
involvement.

Table 3 Treatment in the patients from the
CAPS registry

Treatment n (%)

Anticoagulation 173 (79)
Steroids 158 (71)
Cyclophosphamide 66 (30)
Plasma exchange 60 (27)
IVI 42 (19)
Dialysis 30 (14)
Fibrinolysis 8 (4)
Use of defibrotide 4 (2)
Splenectomy 3 (1)
Prostacyclin 3 (1)
Leg amputation 2 (1)
Other treatments 9 (4)

IVI, intravenous immunoglobulin.

Table 4 Preliminary criteria for the classification of catastrophic antiphospholipid
syndrome4

(1) Evidence of involvement of three or more organs, systems, and/or tissues*
(2) Development of manifestations simultaneously or in less than one week
(3) Confirmation by histopathology of small vessel occlusion in at least one organ or tissue�
(4) Laboratory confirmation of the presence of antiphospholipid antibodies (lupus anticoagulant and/or
anticardiolipin antibodies)`
Definite catastrophic APS: all four criteria
Probable catastrophic APS—any of the following:
(a) All four criteria, except for only two organs, systems, and/or tissues involved
(b) All four criteria, except for the absence of laboratory confirmation (within at least 6 weeks) owing to the early
death of a patient never tested for aPL before the catastrophic APS
(c) Criteria (1), (2), and (4)
(d) Criteria (1), (3), and (4) and the development of a third event between one week and one month after
presentation, despite anticoagulation

*Usually clinical evidence of vessel occlusions, confirmed by imaging techniques when appropriate. Renal
involvement is defined by a 50% rise in serum creatinine, severe systemic hypertension (.180/100 mm Hg). and/
or proteinuria (.500 mg/24 hours).
�For histopathological confirmation, significant evidence of thrombosis must be present, although vasculitis may
coexist occasionally.
`If the patient had not previously been diagnosed as having an APS, the laboratory confirmation requires that the
presence of antiphospholipid antibodies must be detected on two or more occasions at least six weeks apart (not
necessarily at the time of the event), according to the proposed preliminary criteria for the classification of definite
APS.
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Recently, Erkan et al3 evaluated the clinical outcome of 58
survivors of a catastrophic APS event. Thirty eight patients
(66%) did not develop further APS related events, 15 (26%)
developed a new thrombotic episode (in 13 cases during
anticoagulation therapy), but none of them developed further
catastrophic APS episodes.
The clinical approach to the treatment of catastrophic APS

will depend on the site and extension of the vascular occlu-
sions and the degree of systemic inflammatory response. The
cornerstone of the treatment includes readiness to suspect
the condition and the treatment of any precipitating factor,
especially adequate antibiotic therapy for related infections
based on the clinical setting, appropriate anticoagulantmanage-
ment, and the use of immunosuppressive drugs (especially
steroids), plus third line therapy (plasma exchange or
intravenous immunoglubulins) for the treatment of the
thrombotic and cytokine ‘‘storm’’.4 Finally, a series of life
support measures are needed, such as mechanical ventilation,
inotropic drugs, and continuous haemodialysis.10

The differential diagnosis in some circumstances is very
difficult, specially with other microangiopathic syndromes
that are capable of producing multiorgan thrombotic events.
These conditions include thrombotic thrombocytopenic pur-
pura, haemolytic-uraemic syndrome, heparin induced throm-
bocytopenia, and the HELLP (haemolysis, elevated liver
enzymes, and low platelet count) syndrome.11 In these
critically ill patients there is a high chance that their blood
samples may show false positive results in lupus antic-
oagulant assays (for example, coagulation factor deficiencies
or heparin use), or that treatment decisions have to be made
before the results of laboratory tests are available. However,
the presence of persistent positive levels of aPL in a patient
with these conditions will lead to the diagnosis of con-
comitant catastrophic APS. In fact, several patients in the
CAPS registry fulfilled criteria for thrombocytopenic purpura
or HELLP as well. Thus we only analysed patients with aPL as
controls—including both SLE and primary APS patients—
and for this reason we did not include controls with
multiorgan thrombotic events (for example, thrombotic
thrombocytopenic purpura, haemolytic-uraemic syndrome,
or HELLP) but without aPL.
Though microthrombosis is one of the typical markers of a

catastrophic APS event, it may be difficult to confirm, and
many patients could only be labelled as ‘‘probable’’ cata-
strophic APS based on large vessel multiorgan thrombotic
involvement over a short period of time in the presence of
aPL. Because of these difficulties in the confirmation of a
definite catastrophic APS event, we included both ‘‘definite’’
and ‘‘probable’’ catastrophic APS in the evaluation of the
classification criteria. According to our results, the Inter-
national Consensus Statement on Preliminary Classification
Criteria for the catastrophic APS is a useful tool for
epidemiological studies and it is hoped that these criteria
will be tested in future prospective multicentre studies, and
that modifications or additions to the criteria will be made at
subsequent workshops. It should be emphasised that these
criteria are mostly empirical and have been accepted for
classification purposes only. They are not intended to be used
as strict diagnostic criteria in a given patient.
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www.annrheumdis.com

 on 15 July 2005 ard.bmjjournals.comDownloaded from 



Ann Parke, Department of Internal Medicine, Division of Rheumatic
Diseases, University of Connecticut Health Center, Connecticut, USA;
Sonja Praprotnik, University Clinical Centre, Department of
Rheumatology, Ljubljana, Slovenia; Bernardino Roca, Department
of Internal Medicine, Hospital General de Castelló, Castelló, Spain;
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CONCISE REPORT

Disseminated intravascular coagulation in catastrophic
antiphospholipid syndrome: clinical and haematological
characteristics of 23 patients
R A Asherson, G Espinosa, R Cervera, J A Gómez-Puerta, J Musuruana, S Bucciarelli, M Ramos-
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Background: Disseminated intravascular coagulation (DIC)
is an acquired syndrome characterised by formation of
microthombi and fibrin deposition in the microvasculature.
The catastrophic antiphospholipid syndrome (APS) is char-
acterised by multiorgan thrombosis, mainly involving small
vessels. A broad spectrum of disorders may develop DIC
features; however, the catastrophic APS has not previously
been recognised as a cause of DIC.
Objective: To analyse the clinical and laboratory character-
istics of catastrophic APS patients with DIC features.
Methods: The web site based international registry of
patients with catastrophic APS (CAPS registry) (http://
www.med.ub.es/MIMMUN/FORUM/CAPS.HTM) was ana-
lysed and the cases with DIC features selected.
Results: In 173 patients with catastrophic APS, 23 (13%)
were found with DIC features. The clinical and immunological
characteristics were similar in catastrophic APS patients with
and without DIC features; a significant difference was found
only in the prevalence of thrombocytopenia (100% in patients
with DIC features v 59% in those without DIC features).
Conclusions: DIC features are not rare in catastrophic APS,
supporting the need for systematic screening of antipho-
spholipid antibodies in all patients with DIC features without
precipitating factors. The presence of DIC features in the
context of an APS makes it imperative to rule out the
catastrophic variant of this syndrome.

D
isseminated intravascular coagulation (DIC) is an
acquired syndrome characterised by the widespread
activation of coagulation with occlusion of small and

medium sized vessels. This condition may compromise the
blood supply to organs and contribute to multiorgan failure.
It is not a disease entity in itself but always occurs as a
complication of an underlying disorder, the most common
being infection, severe trauma, malignancy, and obstetric
complications.1–3

The ‘‘catastrophic’’ variant of the antiphospholipid syn-
drome (APS) is an accelerated form of this syndrome
resulting in multiorgan failure because of multiple small
vessel occlusions.4 As with DIC, most of the catastrophic APS
episodes are preceded by a precipitating event, such as
infection, surgery or trauma, obstetric complications, and
malignancies.5 6 Furthermore, laboratory features of DIC were
reported in 19–28% of the largest catastrophic APS series.7 8

Our objective in the present study was to analyse the
clinical and laboratory characteristics of catastrophic APS
patients with DIC features to determine whether these

patients form a special subset within the catastrophic APS
population.

METHODS
We analysed the web site based international registry of
patients with catastrophic APS (the CAPS registry; http://
www.med.ub.es/MIMMUN/FORUM/CAPS.HTM). This regis-
try was created in 2000 by the European Forum on
Antiphospholipid Antibodies and compiles all the published
reports as well as newly diagnosed cases from all over the
world. Up to October 2003 it included 220 patients with this
condition.9 We selected those patients who had some of the
laboratory features of DIC (raised fibrin related markers,
decreased fibrinogen concentrations, or both). Isolated
thrombocytopenia and prolonged prothrombin time were
not considered to be selection criteria as they can be
manifestations of the APS.
According to the International Scientific Subcommittee for

DIC, we calculated the DIC score as follows:

N platelets: .1006109/l = 0; ,1006109/l = 1; ,506109/l
= 2;

N raised fibrin related markers (fibrin degradation products
and D-dimers): no increase=0; moderate increase=2;
marked increase=3;

N prolonged prothrombin time: ,39 seconds=0, 3–6 sec-
onds=1; .6 seconds=2;

N decreased fibrinogen: .1.0 g/l= 0; ,1.0 g/l= 1.

Overt DIC was diagnosed when the total score was >5; a
score ,5 was considered suggestive of DIC.10

Fisher’s exact test (bilateral) was employed for the
statistical analysis, using the SPSS 10.0 statistical program.

RESULTS
General characteristics
Of the 220 patients included in the CAPS registry, informa-
tion on DIC features was not available in 34 cases and there
were incomplete data for DIC scoring in 10 further patients.
This left a total of 176 patients available for analysis. Of these,
23 (13%) had DIC features associated with catastrophic APS:
17 (74%) female and six (30%) male, mean (SD) age 39 (13)
years (range 11 to 60). Ten (43%) suffered from primary
APS, nine (39%) had systemic lupus erythematosus (SLE),
three (13%) had lupus-like disease, and one (4%) had
polychondritis.

Abbreviations: aCL, anticardiolipin antibodies; APS, antiphospholipid
syndrome; DIC, disseminated intravascular coagulation
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Clinical presentation and precipitating factors
Intra-abdominal involvement was identified in all 23
patients, mainly consisting of renal (78%), hepatic (48%),
gastrointestinal (39%), splenic (17%), pancreatic (9%), and
adrenal (9%) manifestations.
Pulmonary complications were reported in 16 patients

(70%), mainly acute respiratory distress syndrome (ARDS)
and confirmed pulmonary embolism, but occasionally intra-
alveolar haemorrhage. Eleven patients (48%) had cardiac
involvement, mainly cardiac failure and confirmed myocar-
dial infarction or valve lesions. Fifteen patients (65%) had
evidence of cerebrovascular complications, mainly encepha-
lopathy and cerebrovascular accidents, but occasionally
seizures, headache, or silent brain infarcts. Deep venous
thrombosis was present in two patients (9%) and peripheral
arterial occlusive disease in one (4%).
Skin manifestations were also frequent (78%) and con-

sisted of livedo reticularis, ulcers, necrotic lesions, digital
gangrene, purpura, microthrombosis of small vessels, splinter
haemorrhages, and multiple ecchymosis.
Other lesions occasionally encountered were bone marrow

necrosis, mononeuritis multiplex, and retinal involvement.
The most common precipitating conditions were infections

(seven cases) and surgical procedures (four cases). Other
cases were attributed to drug use and anticoagulation
withdrawal (one each).

APS related laboratory findings
Thrombocytopenia (platelet count ,1506109/l) was reported
in all 23 patients and evidence of haemolytic anaemia in nine
(41%), accompanied by schistocytes in five (23%). The IgG
isotype of anticardiolipin antibodies (aCL) was detected in 19
patients (83%), IgM aCL in eight (38%), and lupus anti-
coagulant in 18 (82%).

DIC features
A platelet count of ,1006109/l was reported in 20 patients
(87%) (in one additional case, the count was reported only

non-specifically, as ‘‘low platelet count’’). Increased fibrin
degradation products were reported in all 19 patients in
whom they were recorded, and positivity for D-dimers in
eight of nine cases (89%). A prolonged prothrombin time was
reported in six of 10 patients (60%) and decreased fibrinogen
levels were present in five of 13 cases (39%) (in two cases
they were reported non-specifically as ‘‘low levels’’). Table 1
shows in detail each case of catastrophic APS with DIC
features. Eleven patients (48%) had a DIC score of 5 or above
(compatible with overt DIC). The remaining 12 patients
(52%) had a DIC score of 3 or 4 (suggestive of DIC).

Treatment and outcome
Most patients received a combination of treatments.
Anticoagulation were used in 20 patients (87%), steroids in
19 (83%), plasma exchange in nine (39%), cyclophosphamide
in eight (35%), intravenous gamma globulin in five (22%),
and splenectomy in two (9%). Other treatments used were
prostacyclin and antithrombin concentrate (one case each).
Recovery occurred in 61% of catastrophic APS patients with

DIC features and in 58% of those without DIC features (NS).
Assessing the use of single treatments, recovery of DIC
patients occurred in 58% of those treated with anticoagulants
v 67% of those not treated with anticoagulants (NS); in 58%
of those treated with steroids v 67% of those not (NS); in 38%
of those treated with cyclophosphamide v 71% of those not
(NS); in 50% of those treated with plasmapheresis v 64% of
those not (NS); and in 83% of those treated with intravenous
gamma globulin v 50% of those not (NS).

Comparison of catastrophic APS patients with and
without DIC
The profiles of demographic characteristics (sex distribution
and mean age), clinical features (severe organ involvement),
and immunological findings (lupus anticoagulant, IgG aCL,
and IgM aCL) were similar. Significant differences were
found only in the prevalence of thrombocytopenia (100% in
the DIC group v 59% in the catastrophic APS patients without

Table 1 Laboratory variables according the scoring system for DIC

Case
Platelets
(6109/l) Score FDPs D-dimers Score PT (s) Score Fibrinogen (g/l) Score Total

1 128 0 Increased NR 3 13.6 0 4.98 0 3
2 57 1 Increased NR 3 12.7 0 6.5 0 4
3 39 2 NR Increased 3 NR NA 1.27 0 5
4 21 2 Increased Increased 2 NR NA Low 1 5
5 67 1 Increased NR 2 NR NA 0.84 1 4
6 80 1 Increased NR 3 32 2 0.7 1 7
7 47 2 Increased NR 2 NR NA 4.0 0 4
8 50 2 Increased NR 3 NR NA 1.8 0 5
9 ‘‘Low’’ NA NR Increased 2 NR NA Low 1 3
10 12 2 Increased NR 2 19 2 6.49 0 6
11 35 2 Increased NR 2 10.4 0 0.0024 1 5
12 57 1 Increased NR 3 42 2 NR NA 6
13 34 2 Increased Increased 3 16.7 2 4.6 0 7
14 16 2 Increased NR 2 Prolonged 1 NR NA 5
15 16 2 Increased Normal 2 NR NA NR NA 4
16 86 1 Increased NR 2 NR NA NR NA 3
17 31 2 NR Increased 2 Prolonged 1 4.65 0 5
18 127 0 Increased Increased 3 NR NA 3.12 0 3
19 77 1 Increased NR 2 NR NA NR NA 3
20 61 1 Increased NR 3 NR NA NR NA 4
21 16 2 Increased NR 3 NR NA 5.51 0 5
22 70 1 Increased Increased 2 NR NA NR NA 3
23 35 2 NR Increased 2 Normal 0 NR NA 4

Platelet count: .1006109/l = 0; ,1006109/l = 1; ,506109/l = 2.
Raised fibrin related markers (FDPs and D-dimers): no increase = 0; moderate increase (raised but less than twice the normal level) = 2; marked increase (more than
twice the normal level) = 3.
Prothrombin time: ,3 seconds = 0; 3–6 seconds = 1; .6 seconds = 2.
Fibrinogen concentration: .1.0 g/l = 0; ,1.0 g/l = 1.
Total score: >5, compatible with DIC; ,5, suggestive of DIC.
DIC, disseminated intravascular coagulation; FDPs, fibrinogen degradation products; NA, not available; NR, not recorded; PT, prothrombin time.
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DIC, p,0.001). Other characteristics typically encountered in
other states causing DIC—such as renal failure, skin
involvement, or ARDS—were not more frequent in cata-
strophic APS patients with DIC features than in those
without.

DISCUSSION
We observed laboratory features of DIC in at least 13% of
patients diagnosed as having the catastrophic variant of APS.
However, it should be borne in mind that there were
incomplete data for DIC scoring in 10 reported cases. Thus,
under ideal circumstances where all the data were available,
the incidence might turn out to be higher.
The pathophysiology of DIC and catastrophic APS is poorly

understood, but the two conditions probably share some
pathogenic mechanisms and triggering factors. In DIC,
enhanced fibrin formation is caused by tissue factor mediated
thrombin generation and simultaneous dysfunction of
inhibitory mechanisms, such as the antithrombin system
and the protein C and protein S system. In addition, fibrin
removal is impaired because of fibrinolytic system depres-
sion, mainly caused by high circulating levels of plasminogen
activator inhibitor type 1 (PAI-1).1–3 Conversely, catastrophic
APS is associated with endothelial cell activation as a result
of antigen–antibody reactions on the surface of endothelial
cells or monocytes.11 Furthermore, inhibition of both protein
C activation and the function of activated protein C have
been observed in association with APS.12 Finally, increased
plasma concentrations of PAI-1 characterise the hypofibri-
nolytic state in APS.13

A link between DIC and catastrophic APS can be assumed
from the original description of DIC by McKay in 1965.14 He
described a 38 year old woman with SLE with some features
suggestive of APS, such as chorea, mitral valve disease, and
spontaneous abortion. A few days after an elective cholecys-
tectomy she developed a sudden episode of multiorgan
failure characterised by fever, severe congestive heart failure,
ARDS, renal failure, and somnolence accompanied by
features of DIC (low fibrinogen, thrombocytopenia, and a
prolonged prothrombin time). Her clinical status deteriorated
and she died three weeks after the surgical procedure.
Necropsy showed microvascular thrombosis of the heart,
adrenal glands, lungs, and bone marrow, in addition to a
non-bacterial thrombotic endocarditis, all of these being

typical features of catastrophic APS. At that time, however,
APS was an unknown entity.
Infections associated with DIC were the most common

precipitating factors in catastrophic APS in our series of
patients. Molecular ‘‘mimicry’’ has been proposed as one of
the major mechanisms responsible for the development of
catastrophic APS following infections.15 Thus an infectious
aetiology for the APS, especially its catastrophic variant,
should perhaps be considered more frequently and appro-
priate antibiotic therapy instituted.
Another aspect to bear in mind is the differential diagnosis

between DIC and disorders presenting with thrombotic
microangiopathic haemolytic anaemia (TMHA). The clinical
picture of DIC, TMHA, and APS may overlap and, if they
coexist in the same patient, the diagnosis may be difficult at
the time of presentation (table 2).
In conclusion, DIC features are not rare in catastrophic

APS. This would support the need for systematic screening of
antiphospholipid antibodies in all patients with DIC without
precipitating factors. In addition, the presence of DIC in the
context of an APS makes it mandatory to rule out the
catastrophic variant of this syndrome.
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Table 2 Differential diagnosis of multiorgan thrombotic
disorders

Catastrophic
APS DIC TMHA

Haemorrhagic
manifestations – + ¡

Anaemia ¡ ¡ +
Schistocytes ¡ ¡ ++
Thrombocytopenia ++ ++ +++
Prolonged prothrombin
time – + –
Prolonged activated
partial thromboplastin
time ¡ + –
Fibrinogen
degradation products ¡ + –
Antiphospholipid
antibodies ++ ¡ ¡

Plasma ADAMTS-13
activity

Normal? Moderately
reduced

Absent* or
severely reduced

*In cases of familial thrombocytopenic purpura (TTP), acquired idiopathic
TTP, and pregnancy related TTP.
ADAMTS-13, von Willebrand factor cleaving protease; APS,
antiphospholipid syndrome; DIC, disseminated intravascular
coagulation; TMHA, thrombotic microangiopathic haemolytic anaemia.
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Netherlands; A Šipek-Dolnicar, Department of Rheumatology,

University Medical Center, Ljubljana, Slovenia; A C
Spyropoulos, Clinical Thrombosis Center, Albuquerque, New
Mexico, USA; R Sinico, Nephrology and Dialysis Unit and
Centre of Clinical Immunology and Rheumatology, San Carlo
Borromeo Hospital, Milan, Italy; L Stojanovich, Clinical-
Hospital Centre ‘‘Bezhanijska Kosa’’, Belgrade, Yugoslavia;
M Tektonidou, Department of Pathophysiology, Medical
School, National University of Athens, Athens, Greece; C
Vasconcelos, Hospital General de San Antonio, Porto, Portugal;
M Wislowska, Outpatients Department of Rheumatology,
Central Clinical Hospital, Warsaw, Poland.

REFERENCES
1 Levi M, de Jonge E, van der Poll T, ten Cate H. Advances in the understanding

of the pathogenetic pathways of disseminated intravascular coagulation result
in more insight in the clinical picture and better management strategies. Semin
Thromb Hemost 2001;27:569–75.

2 Levi M, ten Cate H. Disseminated intravascular coagulation. N Engl J Med
1999;341:586–92.

3 Muller-Berghaus G, ten Cate H, Levi M. Disseminated intravascular
coagulation: clinical spectrum and established as well as new diagnostic
approaches. Thromb Haemost 1999;82:706–12.

4 Asherson RA. The catastrophic antiphospholipid syndrome. J Rheumatol
1992;19:508–12.

5 Cervera R, Piette J-C, Font J, Khamashta MA, Shoenfeld Y, Camps MT, et al.
Antiphospholipid syndrome: clinical and immunologic manifestations and
patterns of disease expression in a cohort of 1,000 patients. Arthritis Rheum
2002;46:1019–27.

6 Asherson RA, Cervera R, de Groot PG, Erkan D, Boffa M-C, Piette J-C,
et al. Catastrophic antiphospholipid syndrome: international consensus
statement on classification criteria and treatment guidelines. Lupus
2003;12:530–4.

7 Asherson RA, Cervera R, Piette J-C, Font J, Lie JT, Burcoglu A, et al.
Catastrophic antiphospholipid syndrome: clinical and laboratory features of
50 patients. Medicine (Baltimore) 1998;77:195–207.

8 Asherson RA, Cervera R, Piette J-C, Shoenfeld Y, Espinosa G, Petri MA, et al.
Catastrophic antiphospholipid syndrome. Clues to the pathogenesis from a
series of 80 patients. Medicine (Baltimore) 2001;80:355–77.

9 Cervera R, Gomez-Puerta JA, Espinosa G, Cucho M, Font J. ‘‘CAPS registry’’:
a review of 200 cases from the international registry of patients with
catastrophic antiphospholipid syndrome (CAPS). Ann Rheum Dis
2003;62(suppl 1):88.

10 Taylor FB, Toh CH, Hoots WK, Wada H, Levi M. Towards definition, clinical
and laboratory criteria, and a scoring system for disseminated intravascular
coagulation. Thromb Haemost 2001;86:1327–30.

11 Triplett DA, Asherson RA. Pathophysiology of the catastrophic
antiphospholipid syndrome (CAPS). Am J Hematol 2000;65:154–9.

12 De Groot PG, Horbach DA, Derksen RHWM. Protein C and other cofactors
involved in the binding of antiphospholipid antibodies: relation to the
pathogenesis of thrombosis. Lupus 1996;5:488–93.

13 Tassies D, Espinosa G, Munoz-Rodriguez FJ, Freire C, Cervera R,
Monteagudo J, et al. The 4G/5G polymorphism of the type 1 plasminogen
activator inhibitor gene and thrombosis in patients with antiphospholipid
syndrome. Arthritis Rheum 2000;43:2349–58.

14 McKay DG. Diseases of hypersensitivity: disseminated intravascular
coagulation. Arch Intern Med 1965;116:83–94.

15 Asherson RA, Shoenfeld Y. The role of infection in the pathogenesis of
catastrophic antiphospholipid syndrome – molecular mimicry? J Rheumatol
2000;27:12–14.

946 Asherson, Espinosa, Cervera, et al

www.annrheumdis.com

 on 15 July 2005 ard.bmjjournals.comDownloaded from 



Pulmonary Embolism with HIV Infection and Lupus • CID 2005:41 (15 November) • e89

M A J O R A R T I C L E

Recurrent Pulmonary Thromboembolism
in a Patient with Systemic Lupus Erythematosus
and HIV-1 Infection Associated with the Presence
of Antibodies to Prothrombin: A Case Report

Ronald A. Asherson,1,2 Jose A. Gómez-Puerta,3 and George Marinopoulos2

1Rheumatic Diseases Unit, Faculty of Medicine, University of Cape Town Health Sciences Center, Cape Town, and 2The Rosebank Clinic,
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Background. The coexistence of human immunodeficiency virus (HIV) infection and systemic lupus ery-
thematosus (SLE) is being increasingly reported and, because of the immunological disturbances demonstrated in
HIV-infected patients, diagnostic and therapeutic difficulties may arise when the 2 conditions coexist. Antiphos-
pholipid antibodies are demonstrable in patients with both conditions, but clinical manifestations of the anti-
phospholipid syndrome (APS) in HIV-infected patients, although reported, are uncommon.

Methods. We describe a patient with HIV infection and SLE who manifested 4 episodes of deep vein thrombosis
(DVT) complicated by pulmonary embolism. Enzyme-linked immunosorbant assay was used to test for the presence
of antiphospholipid antibodies, including anticardiolipin antibodies, anti–b2-glycoprotein 1 antibodies, and an-
tiprothrombin antibodies (anti-PT). Additionally, we performed a computer-assisted search of the literature (via
the Medline database) to identify all reported cases of HIV infection plus SLE.

Results. We document the case of 35-year-old African woman with HIV infection and SLE who developed
recurrent episodes of DVT and pulmonary embolism in the presence of anti-PT and discuss in depth the pathogenic
role of these antibodies and the clinical challenges posed to clinicians by the coexistence of HIV and SLE in the
same patient.

Conclusions. Immunological reconstitution in HIV-infected patients contributes to the appearance of multiple
autoimmune conditions, including SLE and APS. The recognition of the coexistence of these autoimmune disorders
in HIV-infected patients has important implications in the treatment of and prognosis for these individuals.

Since the introduction of HAART in the late 1990s, the

clinical spectrum of HIV infection has changed dra-

matically. During the past few years, increased recog-

nition of a variety of autoimmune disturbances has

emerged because of better control of HIV disease, which

is associated with the constant antigenic viral stimu-

lation and immune reconstitution that follows an in-

crease in the number of circulating CD4+ cells [1]. Some

of these disorders, such as inflammatory myopathies,
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systemic vasculitis, and systemic lupus erythematosus

(SLE), may coexist with and overlap with the under-

lying HIV infection.

Several chronic viral infections (such as those due to

HIV, hepatitis C virus, and cytomegalovirus) have been

shown to generate widely different types of autoanti-

bodies, including antiphospholipid antibody, that are

capable of inducing (in some circumstances) throm-

bosis, as has been observed in patients with antiphos-

pholipid syndrome (APS) [2]. We describe a 35-year-

old African woman with HIV infection and SLE who

developed recurrent episodes of deep vein thrombosis

and pulmonary embolism in the presence of antipro-

thrombin antibody (anti-PT), and we discuss in depth

the pathogenic role of these antibodies and the clinical

challenges posed to clinicians by the coexistence of HIV

and SLE in the same patient.
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The patient, a 35-year-old African woman, received a diagnosis

of HIV-1 infection in 1996 and was being treated with a com-

bination of efavirenz, zidovudine, and lamivudine. There were

no concomitant infections present at the time of referral. Be-

tween October and December 2002, the patient was admitted

to hospital on 4 separate occasions with recurrent lower limb

deep vein thromboses complicated by pulmonary emboli. It

was noted during this period that she had developed symmet-

rical nonerosive arthritis in the hands and knees accompanied

by progressive hemolytic anemia.

Serological investigations showed antinuclear antibody titers

of 1:640 and detected antibodies to extractable nuclear antigens

(i.e., anti-Smith antibodies, antiribonucleoprotein antibodies,

and anti–Sjögren syndrome A/Ro antibodies). Additionally, the

level of the C4 component of complement was reduced to !10

mg/dL (normal range, 10–34 mg/dL), results of the Coombs test

were positive, and the erythrocyte sedimentation rate was el-

evated at 97 mm/h. The patient received a diagnosis of SLE,

and high-dose oral steroids were added to her regimen once

transfusion resulted in a hemoglobin level of 15 mg/dL. Steroid

treatment was gradually tapered to a maintenance level of 5

mg daily, and there was no further decrease in the hemoglobin

level during the subsequent 3-year period. Long-term anti-

malarial therapy was also added to her regimen (chloroquine,

200 mg daily).

Results of ELISA (Cheshire Diagnostics) for detection of an-

ticardiolipin antibody (aCL) and anti–b2-glycoprotein 1 anti-

body (b2GP1) were negative on several occasions. Results of

solid-phase ELISA (Cheshire Diagnostics) for detection of anti-

PT were positive, and anti-PT levels remained elevated during

each the following 2 years (means of 25.3 AEU during the first

year and 30.3 AEU during the second year; normal level, !12

AEU). Despite achievement of an international normalized ra-

tio of �3 during anticoagulation therapy, she nevertheless had

3 additional peripheral venous thromboses, all of which were

complicated by pulmonary emboli. Each thrombosis episode

was treated with unfractionated heparin and required hospital

admission. The level of anti-PT diminished after receipt of ap-

propriate therapy for HIV infection for 2 years; however, titers

of b2GP1 became positive 6 months later in 2004.

At the time of writing, the patient has remained healthy while

receiving the antiretroviral regimen specified above, warfarin

(international normalized ratio, 2.5–3), antimalarial treatment

(chloroquine phosphate, 200 mg daily), and prednisone (5 mg

daily). The hemoglobin level has remained stable, with an HIV

load of !50 copies/mL and a CD4+ cell count of 260 cells/mm3.

She is working full-time.

DISCUSSION

Thrombosis and HIV infection. Patients with HIV infection

have an increased risk of thrombosis, with an incidence as high

as 8% reported in one series [3]. The causes of thrombosis in

patients with HIV infection include opportunistic infection

(mainly that due to cytomegalovirus), related malignancies, re-

ceipt of drugs (e.g., protease inhibitors, abacavir, and megestrol

acetate), injection drug use, acquired hematological disorders

(protein S and protein C deficiency, protein C resistance with

factor V Leiden mutation, lupus anticoagulant positivity, and

aCL), and HIV infection itself. Additionally, there is a significant

correlation between thrombotic disease and a CD4+ cell count

of !200 cells/mm3 [4–7].

Antiphospholipid and HIV infection. Our patient clearly

had an episode of APS that met the definition originally in-

troduced by Harris et al. [8]. APS may be associated with either

lupus anticoagulant positivity or the presence of aCL and/or

antibodies against b2GP1 [9]. Our case is most unusual in that,

during the first years, the only autoantibodies to phospholipid

detected were those against prothrombin. Of interest was that

the initial antibody response was directed against prothrombin,

whereas later, after control of the HIV infection, the usual

finding associated with lupus (i.e., detection of b2GP1) was

then evident.

Recently, there has been much interest in the detection of

anti-PT as a further means of detecting antiphospholipid an-

tibody, which might be useful in patients who had previously

been found to be antiphospholipid antibody negative by means

of repeated testing with conventional methods. In 1995, Ar-

vieux et al. [10] first designed an ELISA for the detection of

anti-PT on g-irradiated plates. They found a good correlation

with lupus anticoagulant positivity, particularly in serum sam-

ples from autoimmune patients. In the following year, Puuru-

nen et al. [11] reported that 50% of patients with SLE and

thrombosis demonstrated anti-PT and that a strong correlation

existed between anti-PT and anti-b2GP1. Anti-PT were usual-

ly accompanied by positivity for antibodies against b2GP and

almost never seemed to occur alone. These results have sub-

sequently been confirmed by some investigators [12] but not

by others. For example, Swadzba et al. [13] found that IgG and

IgM anti-PT did not associate significantly with thrombosis in

patients with SLE or “lupus-like” disease. In recent reviews,

Galli and Barbui [14] and Galli [15] also could not confirm

any significant correlation between anti-PT and thrombosis in

patients with both SLE and primary APS. However, Salcido-

Ochoa et al. [16], in a recent study from Mexico involving

patients with SLE and primary APS, found a higher frequency

of anti-PT among patients with SLE and primary APS who had

thrombosis, but no patients demonstrated anti-PT as the sole

antiphospholipid antibody. Their conclusion was that the es-
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timation and measurement of the anti-PT response did not

provide additional clinical information.

Elevated levels of anti-PT have been reported in 2%–12% of

HIV-infected patients, 6%–45% of patients with leprosy, and only

4% of patients with syphilis, as well as !10% of hepatitis C virus–

positive serum specimens [17]. The occurrence of anti-PT and,

indeed, APS in HIV-infected patients has been well reviewed.

Loizou et al. [18] found a high prevalence of anti-PT in a selected

group of 100 HIV-infected patients from South Africa. However,

de Larranaga et al. [19] found a lower prevalence of anti-PT in

61 HIV-infected Argentine patients. The frequency of anti-PT,

therefore, may be associated with ethnicity.

Lupus anticoagulants were first described in 44% of patients

with AIDS and in 43% of asymptomatic HIV-infected individ-

uals (in whom they could be transient) by Bloom et al. [20]

in 1986. In 1997, Canoso et al. [21] reported aCL positivity in

association with human T cell lymphotropic virus type 3 in-

fection. In 1991, the association between aCL and HIV infection

in men who have sex with men was reported [22], and several

studies since then have confirmed these original findings. Coll

et al. [23] evaluated 84 HIV-infected patients in the same year

and found that 59.5% were IgG aCL positive. None of these

patients had any thromboembolic phenomena, and no signif-

icant differences with respect to sex, risk factors, and stage of

the disease were observed. Coll et al. [23] stated that aCL did

not appear to be a prognostic marker in HIV-infected subjects

but was rather indicative of a state of impaired humoral im-

munity. Falco et al. [24], in 1993, examined 39 HIV-positive

serum samples and 20 aCL- and SLE-positive serum samples

and found that, in the HIV-positive specimens, reduced aCL

binding capacity was evident if the cofactor (i.e., b2GPI) was

added. On the contrary, in SLE-positive serum samples, ad-

dition of the cofactor improved the binding capacity of aCL.

Falco and colleagues concluded that aCL in patients with HIV

infection appeared to have a different specificity than aCL found

in patients with SLE. In 1995, Weiss et al. [25] found aCL in

47% of HIV-positive individuals, and other authors have con-

firmed this association [26–28].

SLE and HIV infection. The presence of SLE and HIV

infection in the same individual is being increasingly reported

as the incidence of HIV increases dramatically, particularly in

Africa and Asia. SLE is not uncommon in the black population

in South Africa and is associated with significant morbidity and

mortality [29]. The coexistence of SLE and HIV infection in

the same individual has, in some cases, previously been as-

sociated with remissions or amelioration of SLE symptoms oc-

curring with advancing HIV infection during the pre-HAART

era, whereas in other cases, it has been associated with “flares”

in immune reconstitution, as was observed in patients during

receipt of effective HAART [30]. A recent article from South

Africa has drawn attention to the significant overlapping clinical

and serological features between SLE and HIV infection, and

the authors note that this overlap may lead to diagnostic dif-

ficulties and, indeed, to the institution of appropriate therapy

in the black population of South Africa [31]. Arthralgias and

frank arthritis, such as were seen in our patient, are only one

such feature which may be seen in both conditions. Nonerosive

symmetrical inflammatory arthritis occurs in both conditions,

and a differential diagnosis may be impossible clinically. Poly-

clonal B cell activation is, of course, seen with HIV infection

and is responsible for the wide range of autoantibodies observed

in persons with this condition. The range even includes anti-

bodies against double-stranded DNA, anti-Smith antibodies, as

well as antiphospholipid antibodies. Additionally, autoimmune

hemolytic anemia in association with positive results of the

Coombs test is increasingly being recognized in HIV-infected

patients [32]. Low complement levels are, however, not detected

in patients with HIV infection.

The pathogenesis of SLE is still unknown. Several factors,

however, have been observed, including a genetic predisposi-

tion, as well as environmental influences (including drugs and

infectious agents). Endogenous retrovirus infections in humans

are capable of integrating in key sites involved in immune reg-

ulation, generating an abnormal autoimmune response with

the subsequent generation of antiretroviral antibodies that are

cross-reactive with common nuclear antibodies [33]. For this

reason, it is not uncommon that patients with SLE without

previous exposure to retroviral infection may express antibodies

against retroviral proteins, including gag, env, nef, and the p24

capsids of HIV-1 and human T cell lymphotropic virus type

3. Deas et al. [34] found that one-third of patients with SLE

who had no previous exposure to HIV had a false-positive

results of ELISA and Western blot for detection of HIV. Fur-

thermore, some authors have suggested that these antibodies

directed against HIV proteins may protect SLE subjects from

exogenous infection [33].

Recently, Palacios et al. [30] described a 28-year-old white

woman who received simultaneous diagnoses of SLE and HIV

infection. This woman had malar rash, adenopathies, ascites,

and mesangial glomerulonephritis in the presence of antinu-

clear antibodies, hypocomplementemia, anti-DNA antibodies,

and positive serologic test results for HIV. Additionally, Palacios

and colleagues described, in detail, 29 previously documented

cases of the coexistence of these 2 disorders. They highlighted

the fact that only 18 of 30 diagnoses labeled as SLE fulfilled

the classification criteria of lupus. The remaining 12 patients

had clinical features induced by HIV that simulate lupus. We

are aware of only 5 new reports of patients with HIV infection

and SLE that have been published since 2002 [31, 35–37].

Although these 2 diseases traditionally tend to affect different
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population groups (homosexual transmission [in the case of

HIV infection] and females of childbearing age [in the case of

SLE]), with the increasing number of new cases in the hetero-

sexual population and the clinical similarities (malar rash, oral

ulcers, lymphadenopathies, fever, sicca symptoms, arthralgias,

arthritis, and pancytopenia), it is mandatory to rule out HIV

infection in black South African patients with SLE who seem

to be pursuing an unsatisfactory course. Currently, during the

HAART era, many questions are still unresolved in this field,

including the real effect of immunosuppressive treatment for

SLE on HIV infection and the effect of HIV treatment on SLE,

as well as the pathogenic effects of a chronic viral infection

during the course of SLE.
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El mimetismo molecular es uno de los mecanismos principales por el cual el síndrome
antifosfolipídico (SAF) experimental puede ser desencadenado tras la presencia de
patógenos. Al igual que en otras enfermedades autoinmunes, el concepto de mimetismo
molecular permanece como una hipótesis viable para resolver algunas preguntas y
enfoques, para descifrar y entender los mecanismos patogénicos implicados y para
diseñar nuevas estrategias terapéuticas. Estudios en modelos experimentales de SAF
y con péptidos sintéticos que comparten epítopes entre bacterias y virus con la mlécula
ß2GPI demuestran la existencia del mimetismo molecular entre los patógenos y los
autoantígenos en el SAF. Nosotros especulamos que un antígeno con mimetismo
molecular, similar en sólo un epítope, puede iniciar una respuesta inmunitaria mediante
reacción cruzada hacia el epítope, que posteriormente dará como resultado el
reconocimiento de numerosos epítopes de la ß2GPI en el huésped. El mimetismo
molecular podría ser uno de los mecanismos mediante los cuales se rompe la tolerancia
y se desencadenan respuestas autoinmunes, si bien la sola presencia de los virus o las
bacterias no necesariamente produce enfermedad. Un SAF “florido” sólo aparecerá
si existe una determinada predisposición genética.
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Introducción
Existe un consenso general en que las enfermedades auto-
inmunes tienen una etiología multifactorial y dependen
tanto de factores genéticos como de factores ambientales.
Los agentes bacterianos o los virus pueden inducir enfer-
medades autoinmunes por múltiples mecanismos (1-5).
Así, proteínas de ciertos agentes infecciosos pueden actuar
como activadores policlonales sobre un subtipo específico
de linfocitos. Ciertos virus pueden, de manera selectiva,
infectar o destruir a subtipos de linfocitos T y producir un
desequilibrio en la respuesta autoinmune. En otras circuns-
tancias, los agentes infecciosos pueden activar citocinas
dependientes de la respuesta Th1, llevando a un aumento
en la expresión de moléculas como las glicoproteínas del
complejo mayor de histocompatibilidad (CMH), como
también a una activación de moléculas co-estimuladoras.
Se ha observado, asimismo, que ciertos agentes microbia-
nos pueden codificar superantígenos que, de manera se-
lectiva, activan subtipos de linfocitos T. Ciertos microorga-
nismos, a su vez, son capaces de activar la liberación de
citocinas y quimocinas, que actúan como factores de cre-
cimiento, diferenciación y quimiotácticos para diferentes
poblaciones Th, regulando la expresión de moléculas del
CMH de clase I y clase II (1-5).

El sistema de inmunidad normal tolera a una serie de
moléculas de las cuales está conformado el organismo. Sin
embargo, entre los principales antígenos reconocidos en
las infecciones bacterianas, víricas y parasitarias existen
proteínas, con una secuencia o una conformación similar
a las moléculas del huésped. A esta respuesta anormal a
dichos antígenos se le conoce como mimetismo molecular.
La similitud antigénica a las secuencias de cadenas de
aminoácidos o a la conformación estructural entre los antí-
genos de los agentes infecciosos y los tejidos del huésped
puede activar una respuesta contra las regiones específi-
cas que se comparten. Como resultado, se pierde la autoto-
lerancia a los antígenos propios y comienza una respuesta
inmunológica patógeno-específica que genera una reac-
ción cruzada contra las estructuras del huésped, causan-
do daño tisular y enfermedad. El papel del mimetismo
molecular en la patogenia de las enfermedades auto-
inmunes se ha demostrado recientemente en modelos ani-
males, como la encefalomielitis alérgica, la miocarditis
experimental y la uveitis-queratitis experimental auto-
inmune (5-10). Recientemente, dos grupos de investiga-
dores encontraron mimetismo molecular entre patógenos
comunes y la • •2-glicoproteína-I (• •2GPI), la cual es una
de las principales moléculas implicadas en la patogenia
del síndrome antifosfolipídico (SAF) (11-14).

Síndrome Antifosfolipídico (SAF)
El síndrome antifosfolipídico se caracteriza por la presen-
cia de anticuerpos antifosfolipídicos (AAF), como los
anticuerpos anticardiolipina (AAC), que se unen a molé-
culas de fosfolípidos principalmente a través de la ß2GPI, y
el anticoagulante lúpico (AL), que están relacionados con
el desarrollo de fenómenos tromboembólicos, pérdidas

fetales recurrentes, trombocitopenia y alteraciones neu-
rológicas y cardiacas, entre otras manifestaciones clínicas
(15-21).

La molécula humana de la • •2GPI es una glicoproteína
de membrana de adhesión, de 326 aminoácidos, presente
en el plasma sanguíneo a concentraciones entre 150 a 300
ug/ml (22,23). La • •2GPI exhibe varias propiedades in vitro
que la definen como un anticoagulante (p.ej. inhibición
de la actividad de la protrombinasa, agregación plaqueta-
ria inducida por ADP y producción de factor IX plaque-
tario) (24,25). Participa además en la depuración de cuer-
pos apoptóticos de la circulación (26). Se ha encontrado
que tiene propiedades inmunogénicas in vivo. La inmuni-
zación de ratones BALB/c, PL/J o conejos de Nueva Ze-
landa blancos con • •2GPI genera anticuerpos anti-• •2 GPI
(27-30). Los ratones inmunizados con • •2GPI desarrollan
títulos elevados de AAC, asociados con un alto porcenta-
je de reabsorciones fetales (el equivalente a pérdidas fetales
en el SAF humano), trombocitopenia y prolongación del
tiempo parcial de tromboplastina activado (TTPA), lo cual
indica la presencia de AL (29). Se ha observado además
una aceleración de las manifestaciones del SAF en rato-
nes MRL/lpr (un modelo murino de SAF con base gené-
tica) inmunizados con • •2GPI (31). Asimismo, se ha pre-
venido la aparición de SAF en ratones alimentados por
vía oral con • •2GPI en los cuales se indujo tolerancia (32).

Los anticuerpos anti- • •2GPI ejercen un efecto pato-
génico directo al interferir con las reacciones homeostáticas
que ocurren en la superficie de los monocitos, las plaquetas
y las células endoteliales vasculares (33-35). Se ha encon-
trado que la activación de los monocitos por los anticuepos
anti-• •2GPI genera la liberación del factor tisular (34-35)
y la activación de las células endoteliales, las cuales indu-
cen la expresión de moléculas de adhesión, como la E-
selectina, el ICAM-I, el VCAM-I y el NFkB (37-39). La
transferencia pasiva a ratones previamente no inmunizados
de estos anticuerpos o de anticuerpos contra • •2GPI por
péptidos sintéticos homólogos a bacterias comunes da co-
mo resultado la inducción de un modelo experimental de
SAF (38,42,43). El intercambio entre las cadenas ligeras
y pesadas de los anticuerpos patogénicos anti- • •2GPI y la
cadena sencilla Fv de los anticuerpos no patogénicos ha
mostrado que el segmento patogénico de la molécula de
anti- ß2GPI se encuentra localizado en el CDR3 de la
cadena pesada de la inmunoglobulina (44). Nuestro gru-
po (38) y otros grupos de investigadores (45-53) han des-
crito que los epítopes diana para la unión de los anti- • •2GPI
a la molécula • •2GPI están diseminados en diferentes lu-
gares a lo largo de los 5 dominios de la molécula. Varios
pacientes con SAF presentan un panel ampliamente dife-
renciado contra anticuerpos anti-• •2GPI dirigidos contra
los diferentes epítopes (38,54).

Origen de los anticuerpos anti-• •2GPI
en el plasma
La molécula • •2GPI y la cardiolipina son moléculas ubi-
cuas. Se han propuesto varias vías para explicar la genera-
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ción de anticuerpos patógenos contra ellas. Se ha sugeri-
do que el epítope críptico de la • •2GPI está expuesto a la
unión de superficies oxidadas (55). Otros han propuesto
que los epítopes son reconocidos por muchos AAF que
están adheridos a fosfolípidos oxidados y asociados a pro-
teínas, como la molécula de la • •2GPI (56). La forma oxi-
dada de la • •2GPI lleva un cambio conformacional y pre-
senta nuevos epítopes, los cuales inducen anticuerpos anti-
• •2GPI (56,57). La presentación de las moléculas de • •2GPI
a las células apoptóticas mediante la unión a la fosfa-
tidilserina puede inducir linfocitos B con receptores Ig para
células apoptóticas y DNA, los cuales son seleccionados
positivamente y pueden generar AAF en condiciones apro-
piadas (58,61). Durante los últimos años, varias bacterias
y virus ubicuos han sido analizados para ver su capacidad
de generar SAF experimental (11,14).

Infección y anticuerpos
antifosfolipídicos

Muchas infecciones pueden acompañarse por la ele-
vación de AAF y en algunas de ellas dicha elevación se
acompaña de manifestaciones clínicas del SAF. Varias re-
visiones de este importante tema han sido realizadas en
profundidad recientemente (62-65). Las infecciones cu-
táneas (18%), la infección por el virus de la inmunodefi-
ciencia humana (VIH) (17%), las neumonías (14%), las
infecciones por virus de la hepatitis C (VHC) (13%) y las
infecciones urinarias (10%) constituyen las infecciones más
comúnmente encontradas como factores desencadenantes
en una reciente revisión (66). En 9 casos, más de un agente
u órgano fueron identificados como fuentes de la infec-
ción. Otras infecciones menos frecuentes asociadas fue-
ron las producidas por micoplasma (3 casos), tuberculosis
pulmonar (2 casos), malaria (2 casos), P. carinii y lepto-
spirosis (1 caso cada una). No solamente se producen AAC
de isotipo IgM sino también se han encontrado elevacio-
nes de IgG en algunos sueros.

SAF catastrófico e infecciones
Este subtipo de SAF, inusual y potencialmente letal, fue
por primera vez descrito en 1992 (67). Desde entonces,
más de 150 pacientes (68,69) han sido ampliamente ana-

lizados y documentados en publicaciones importantes, aun-
que actualmente más de 200 casos individuales han sido
descritos (70) y su fisiopatología ha sido revisada en deta-
lle (71). Los factores desencadenantes son cada vez más
reconocidos y han sido descritos en el 51% de los casos
del análisis más reciente (70). Entre estos se incluyen la
cirugía (mayor o menor), la suspensión de la anti-
coagulación, diversos carcinomas y el más importante y
común de ellos, las infecciones, las cuales han sido identi-
ficadas en el 24% de los pacientes. Diversas infecciones
precediendo la aparición del SAF catastrófico (SAFC)
fueron descritas en 8 pacientes por Rojas-Rodríguez y cols
(72) mientras que Undas y cols (73) describieron 3 episo-
dios de SAFC (uno de ellos con SAFC “recurrente”) que
fueron precedidos por una infección. La revisión más re-
ciente de infecciones y AAF (65) mostró que 40 de los
100 pacientes (40%) se manifestaron como SAFC, el cual
parece ser tan frecuente como el SAF “clásico” cuando el
desencadenante es una infección. Todo esto teniendo en
cuenta el escaso número de casos descritos hasta la fecha
de SAFC, en comparación con los miles de casos descri-
tos de SAF “clásico”. Estas infecciones incluyen las del
aparato respiratorio (10%), piel (4%), tracto urinario (4%),
tubo digestivo (2%), sepsis (1%) y otras (3%). En el últi-
mo grupo, se encontró un paciente que desarrolló SAFC
después de una infección por fiebre tifoidea (74). Otro
caso similar de oclusión de grandes vasos tras una fiebre
tifoidea ha sido recientemente publicado (75), pero, aun-
que este paciente fue catalogado como un SAFC, no hubo
evidencia de trombosis de pequeños vasos, lo cual es funda-
mental para el diagnóstico de SAFC, de acuerdo a las guías
recientemente publicadas (76). Se han descrito ocasio-
nalmente casos de SAFC tras diversas otras infecciones,
como son dos casos de malaria (77), un caso de fiebre
dengue en Brasil (78) y un caso tras la vacunación contra
la encefalitis japonesa B en un paciente israelí (79). Tam-
bién se ha descrito la resolución del SAFC tras la amputa-
ción de una extremidad gangrenosa en dos pacientes (80).
El “mimetismo molecular” se ha propuesto como uno de
los principales mecanismos para el desarrollo del SAFC
después de una infección (81) aunque también participan
otros mecanismos.

TABLA 1. Manifestacions del SAF asociadas con infecciones víricas.

Agente infeccioso AAC • •2GPI Manifestaciones del SAF

Hepatitis C IgG + Trombosis, infarto cerebral
VEB IgG, IgM + *EP, trombosis,
Varicela IgG, IgM - EP, trombosis
Parvovirus B19 IgG + Trombosis
CMV IgG, IgM + Trombosis
HTLV-1 IgA - **ND
VIH IgG, IgM, IgA + Ulceras en piernas, EP, ***EV,  Trombosis

arterial y venosa, vasculitis, livedo
reticularis

Adenovirus IgG + Trombocitopenia

* EP-embolismo pulmonar   ** ND- no detectado  *** EV – Embolismo venoso
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Etiología infecciosa de los anticuerpos
anti-• •2GPI

Mimetismo molecular entre patógenos
comunes y epítopes de la • •2GPI como
posible causa de la aparción de anticuerpos
anti-• •2GPI

La hipótesis del mimetismo molecular entre el agente
patógeno y la molécula de • •2GPI como causa del SAF se
basa en: a) la correlación entre el desarrollo de manifesta-
ciones del SAF y el antecendente de episodios infecciosos
en humanos; b) la fuerte similitud entre péptidos de la
• •2GPI (epítopes diana para anticuerpos anti-• •2GPI) y pro-
teínas de diferentes patógenos comunes (Tabla 3).

Nuestro grupo ha identificado varios péptidos sintéti-
cos como epítopes diana para los anticuerpos anti-• •2GPI
mediante la utilización de anticuerpos monoclonales hu-
manos anti-• •2GPI obtenidos de pacientes con SAF. Estos
péptidos de la • •2GPI fueron localizados en el dominio I-II
(mimotope), dominio III y dominio IV (secuencias linea-
les) (Figura 1). Los tres péptidos sintéticos inhiben la ac-
tivación de las células endoteliales in-vitro y la inducción
de SAF experimental en ratones previamente no inmu-
nizados y neutralizan los anticuerpos anti-• •2GPI patógenos
(38). La prevalencia de los anticuerpos anti péptido A-C
circulantes en el suero de 295 pacientes varía entre 18%
hasta 47,5% (54). Empleando la base de datos de las pro-
teínas, nuestro grupo encontró similitudes entre nuestros
péptidos y los de otras bacterias y virus comunes, levadu-
ras y toxina tetánica (Tabla 3). Con el fin de comprobar
la participación del mimetismo molecular entre el patóge-
no y la molécula de • •2GPI como causa del SAF experi-
mental, vacunamos a ratones previamente no expuestos
con agentes microbianos patógenos, los cuales compar-
tían homología estructural con el hexapéptido TLRVYK.
Se encontraron anticuerpos IgG murinos especificos anti-
TLRVYK utilizando el péptido TLRVYK purificado de un
ratón inmunizado y posteriormente infundidos e.v. a ra-
tones previamente no inmunizados en el día 0 del emba-
razo. Después de la inmunización, se observaron diferen-
tes niveles de anticuerpos anti-• •2GPI y los más elevados
fueron encontrados en aquellos ratones inmunizados con
Haemophilus influenzae, Neisseria gonorrhoeae o toxoide
tetánico. Los ratones infundidos con estos anticuerpos anti-
ß2GPI tuvieron tasas similares de trombocitopenia, TPTA
prolongado y pérdidas fetales que el grupo control de ra-
tones inmunizados con anticuerpos anti-• •2GPI monoclo-
nales (11). Más aún, nuestro estudio estableció un meca-
nismo de mimetismo molecular en SAF experimental
demostrando que la estructura • •2GPI homóloga a la bac-
teriana es capaz de generar anticuerpos anti- • •2GPI
patógenos junto con manifestaciones de SAF (11).

De manera paralela, Gharavi y cols (82,83) indujeron
anticuerpos anti-• •2GPI circulantes en ratones previamente
no inmunizados mediante la vacunación con péptidos sin-
téticos conjugados para BSA, los cuales comparten algu-
nas similitudes con la proteína fijadora para DNA tipo 2
del adenovirus humano 72kd, con el CMV, con el
HCMVA y con el Bacillus subtilis.

Nosotros creemos que las partículas patógenas son di-
geridas y presentadas a los macrófagos, a las células den-
dríticas o a los linfocitos B. Estas partículas patógenas son
presentadas a los linfocitos T, lo cual, junto con una apro-
piada presentación del HLA y una activación en la ex-
presión de la cascada de citocinas Th1/Th2, lleva a la ge-
neración de células plasmáticas que secretan anticuerpos
anti-• •2GPI dirigidos contra partículas patógenas, que
comparten estructuras homólogas (mimetismo molecular)
con la molécula • •2GPI (Figura 3). El hecho de que un
individuo desarrolle un SAF dependerá principalmente
de su predisposición genética.

TABLA 2.  Prevalencia de AAC en diversas infecciones.

Infección Prevalencia Isotipo
 AAC (%)

Tifus 20 -
Lepra 33-67 IgG, IgM, IgA
Tuberculosis 27-53 IgG, IgM
Endocarditis bacteriana 5-44 IgG, IgM
Helicobacter pylori *ND IgG, IgM
Mycoplasma pneumonia 20-53 IgG, IgM, IgA
S. aureus 43 IgG, IgM, IgA
Streptoccocus 80 IgG, IgM, IgA
Streptoccocus pyogenus 0-80 IgG, IgM
Salmonella 60 IgG, IgM, IgA
E. Coli 67 IgG, IgM, IgA
Ornitosis 33 IgG, IgM, IgA
Coxiella butneti 42-84 IgG, IgM
Leptospirosis 50 IgG
Borrelia burgdorferi 14-41 IgG, IgM
Saccharomyces cervevisiae ND IgG
Malaria 30 IgG, IgM
Kala-azar ND IgG

FIGURA 1.
Localización de los péptidos de la • •2GPI.
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TABLA 3.  AAF detectados en diversas infecciones y homologías peptídicas con la • •2GPI.

Infecciones aso- *TLRVYK LKTPRV KDKATF GDKVSFF GRTCPKPDDLP
ciadas con AAF  (38)  (38)  (38)  (49) (53)

VíricasVíricasVíricasVíricasVíricas
CMV + + +
VEB + +
VIH + **+ +
Hepatitis C +
Parvovirus B19 +
Adenovirus + +
Varicela +
Vacuna + +
Parotiditis +
Rubeola +
HTLV-1 +
herpesvirus - +

BacterianasBacterianasBacterianasBacterianasBacterianas
Lepra +
Tuberculosis + + +
M pneumoniae,  M penetrans +
Salmonella + + typhi
Staphylococci + + + +
Streptococci + +pyogenes +pyogenes +
Chlamydia - + +
Trypanosome brucei rhodesiense - +
Coxiella burnetii + + +
Porphyromonas gingivalis - +
Helicobacter pylori + + + +3
Haemophilus influenzae - + +
Neisseria gonorrhoeae - +
Neisseria meningitidis - +
Shigela dysenteriae - +
Pseudomonas aeroginosa - +
Yersinia pseudotuberculosis - +
Klebsiella pneumoniae + +
Campylobacter jejuni - + +
E.Coli - + + +
Brucella melitenensis - +

SpirSpirSpirSpirSpiroquetasoquetasoquetasoquetasoquetas
Treponema
Palidum (Sífilis)
Leptospira +
Borrelia + + +
Burgdorferi

ParásitosParásitosParásitosParásitosParásitos
Kala azar +
Schistosoma mansoni - +
Toxoplasmosis +

HongosHongosHongosHongosHongos
Saccharomyces cervevisiae (Crohn) + + + +
Candida albicans - +
Streptomyces lividans - +
mycoplasma + + +pneumonia

pulmonis capricolum
genitalium genitalium

pulmonis
*   Homologías entre los péptidos de la • •2GPI y diferentes agents patógenos detectadas mediante la base de datos suiza (actualizada en abril de 2003).
** Dos estructuras compartidas.
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Lecciones obtenidas de la base de datos
suiza sobre las correlaciones entre varios
patógenos comunes, la estructura de la
• •2GPI y los péptidos relacionados con la
• •2GPI

La Tabla 3 resume las similitudes lineales entre diver-
sos péptidos de la molécula • •2GPI y patógenos comunes,
reconocidas utilizando la base de datos proteica suiza.
Previamente, nosotros hemos demostrado mimetismo
molecular entre patógenos comunes y péptidos relaciona-
dos con la • •2GPI, en los cuales se encontraron similitu-
des biológicas funcionales en 2 de los 7 complejos • •2GPI/
patógenos y los anticuerpos para estos epítopes comparti-
dos que inducían SAF experimental. Por esto, a) debe
considerarse como limitación la probabilidad de un em-
parejamiento incorrecto; b) debe tenerse en cuenta la pro-
babilidad de que muchas estructuras conformacionales son
compartidas entre la molécula • •2GPI y patógenos comu-
nes (posteriormente se dará un ejemplo para el virus de la
vacuna, el cual comparte similitudes con estructuras ter-
ciarias con la molécula • •2GPI, pero no comparte similitu-
des con la secuencia de aminoácidos) (Figura 2).

Helicobacter pylori, anticuerpos anti-• •2GPI y SAF
El Helicobacter pylori (H. Pylori) es uno de los patógenos

bacterianos más comunes en el humano, que coloniza la
mucosa gástrica y donde parece que persiste a lo largo de
toda la vida del paciente, a menos que sea tratado. La
colonización induce inflamación gástrica crónica, lo cual
puede progresar a una variedad de enfermedades que van
desde una gastritis superficial y una úlcera péptica a un

FIGURA 2.
Diagrama del alineamiento entre la
• •2GPI (a), el virus de la vacuna (b)
y ambas moléculas (c).

cáncer gástrico o a un linfoma de mucosa. Se ha propues-
to que las características específicas de cada cepa son las
responsables de la capacidad de cada organismo para cau-
sar diferentes enfermedades, o incluso para influir de ma-
nera positiva en la capacidad para la cepa de infectar el
huésped de manera crónica a lo largo de la vida (84). Re-
cientemente se describió la desaparición de los AAF tras
la erradicación del H. pylori (85).

La diferente información acumulada demuestra que el
H. pylori tiene diversos efectos clínicos: a) La infección
por el H. pylori puede afectar el crecimiento fetal intrau-
terino, aumentando el riesgo de desarrollar trastornos
reproductivos (87); b) los ratones infectados por H. pylori
tienen un nivel elevado de embolización de plaquetas tras
un daño en las arteriolas (88); c) la infección por el H.
pylori se ha sugerido como un factor de riesgo para la isque-
mia cerebral (89) y como factor de riesgo para enferme-
dad coronaria (90). En todos estos casos, la correlación
entre anticuerpos anti-• •2GPI o péptidos relacionados con
la • •2GPI deberían ser analizados. El cribado en 50 pacien-
tes con infección por H. pylori para la presencia de anti-
cuerpos anti-• •2GPI mostró una prevalencia del 33,3%
(91).

Basados en el gran número de genes relacionados con
la secuencia que codifica proteínas de membrana y la pre-
sencia de trayectos homopoliméricos y de repetición de
dinucleótidos en las secuencias codificadas, el H. Pylori,
como otros patógenos de la mucosa, presentan mecanis-
mos para la variación antigénica y la evolución adaptativa.
Asimismo, el H. pylori tiene pocas redes de regulación y
un limitado repertorio metabólico. Su supervivencia, en
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fue realizada en 1987 con el suero como bloqueador, pro-
bablemente la reacción es dependiente de • •2GPI.

Los péptidos TLRVYK y LKTPRV relacionados con
la • •2GPI comparten similitudes con la Borrelia burgdorferi,
la glicerol cinasa-Q51257 y la proteína glutamato-metil-
esterasa-051376.

Saccharomyces cerevisiae, anti-• •2GPI y SAF
Los anticuerpos circulantes anti-Saccharomyces cere-

visiae IgA e IgG (ASCA) son unos de los marcadores prin-
cipales de la enfermedad de Crohn (98). Dentro de las
respuestas serológicas que se encuentran en esta enfer-
medad están los anticuerpos anti Saccharomyces cerevisiae,
anti-micobacterias, anti-bacteroides, anti-listeria y anti-
E. coli. Muchos de estos microorganismos participan en la
patogenia de la enfermedad de Crohn. La oligomanosa, la
paratuberculosis p35 y los antígenos p36 son epítopes del
Saccharomyces cerevisiae demostrados hasta en un 60 a
un 70% de los pacientes con enferemedad de Crohn. Los
pacientes con enfermedad inflamatoria intestinal tienen
niveles circulantes elevados de AAC y anti-• •2GPI (99-
101) y, aunque se han descrito casos de trombosis asocia-
dos a la elevación de anti-• •2GPI en la enfermedad de
Crohn (99-101), su papel patogénico aún no está clara-
mente establecido.

La asociación con los ASCA ha sido descrita también
en otra enfermedad autoinmune, como la enfermedad de
Behçet, aunque sin ninguna relevancia clínica (102). La
trombosis, habitualmente venosa, ocurre entre un 10 a
un 25% de los pacientes con enfermedad de Behçet, aun-
que su patogenia aún se desconoce (101). Se han descrito
asociaciones entre el SAF y la enfermedad de Behçet, in-
cluyendo un caso de trombosis total de la vena cava (105).
Famularo y cols. (106) describieron un caso de un pacien-
te con una recaída potencialmente letal de una enferme-
dad de Behçet asociada a un SAFC. El paciente experi-
mentó en un período corto de tiempo un infarto agudo de
miocardio recurrente, múltiples trombosis venosas, uveítis
y eritema nudoso. La investigación de factores trombo-
fílicos mostró positividad para AL, cumpliendo así crite-
rios para SAF (106). La reactividad cruzada funcional entre
los ASCA, los anti-• •2GPI y los péptidos relacionados con
anti-• •2GPI debe ser analizada en un futuro.

Finalmente, utilizando la base de datos de proteínas sui-
za, se han encontrado varias similitudes entre los péptidos
relacionados con la • •2GPI y el Saccharomyces cerevisiae (Ta-
bla 3).

Actividad dual de los anticuerpos anti-
• •2GPI frente a las infecciones
Un amplio rango de interacciones proteína-proteína es-
pecíficas en la superficie celular y en el suero son media-
das por unos dominios proteicos versátiles funcionalmente
con 60 residuos de aminoácidos, llamados proteínas de
control del complemento (PCC), los cuales se caracteri-
zan por poseer una única secuencia consensuada. Entre
los ligandos, podemos encontrar la molécula de • •2GPI, la

condiciones ácidas, depende en parte de su capacidad de
establecer un potencial interno de membrana a un pH
bajo (92). Utilizando la base de datos proteica suiza, nues-
tro grupo fue capaz de detectar similitudes (mis 1-2) entre
los epítopes diana de los péptidos de • •2GPI y estructuras
de H. pylori (Tabla 3), como, por ejemplo, la proteína
Q9zmk9, una proteína de reparación del DNA homóloga
al radA, que juega un papel en la reparación endógena al
daño por alquilación, la proteína de división celular ftsA-
Q9zmk3, que está involucrada en el crecimiento filamen-
toso anómalo (por similitud), el antígeno inmunodo-
minante asociado con la citotoxicidad –P55980, que es
necesario para la transcripción, el plegamiento, la expor-
tación y la función de citotoxinas, la proteína 2 asociada
al gancho flagelar (HAP2) –P96786, un factor esencial
en la estructura y movilidad flagelar, la Q9zmz4 y la sub-
unidad alfa ureasa P14916 (urea amino hidrolasa).

Streptococcus pyogenes, anti-• •2GPI y SAF
La fiebre reumática (FR) y la posterior enfermedad

cardiaca reumática son enfermedades del tejido conjuntivo
relativamente comunes causadas por el Streptoccocus pyoge-
nes. Se ha descrito el mimetismo molecular, principalmente
entre la proteína M y las propias estructuras, como el prin-
cipal mecanismo para el desarrollo de FR aguda después
de una faringitis estreptocócica. La proteína M y otros
antígenos aún no muy bien definidos de la célula bacteriana
han sido relacionados con una reacción cruzada con pro-
teínas humanas que tienen estructuras enrolladas, como
la miosina, la tropomiosina y las proteínas valvulares. Ade-
más de la aparente reacción cruzada entre los anticuerpos
anti-steptoccocus, la inmunología de la FR es complicada
por los anticuerpos cardiacos bajo la forma de inmuno-
globulinas que se unen al miocardio y endocardio, como
también por otros anticuerpos circulantes en el suero que
se une contra estructuras cardiacas. En la FR se ha decrito
una amplia variedad de respuestas por anticuerpos. Dicha
respuesta puede estar relacionada con la hiperactivación
de los linfocitos B o con las reacciones cruzadas depen-
dientes de antígenos (93-95).

La FR y el SAF comparten ciertas similitudes clínicas
como son el compromiso del sistema nervioso central y
del corazón. Nosotros creemos que puede ser consecuen-
cia de una reacción cruzada entre la proteína M y la • •2GPI.
Los péptidos TLRVYK y LKTPRV relacionados con la
• •2GPI comparten similitudes con la proteína M del Strepto-
coccus pyogenes. El péptido TLRVYK relacionado con la
• •2GPI inhibe la unión de los anticuerpos anti proteína M
de los pacientes con FR en un 37%. Los anticuerpos anti-
• •2GPI pueden ser inhibidos por la proteina M que se une
a la • •2GPI en un 23%.

Borrelia burgdorferi, anti-• •2GPI y SAF
La espiroqueta Borrelia burgdorferi es la causante de la

enfermedad de Lyme. Un subgrupo de pacientes (50%)
con neuroborreliosis muestran reactividad IgG para car-
diolipina en fase sólida ELISA (96,97). Ya que la prueba
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heparina, el virus del Epstein Barr (VEB), el virus del sa-
rampión, el enterovirus 70, el ecovirus y proteínas bacte-
rianas como la proteína M del grupo del Staphilococcus
pyogenes y la molécula de adhesión de E. coli. Los módulos
PCC han sido identificados hasta ahora en 50 proteínas
plasmáticas diferentes de mamíferos, en la superficie de
muchos tipos celulares, en la matriz acrosomal del esper-
matozoide, la retina, el cerebro y otras (107).

Utilizando la base de datos proteica suiza, encontra-
mos un alineamiento fuertemente significativo entre la
molécula de • •2GPI y varias secuencias relevantes o molé-
culas de control de patógenos. Aquí presentamos algunos
ejemplos y discutimos la relevancia funcional de los anti-
cuerpos anti-• •2GPI como autoanticuerpos naturales o
como anticuerpos patógenos.

Virus de la vacuna
El virus de la vacuna y la gammaglobulina anti-vacuna
son utilizados para la vacunación contra la viruela. Aun-
que esta enfermedad actualmente está erradicada en la
mayoría de países, algunas muertes atribuidas a la vacu-
nación contra la viruela fueron debidas a la transmisión
del virus de la vacuna (108). Los dominios 3-4 de la molé-
cula b2GPI comparten estructuras terciarias similares a la
PCC del virus de la vacuna (VCP) (Q89859) (Figura 3).
Esta proteína de 253 residuos es un regulador de la acti-
vación del complemento y su papel es defender al virus
contra el ataque del sistema de complemento del hués-

ped. La • •2GPI compite junto a esta proteína de residuo
VCP por su receptor de reconocimiento, facilitando la
activación del complemento como respuesta al virus. Los
anticuerpos anti-• •2GPI pueden actuar sobre los VCP me-
diante la neutralización del virus inhabilitando la activa-
ción del complemento.

Interrelación entre el VEB, la • •2GPI y
los anticuerpos anti-• •2GPI
El CR2 es el receptor para el C3d, el fragmento de 33kd
del tercer componente del complemento. El CR2 es tam-
bién el receptor del VEB (EBV/C3d, CD 21). EL CR2 se
une a sus dos ligandos extracelulares, el C3d y la glico-
proteína de la cápside del VEB gp350/220 a través de 2
sitios diferentes de unión. El CR2 permite al C3d y al
VEB inducir proliferación (109). Teóricamente, se pue-
den prever diferentes escenarios con respecto a las interre-
laciones VEB-• •2GPI y los anticuerpos anti-• •2GPI: Los
anticuerpos anti-• •2GPI pueden generarse por un meca-
nismo de mimetismo molecular como está descrito en la
Figura 2. Estos anticuerpos pueden neutralizar el VEB o
el CR2 si reconocen un epítope compartido y así prevenir
la mononucleosis infecciosa. Asimismo, pueden aumen-
tar la gravedad de la enfermedad si los anticuerpos anti-
• •2GPI reconocen diferentes epítopes en el VEB y en el
CR2. La presencia de los anticuerpos anti-• •2GPI circu-
lante ha sido descrita en pacientes con mononucleosis
infecciosa sin correlación con la actividad de la enferme-

FIGURA 3.
Mimetismo molecular entre
la • •2GPI y bacterias y virus
comunes.
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dad (110). Sin embargo, un amplio rango de poblaciones
han sido expuestas al VEB sin tener anticuerpos anti-
• •2GPI ni mononucleosis infecciosa.

Compromiso de los anticuerpos anti-
• •2GPI en el control de la activación del
complemento
Como se discutió previamente, la exposición a un patóge-
no puede inducir la generación de anticuerpos anti-b2GPI
patogénicos contra los epítopes compartidos entre el pa-
tógeno relevante y la molécula • •2GPI. Teniendo un alto
alineamiento entre la • •2GPI y algunas PCC, los anti-
cuerpos anti-• •2GPI pueden interferir con la activación
del complemento. Uno de los mecanismos propuestos para
el SAFC es el aumento de la activación del complemento
(114,115). Además, muchos estudios han mostrado que
la activación no controlada del complemento en la
placenta lleva a la muerte fetal in utero. La inhibición in-
vivo de la cascada del complemento previene las pérdidas
fetales inducidas por anticuerpos anti-• •2GPI, utilizando
el inhibidor C3 de la convertasa CR-1 relacionada con el
gen/proteína (Crry)-Ig (116). Teóricamente, la • •2GPI pue-
de tener mimetismo con el CR1; así, los anticuerpos anti-
• •2GPI pueden proteger al inhibidor del complemento y
aumentar la activación de éste.

Anticuerpos anti-• •2GPI y el cofactor de
la proteína de membrana CD46
Un fuerte alineamiento entre la • •2GPI y una estructura
terciaria del cofactor de la proteína de membrana (CPM)
CD 46 (5e-18) fue detectado en la base de datos. El CPM
fue previamente identificado como la célula receptora del
huésped para las cepas del virus del sarampión del labora-
torio Edmonston. La CD46 es una molécula ubicua, miem-
bro de la familia de las proteínas protectoras reguladoras
de la activación del complemento e interfiere con la for-
mación del complejo de ataque del complemento en la
membrana de las células normales y previene la lisis de las
células no reguladas del huésped (117). Por esto, la CD46
juega un papel importante en la protección del tejido no
infectado contra el daño mediado por el complemento. Es
un tipo de glucoproteína de membraba con diferentes
isoformas de 57-67 masas moleculares. Así, los anticuerpos
anti-• •2GPI neutralizarán esta proteína y permitirán el au-
mento en la activación del complemento y la patogenia
de la enfermedad. Asimismo, la CD46 se une por medio
de una interacción hidrofóbica con la proteína H del sa-
rampión. Mediante un posible mimetismo molecular con
la molécula CD46, la • •2GPI podría fijar la proteína H del
sarampión y proteger la célula normal.

Relación con la inmunidad innata
Los receptores “toll-like” (TLR) son responsables de la res-
puesta protectora inmediata contra patógenos (inmuni-
dad innata) e instruyen la respuesta inmune adquirida
(118). Recientemente, se ha postulado la existencia de
un punto de unión entre los sistemas de inmunidad inna-
ta y adquirida en el desarrollo de enfermedades auto-
inmunes sistémicas como el lupus eritematoso sistémico
(119-121). Los linfocitos B desarrollan un papel esencial
en la respuesta inmune adquirida y en la innata. Se han
encontrado complejos de cromatina-IgG para activar los
linfocitos B mediante un convenio dual de IgM con los
TLR (122), lo cual es conocido para detectar el DNA
CpG bacteriano (123). Estudios recientes han revelado
estructuras moleculares comunes de los microorganismos,
como los lipopolisacáridos (LPS), que son reconocidas por
los TLR. Los linfocitos B tienen dos TLR que median la
señalización por LPS: TLR4 y PR105 (CD180). La impor-
tancia de los TLR en el estado de procoagulación de las
células endoteliales en el SAF fue propuesto recientemente
por Meroni y cols (124), los cuales demostraron el papel
de la vía de señales de traducción del MyD88 en la acti-
vación de las células endoteliales por los anticuerpos anti-
• •2GPI. Los anticuerpos reaccionaron con la ß2GPI en aso-
ciación con la familia del receptor de TLR/IL-1 en la
superficie de las células endoteliales (124).

Consideraciones terapéuticas
Como ha sido resumido anteriormente, existe suficiente

evidencia científica que indica una etiología infecciosa del
SAF. Esto genera la importante pregunta de si se debe
iniciar una terapia antibiótica, como tratamiento preven-
tivo o terapéutico, especialmente en el SAFC. Se requie-
re más información para resolver este enigma. Ello depen-
derá de si el mecanismo de la enfermedad es puntual
(125,126) o es una estimulación continua al sistema in-
munológico. El estudio que mostró que el SAF fue con-
trolado mediante la erradicación del H. pylori con terapia
antibiótica (85) remarca el impacto de la presencia conti-
nua de una bacteria en la inducción de la enfermedad. En
otro estudio que empleó un modelo experimental de SAF,
el tratamiento con ciprofloxacino mejoró el cuadro clíni-
co por inducción de IL-3 y expresión de GM-CSF (127).
Estos trabajos apoyarían el uso del tratamiento antibióti-
co en la terapia de los pacientes con SAF. La utilización
de inmunoglobulinas endovenosas (Ig ev) para los casos
graves de SAF, como el SAFC, debería ser recomendada,
teniendo en cuenta el mecanismo anti-idiotipo de la Ig ev
(128-130), como también los amplios efectos antibacte-
rianos y antivirales (131,132).
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Background: The acute respiratory distress syndrome (ARDS) is a non-cardiogenic form of pulmonary
oedema characterised by severe hypoxaemia refractory to oxygen therapy, with diffuse pulmonary
infiltrates on chest radiographs. It can be precipitated by various serious medical and surgical conditions,
including systemic autoimmune diseases. The ‘‘catastrophic’’ variant of the antiphospholipid syndrome
(APS) is an accelerated form of this systemic autoimmune condition which results in multiorgan failure
because of multiple small vessel occlusions.
Objective: To analyse the clinical and laboratory characteristics of patients with catastrophic APS who
develop ARDS.
Methods: Cases with ARDS were selected from the web site based international registry of patients with
catastrophic APS (CAPS registry) (http://www.med.ub.es/MIMMUN/FORUM/CAPS.HTM) and their
characteristics examined.
Results: Pulmonary involvement was reported in 150 of 220 patients with catastrophic APS (68%) and 47
patients (21%) were diagnosed as having ARDS. Nineteen (40%) of these patients died. Pathological
studies were undertaken in 10 patients and thrombotic microangiopathy was present in seven. There were
no differences in age, sex, precipitating factors, clinical manifestations, or mortality between catastrophic
APS patients with and without ARDS.
Conclusions: ARDS is the dominant pulmonary manifestation of catastrophic APS. Thus the existence of ARDS
in the context of an APS makes it necessary to rule out the presence of the catastrophic variant of this syndrome.

T
he acute respiratory distress syndrome (ARDS) is a non-
cardiogenic form of pulmonary oedema characterised by
severe hypoxaemia refractory to oxygen therapy, with

diffuse pulmonary infiltrates on chest radiographs.1 It can be
precipitated by various serious medical and surgical condi-
tions.2 Common causes include pneumonia, aspiration of
gastric contents, sepsis, severe trauma with shock, and
multiple transfusions.1 2 In the context of autoimmune
diseases, several case reports have suggested that systemic
lupus erythematosus (SLE) may be linked to ARDS.3–7

In 1992, a new subset of the antiphospholipid syndrome
(APS) was described, termed ‘‘catastrophic APS’’8 or
Asherson’s syndrome,9 which has an acute and accelerated
course. It is characterised by multiple vascular occlusive
events, usually affecting small vessels, presenting over a short
period of time, with laboratory confirmation of the presence
of antiphospholipid antibodies (aPL).10 Several reviews have
been published on a growing number of patients with this
condition over the past few years.11–13 As more and more cases
are documented, it has become obvious that there is an
inordinately high frequency of pulmonary manifestations in
the syndrome (particularly, ARDS), not seen with simple or
‘‘classic’’ APS.
Our objective in the present study was to analyse the

clinical and laboratory characteristics of patients with
catastrophic APS who develop ARDS.

METHODS
We analysed the web site based international registry of
patients with catastrophic APS (the CAPS registry; http://

www.med.ub.es/MIMMUN/FORUM/CAPS.HTM) which,
until February 2004 included 220 patients: 153 female and
67 male; mean (SD) age, 38 (14) years, range 7 to 74; 106
with primary APS, 88 with SLE, 11 with lupus-like syndrome,
and 15 with other diseases.
We selected those patients diagnosed by their physicians in

charge as having ARDS (ratio of PaO2 to fraction of inspired
oxygen (FiO2) less than 200; evidence of bilateral infiltrates on
chest radiographs; and no reason to suspect that the pulmonary
oedema was cardiogenic).14 15 We included only cases with well
documented clinical reports and fulfilling the classification
criteria for catastrophic APS. Briefly, these criteria include
evidence of involvement in three or more organs, systems, or
tissues, development of manifestations simultaneously or in
less than a week, confirmation by histopathology of small vessel
occlusion in at least one organ or tissue, and laboratory
confirmation of the presence of aPL.10

We summarised data from these patients using a standar-
dised form, including sex, age, diagnosis of the underlying
disorder, main clinical manifestations, immunological fea-
tures, treatment, and outcome. To facilitate synthesis of the
data, we categorised patients into three major diagnoses
according to their underlying disease or syndrome:

N SLE if they met four or more of the American College of
Rheumatology criteria16;

Abbreviations: aPL, antiphospholipid antibodies; APS,
antiphospholipid syndrome; ARDS, acute respiratory distress syndrome;
BALF, bronchoalveolar lavage fluid; SIRS, systemic inflammatory
response syndrome
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N ‘‘lupus-like’’ syndrome if they met two or three American
College of Rheumatology criteria;

N primary APS if they met criteria of the International
Consensus Statement on preliminary classification for
definite APS17 and did not meet the above criteria for SLE
or lupus-like disease.

Fisher’s exact test (bilateral) was employed for the
statistical analysis, using the SPSS 10.0 statistical program.

RESULTS
General characteristics
Among the 220 patients included in the CAPS registry,
pulmonary involvement was described in 150 patients (68%),
and data suggesting ARDS were reported in 56 (25%).
However, nine patients were excluded: three because of the
presence of pneumonia as a cause of the ARDS, three because
features of cardiac insufficiency were present, two because
diffuse alveolar haemorrhage was revealed by biopsy, and
one because necropsy revealed carcinoma of unknown origin.
Thus 47 patients in all (21%) were considered to have ARDS,
representing nearly one third (31%) of those having
pulmonary involvement. The mean (SD) age of the patients
with ARDS was 34 (16) years (range 9 to 74). Thirty six
(77%) were female, 22 (47%) had SLE, 19 (40%) had primary
APS, and 5 (11%) had lupus-like disease (in one case, this
information was not available).

Precipitating factors and clinical manifestations
The general characteristics and precipitating factors of the
catastrophic APS are summarised in table 1. In 17 patients
(36%), precipitating factors were not identified. The most
striking precipitating factor, found in 15 patients (32%), was
infection, ranging from upper respiratory tract infections to
gastrointestinal infections and other septic conditions such as
urinary tract infection. Common causes of ARDS such as
pneumonia or sepsis appeared to be precipitating factors of
catastrophic APS in three patients. The second most frequent
precipitating factor, found in six patients (13%), was surgery
and invasive procedures, ranging from an endoscopic retro-
grade cholangio-pancreatography to various major opera-
tions. Others were associated with drug treatment (11%),
obstetric complications (9%), SLE flares (4%), or withdrawal
of anticoagulants (2%).
Intra-abdominal involvement was identified in 42 patients

(89%), mainly consisting of renal (81%), hepatic (26%),
gastrointestinal (19%), pancreatic (10%), adrenal (17%), and
splenic (5%) manifestations. Thirty six patients (77%) had
evidence of cerebrovascular complications, mainly encepha-
lopathy and cerebrovascular accidents, but occasionally
seizures or transverse myelitis. Skin manifestations were
also frequent (55%) and consisted of livedo reticularis, ulcers,
digital gangrene, purpura, and microthrombosis of small
vessels. Twenty four patients (51%) had cardiac involvement,
mainly cardiac failure and confirmed myocardial infarction,
Libman-Sacks non-bacterial endocarditis, or silent valve
lesions. Peripheral venous thrombosis was present in 12
patients (26%) and peripheral arterial occlusive disease in
five (11%).
Other abnormalities occasionally encountered were retinal,

pleural, and peripheral nerve lesions.
There were no differences in age, sex, precipitating factors,

or clinical manifestations between catastrophic APS patients
with and without ARDS.

Laboratory features
The IgG isotype of anticardiolipin antibodies (aCL) was
reported as positive in 38 patients (81%) and the IgM aCL in

16 (34%). Lupus anticoagulant was present in 34 patients
(72%).

Pathological features
Histopathological study of lungs was undertaken in 10
patients (necropsy in eight, lung biopsy in two). The main
finding was non-inflammatory thrombotic microangiopathy
which was present in seven patients; intra-alveolar haemor-
rhage and hyaline membrane formation were each present in
two cases. In all cases, pathological examination ruled out
vasculitis.

Treatment and outcome
The treatment and outcome of the 47 patients with ARDS
and catastrophic APS are shown in table 2. Data on treatment
were not available for three patients. Finally, 44 episodes of
ARDS were analysed. Anticoagulation was the most frequent
treatment, used in 42 patients (95%), followed by steroids in
39 (89%). Immunosuppressants were used in 19 patients
(43%) (cyclophosphamide in 18 and vincristine in one),
intravenous immunoglobulins were used in 21 patients
(48%), and plasma exchange in 15 (34%). Intravenous
prostaglandin was used in one case. Nineteen patients died
(40%). There was no statistically significant difference in
mortality between catastrophic APS with ARDS and without
ARDS. No differences were found in the recovery rate
depending on the use or not of a particular treatment.

DISCUSSION
ARDS is associated with a variety of clinical disorders. These
can be divided into two categories: those associated with
direct injury to the lung, with direct effects on pulmonary
cells (pneumonia, aspiration of gastric contents, pulmonary
contusion, near drowning, and inhalational injury); and
those that cause indirect lung injury in the setting of a
systemic process through acute systemic inflammatory
responses (sepsis, severe trauma with shock and multiple
transfusions, cardiopulmonary bypass, drug overdose, and
acute pancreatitis).18 Overall, sepsis is associated with the
greatest risk of progression to ARDS (approximately 40%).19

ARDS has also been documented in patients with SLE,3–7

which may be complicated by pulmonary hypertension,4 as
well as in adult Still’s disease.20 21 Its occurrence in
catastrophic APS is a completely new association. In the
present study, we found a frequency of 21% of ARDS in the
patients with catastrophic APS.
Although alveolar haemorrhage may be responsible for

dyspnoea in patients with catastrophic APS, it is infrequently
encountered, probably because it is difficult to diagnose.22

Once other causes (such as cardiac failure, pneumonia, and
recurrent pulmonary emboli) have been excluded clinically
and by the appropriate investigations, ARDS is by far the
commonest underlying pulmonary condition encountered.
An intriguing question is whether aPL may play a role in

the development of ARDS in patients with catastrophic APS
or, conversely, whether ARDS is produced by the same factor
that precipitates the catastrophic APS—that is, infection or
surgery. Although it is difficult to draw any firm conclusion
because of the sparse data, several findings point towards a
direct link between aPL and ARDS.
The first of these is that the acute phase of ARDS is

characterised by an influx of protein-rich oedema fluid, with
associated red cells and neutrophils, into the air spaces
secondary to increased permeability of the alveolar–capillary
barrier.23 This increase in endothelial and epithelial perme-
ability allows higher molecular weight proteins, such as IgG
and IgM, to enter the air spaces.24 Maneta-Peyret et al25 have
reported an increased amount of IgG in the bronchoalveolar
lavage fluid (BALF) of patients with ARDS in comparison
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Table 1 General characteristics of patients with acute respiratory distress syndrome plus catastrophic antiphospholipid
syndrome

Case* Sex
Age
(y) Diagnosis

Previous APS
manifestations Precipitating factor

Other organ involvement at the
time of catastrophic APS LA IgG aCL IgM aCL

1 (2) M 22 Lupus-like PVT, CNS, kidney, skin + + +
2 (3) F 22 Lupus-like Heart, CNS, kidney, skin, retina + + +
3 (14) F 11 SLE Epilepsy Intestinal infection CNS, skin, liver + 2 2
4 (16) F 23 SLE ERCP Heart, CNS, kidney, liver + Moderate + 2
5 (20) F 43 PAPS DVT, fetal losses Heart, kidney, GI tract, adrenals + 276 GPL 2
6 (26) M 45 SLE DVT, PE, SVC

thrombosis
CNS, central retinal vein thrombi 2 20 2

7 (33) F 52 Lupus-like Fetal loss Diuretic CNS, kidney, liver, GI tract,
pancreas

NR High + High +

8 (36) F 36 PAPS DVT Heart, kidney, GI tract, adrenal
glands, thyroid, muscle,
peripheral nerves

+ 95 GPL 2

9 (41) F 35 PAPS Fetal loss, PAT,
skin ulcers

CNS, kidney + 46 GPL 4 MPL

10 (43) M 47 PAPS CNS + 2 2
11 (46) M 55 Lupus-like DVT ACE inhibitor PVT, heart, kidney, skin + High + 2
12 (49) F 74 PAPS DVT, PE, LR,

skin ulcers
Heart, CNS, kidney, retina + 200 GPL NR

13 (62) F 48 PAPS DVT Cholectomy, sepsis Liver, GI tract, peripheral nerves NR Moderate + Moderate +
14 (63) M 47 PAPS TIA, CVA,

myocardial
infarction

Leg ulcer infection PAT, CNS, kidney, skin + + NR

15 (69) F 28 SLE Pneumonia Heart, kidney, skin, GI tract NR + NR
16 (72) F 42 SLE Fetal loss,

CVA, LR,
thrombocytopenia

Heart, CNS, kidney, skin, liver,
spleen

+ 72 GPL NR

17 (74) F 16 PAPS Upper respiratory
infection

PVT, CNS, skin, peripheral
nerves

+ 100 GPL 2

18 (76) F 21 SLE Upper respiratory
infection

PVT, heart, CNS, kidney, skin,
transverse myelitis

2 88 GPL 2

19 (77) F 54 SLE Cutaneous and
urinary infection,
abdominal surgery

PVT, heart, skin, liver, transverse
myelitis

2 2 96 MPL

20 (78) F 17 PAPS OC, sun exposure PVT, heart, CNS, kidney, skin,
transverse myelitis

2 104 GPL 2

21 (82) F 26 SLE DVT Post-fetal loss CNS, kidney, skin NR 24 GPL NR
22 (94) M 18 SLE Heart, CNS, kidney, skin, pleura NR + NR
23 (99) F 33 PAPS Fetal loss,

superficial venous
thrombosis

Pregnancy,
caesarean section

Heart, CNS, kidney, skin + .100 GPL 2

24 (104) F 28 SLE DVT,
thrombocytopenia

PVT, heart, CNS, kidney + + 2

25 (106) F 67 PAPS Urinary infection Heart, CNS, kidney + High + 2
26 (108) F 20 PAPS Throat infection PVT, CNS, kidney, skin 2 + 2
27 (110) F 22 SLE Fetal loss HELLP CNS, kidney, cranial nerve + + +
28 (121) F 27 PAPS DVT, fetal loss Post-fetal loss Heart, liver 2 72 GPL 2
29 (125) F 39 Lupus-like Fetal death,

amaurosis fugax,
TIA

Heart, CNS, kidney, skin + High + 2

30 (127) F 49 SLE Major abdominal
surgery

PAT, heart, CNS, kidney, skin,
GI tract, pancreas

+ 128 GPL 2

31 (132) M 39 Heart, CNS, kidney, skin, adrenal
glands

+ 174 GPL 2

32 (134) F 21 PAPS DVT Vascular surgery CNS, kidney, liver + High High +
33 (149) F 18 SLE Thrombocytopenia Respiratory

infection
CNS, kidney, spleen, pancreas,
thyroid

+ 164 GPL 2

34 (158) M 55 PAPS DVT ACE inhibitor PVT, heart, kidney, skin + 2 High +
35 (176) F 47 SLE LR,

thrombocytopenia
Anticoagulation
withdrawal

PAT, CNS, skin, adrenal glands + NR NR

36 (177) F 38 SLE CVA, Budd-Chiari
syndrome,
thrombocytopenia

Sepsis PAT, CNS, skin, adrenal glands + Moderate + High +

37 (178) F 63 SLE Fetal loss, LR,
Renal
microangiopathy,
thrombocytopenia,

Major abdominal
surgery

PAT, CNS, skin, GI tract, adrenal
glands

+ Moderate + High +

38 (183) M 15 PAPS PVT, liver + 44 GPL 12 MPL
39 (184) M 33 PAPS Livedo reticularis,

skin ulcers
Heart, CNS, kidney, skin + 860 GPL NR

40 (185) F 52 PAPS Fetal loss, CVA CNS 2 Moderate + 2
41 (199) M 11 SLE PVT, heart, kidney + 36 GPL 2
42 (200) F 9 SLE LR, digital

ulceration
Lupus flare, urinary
infection

CNS, skin 2 100 GPL 2

43 (201) F 31 SLE Oestrogens Heart, CNS, kidney, liver,
pancreas, myometrium

+ + +

44 (204) F 38 SLE GI infection CNS, kidney, skin + + +
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with mechanically ventilated control patients. These anti-
bodies were directed mainly against anionic phospholipids.
However, it is difficult to determine whether the presence of

these autoantibodies was associated with modifications of
the lipid composition of the surfactant or whether they were
produced in response to damage to the alveolar or other cell
membranes. Furthermore, these antibodies may be produced
locally or be provided from plasma following the increased
capillary–alveolar permeability present in ARDS. The same
group showed that the aPL detected in the BALF of a patient
developing ARDS during catastrophic APS did not have the
same specificity towards the different phospholipids as aPL in
the serum.26 This supports the hypothesis of local production
of aPL. Additionally, a quantitative as well as a qualitative
deficiency of surfactant phospholipids was also observed.26

The investigators suggested that antibodies directed against
surfactant phospholipids could cause surfactant abnormal-
ities and a resulting inflammatory reaction. Unfortunately, so
far there are no experimental data on a possible effect of aPL
on the function of the surfactant.
The systemic inflammatory response syndrome (SIRS)

secondary to cytokine activation could be another pathogenic
mechanism of indirect injury in the ARDS associated to
catastrophic APS. A complex network of cytokines initiate
and amplify the inflammatory response in ARDS. The
extensive tissue damage caused by catastrophic APS results
in the liberation of excessive amounts of cytokines. Some of
the major clinical manifestations of catastrophic APS result-
ing from multiple small vessel occlusive disease and
consequent tissue necrosis (that is, ARDS and decreased
cardiac function) may be directly attributable to SIRS.27 In
support of this is the recent report of a study in which the
cytokine levels of a patient with catastrophic APS were
evaluated. The study showed that vascular endothelial cell
injury might play a major role in the pathogenesis of
catastrophic APS.28 The cytokines involved in ARDS include
tumour necrosis factor a, interleukin 1 (IL1), IL6,29 and
macrophage migration inhibitory factor.30 These have been
found to be increased in both sera and BALF of ARDS
patients, and they are responsible not only for ARDS but also
for the cerebral oedema which may be a factor in the initial
confusion and deterioration of consciousness seen in patients
with SIRS, as well as the myocardial dysfunction encoun-
tered.30 There appears to be a massive influx of neutrophils
into the damaged tissues. The concentration of potent
neutrophil chemoattractants, such as IL8, is also increased
in BALF.31 Additionally, IL18—a proinflammatory cytokine
which induces the production of several other cytokines—
including interferon c—and enhances T cell and natural
killer cell toxicity as well as neutrophil migration and
degranulation. It may also be implicated in acute lung
inflammation by increasing neutrophil migration and lung
vascular permeability. This cytokine may also be implicated
in the pathogenesis of ARDS.29

Finally, pathological examination of lung specimens from
patients with ARDS in catastrophic APS showed extensive

Case* Sex
Age
(y) Diagnosis

Previous APS
manifestations Precipitating factor

Other organ involvement at the
time of catastrophic APS LA IgG aCL IgM aCL

45 (207) F 20 PAPS GI infection Kidney, GI tract + 72 GPL 2
46 (211) F 27 SLE LR, skin ulcers Lupus flare PVT, CNS, kidney, skin, adrenal

glands
+ High + 2

47 (213) F 27 SLE Upper respiratory
infection

Heart, CNS, kidney, liver + Moderate + 2

*The numbers in parentheses correspond to the order of the cases in the CAPS registry.
ACE, angiotensin converting enzyme; aCL, anticardiolipin antibodies; APS, antiphospholipid syndrome; CNS, central nervous system; CVA, cerebrovascular
accident; DVT, deep venous thrombosis; ERCP, endoscopic retrograde cholangio-pancreatography; F, female; GI, gastrointestinal; HELLP, Haemolysis, Elevated
Liver Enzymes, and Low Platelets syndrome; LA, lupus anticoagulant; LR, livedo reticularis; M, male; NR, not recorded; OC, oral contraceptives; PAPS, primary
APS; SLE, systemic lupus erythematosus; SVC, superior vena cava; PAT, peripheral artery thrombosis; PE, pulmonary embolism; PVT, peripheral venous
thrombosis; TIA, transient ischaemic attack; y, years.

Table 1 Continued

Table 2 Treatment and outcome of patients with acute
respiratory distress syndrome plus catastrophic
antiphospholipid syndrome

Case* Treatment Outcome

1 (2) AC, S, CP, PE Recovery
2 (3) AC, S, CP, PE Recovery
3 (14) AC, S Recovery
4 (16) Death
5 (20) Death
6 (26) AC, S, CP, PE, GG, vincristine,

splenectomy
Death

7 (33) AC, S, GG Recovery
8 (36) S, HD Death
9 (41) AC, S, PE, HD Recovery
10 (43) AC Recovery
11 (46) AC, fibrinolytics Recovery
12 (49) AC, S, GG Recovery
13 (62) AC, S Recovery
14 (63) AC, S, GG Recovery
15 (69) Death
16 (72) AC, S, CP, PE Death
17 (74) AC, S Recovery
18 (76) AC, S, CP Death
19 (77) AC, S, CP Recovery
20 (78) AC, S, CP Death
21 (82) AC, S, CP Recovery
22 (94) S, CP, PE Death
23 (99) AC, S, GG Death
24 (104) AC, S, GG Death
25 (106) AC, S Death
26 (108) AC, S, CP, GG Recovery
27 (110) AC, S, GG Recovery
28 (121) AC, S Recovery
29 (125) AC, S, CP, GG, prostacyclin Recovery.
30 (127) AC, S, CP, PE, HD Death
31 (132) AC, S, PE, GG Recovery
32 (134) AC, S, PE, GG, HD Recovery
33 (149) AC, S, CP, GG, HD Death
34 (158) AC, aspirin Recovery
35 (176) AC, S, CP, GG Death
36 (177) AC, S, CP, GG Death
37 (178) AC, S, GG Death
38 (183) AC, S, GG Recovery
39 (184) AC Recovery
40 (185) AC, S Recovery
41 (199) AC, S, CP, PE, GG Recovery
42 (200) AC, S, CP, PE, GG Recovery
43 (201) AC, S, PE Recovery
44 (204) AC, S, PE, HD Death
45 (207) AC, S, GG Recovery
46 (211) AC, CP, PE, GG Recovery
47 (213) AC, S, PE, GG, HD Death

*The numbers in parentheses correspond to the order of the cases in the
CAPS registry.
AC, anticoagulation; CP, cyclophosphamide; GG, intravenous gamma
globulin; HD, haemodialysis; PE, plasma exchange; S, steroids S, steroids.
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small vessel thromboses, intra-alveolar haemorrhage, and
hyaline membrane formation.32 Interestingly, in our study,
the main pathological finding was non-inflammatory throm-
botic microangiopathy, present in 70% of the patients with
lung specimens. This may produce an increase in vascular
permeability, surfactant deficiency, and intra-alveolar
inflammation. It is another probable pathogenic mechanism
of ARDS and is closely linked to activation of inflammation
and coagulation, which is characterised by fibrin deposition
in the pulmonary parenchyma, vasculature, and air spaces.
This procoagulant state is tissue factor dependent and is
associated with increased elaboration of inflammatory
cytokines.33

Conclusion
ARDS is the dominant pulmonary manifestation of cata-
strophic APS. Our study shows that catastrophic APS is a
major risk factor for the development of ARDS. The presence
of ARDS in the context of an APS makes it necessary to rule
out the catastrophic variant of this syndrome.
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Department of Autoimmune Diseases, Hospital Clinic,
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Catastrophic antiphospholipid
syndrome presenting with renal
thrombotic microangiopathy and
diffuse proliferative glomerulo-
nephritis

Sirs,
The catastrophic variant of the antiphos-
pholipid syndrome (APS) is an unusual but
often lethal form of presentation of this syn-
drome characterized by a rapid develop-
ment of multiorganic failure, mainly due to
thrombotic microangiopathy in several
organs (1). Since the early description of
the catastrophic APS (1), more than 300
cases have been collected, being the kidney
one of the more commonly affected organs
(70%) (2). However, there are no previous
reports of the simultaneous presence of dif-
fuse proliferative lupus glomerulonephritis
and renal thrombotic microangiopathy
(TMA) as the first manifestation of cata-
strophic APS. 
A 29-year-old Caucasian man was admitted
at the Emergency Department in June 2004
due to the appearance of generalized oede-
ma in the last 4 weeks accompanied by
decrease in urine output. He had been diag-
nosed as having systemic lupus erythemato-
sus (SLE) in 2002 due to a history of
Evans’ syndrome, recurrent leg ulcers, pres-
ence of antinuclear antibodies (ANA)
(1/160), anti dsDNA antibodies (42 U/mL
[normal < 7 U/mL]), and lupus anticoagu-
lant (LA), and was on treatment with
aspirin alone at the time of admission.
Physical examination revealed marked live-
do reticularis in the lower extremities and a
generalized oedema. During the first hours
of admission, he presented seizures with a
cerebral computed tomography (CT) scan
that showed a cortico-subcortical ischaemic
lesion and a lacunar infarct in the right
semioval region. Transthoracic echocardio-
graphy disclosed severe decrease in left
ventricular ejection fraction (LVEF) (35%),
mild aortic and mitral regurgitation, and a

moderate pericardial effusion. Laboratory
tests at admission showed microangiopathic
haemolytic anaemia (Hb 8.5 g/dL) with
schistocytes, elevated serum creatinine (5.6
mg/dL), and prolonged activated partial
thromboplastin time. LA was positive,
whilst IgG and IgM anticardiolipin antibod-
ies (aCL) were negative. Anti ds-DNA anti-
bodies were positive (> 200 U/mL) and C3,
C4 and CH50 complement levels were low.
He was admitted at the Intensive Care Unit
(ICU) where i.v. methylprednisolone (1 g
per day for 5 days) and i.v. cyclophos-
phamide (1,250 mg) were started. One
week later, percutaneous renal biopsy was
performed disclosing the presence of dif-
fuse proliferative lupus glomerulonephritis
and TMA (Figure 1). A diagnosis of definite
catastrophic APS was made (3) and antico-
agulation and plasma exchange (PE) ses-
sions were started. One month later, he was
discharged of the ICU because of progres-
sive improvement of his clinical condition,
including the heart involvement (LVEF >
60%). However, 4 months later, he was
admitted again because of fulminant hepat-
ic failure. The patient’s clinical condition
progressively deteriorated in the following
days and died due to multiorgan failure.
Autopsy showed multiple liver infarcts,
inferior vena cava thrombosis (6.0 x 0.4
cm) and signs of bilateral pneumonia, as
well as persistence of the renal TMA previ-
ously described.
In the present case, a “double” renal injury
was produced probably due to an immune-
complex glomerular deposition (SLE neph-
ritis) and an ischaemic glomerular damage
(TMA induced by APS) and this was the
first clinical manifestation of a catastrophic
APS in a patient with SLE, a combination
that has not been previously described.
Although there are few reports describing
the simultaneous presence of proliferative
glomerulonephritis and renal TMA in SLE
patients (4-7), none of them fulfil the
recently proposed criteria for the classifica-
tion of definite catastrophic APS (3). 

This variant of the APS is a life-threatening
condition with an elevated mortality rate
(around 50%) that requires high clinical
awareness. Therefore, it is essential that it
should be diagnosed early and treated
aggressively. The combination of high
doses of heparin plus steroids plus PE
and/or intravenous gammaglobulins is the
treatment of choice in patients with cata-
strophic APS (2). 
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Fig. 1. Percutaneous renal biop-
sy specimen showing prominent
diffuse endocapillar hypercelu-
larity (type IV [WHO classifica-
tion] lupus glomerulonephritis).
Luminar thrombi can be seen in
arterioles (arrows), small arter-
ies, arterioles and glomerular
capillaries. (Hematoxylin & eo-
sin, original magnification x 400).
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Background: The antiphospholipid (APS or Hughes’)
syndrome, anticardiolipin antibodies (aCL), and the lupus
anticoagulant (LA) are associated with systemic lupus
erythematosus, malignancy, infection, and drugs. It has
been described in patients with primary systemic vasculitis
(PSV).
Objective: To determine the prevalence of APS in patients
with PSV attending a vasculitis clinic and the prevalence of
patients with positive aCL and/or the LA who do not fulfil the
classification criteria for APS.
Methods: All case notes of patients attending the vasculitis
clinic over a 12 month period were reviewed. Outpatients
and inpatients were both included and were assessed for
features of the APS and presence of aPL. Patients with
positive aCL or LA tests were classified according to the
significance of these results.
Results: Of 144 patients with PSV, 25 had positive aCL or
LA on at least one occasion, representing a point
prevalence of 17%. Of these, nine had definite APS
(classified by the Sapporo criteria) and a further four patients
had clinical and serological features of APS, although
insufficient to satisfy the Sapporo criteria. Twelve had only
positive aPL.
Conclusion: The antiphospholipid syndrome, aCL, and the
LA may occur in association with PSV.

T
he antiphospholipid syndrome (APS or Hughes’ syn-
drome) is associated with systemic lupus erythematosus
and other connective tissue diseases, malignancy, infec-

tion, and drug induced syndromes. Antiphospholipid anti-
bodies (aPL) and thrombosis may also occur in patients with
primary systemic vasculitis (PSV). Several case reports have
described APS in individual patients with polyarteritis
nodosa,1–4 microscopic polyangiitis,5 and, in particular,
Wegener’s granulomatosis.6 Other reports describe several
patients with giant cell arteritis/polymyalgia rheumatica and
APS7–9 or Behçet’s disease and APS.10 More recently, a high
prevalence of aPL has been reported in different vasculitides,
including Takayasu’s arteritis.11 However, one prospective
study failed to find an increased prevalence of aPL in the
systemic vasculitides in comparison with healthy blood
donors, though the number of patients studied was small.12

A further large study of 1000 consecutive patients with APS
found only a very small proportion (0.7%) had a diagnosis of
systemic vasculitis.13

Our experience of patients with PSV suggested that a
significant number of these patients have a prothrombotic
tendency. We therefore set out to assess the prevalence and
clinical associations of aPL in a cohort of current inpatient
and clinic attendees over a 12 month period.

METHODS
All attendees at the vasculitis clinic at St Thomas’ Hospital
over the 12 month period October 2001–October 2002 were
reviewed. We also included all inpatients admitted under our
care during this time. The case notes were reviewed and only
those patients with a definite diagnosis of PSV were included.
Patients in whom a diagnosis of systemic lupus erythema-
tosus was suspected were excluded. The 144 patients were
classified according to American College of Rheumatology
(ACR) criteria14 and for those with microscopic polyangiitis
according to the Chapel Hill consensus definition.15 Patients
not meeting these criteria were designated unclassified
systemic vasculitis.
All patients were tested for anticardiolipin antibodies

(aCL) and lupus anticoagulant (LA) on at least one occasion.
The following information was recorded: (a) diagnosis; (b)
age and sex; (c) aCL and LA status; (d) clinical features of
APS (for example, thrombosis, recurrent fetal loss, florid
livedo reticularis, thrombocytopenia). Patients’ results were
classified as follows: (a) classical APS—fully met international
consensus (Sapporo) criteria for definite APS16; (b) possible
APS—patients with positive serology (aCL and/or LA) and
some clinical features of APS but not enough to fulfil the
Sapporo criteria; (c) positive serology only—no clinical features
but presence of aCL and/or LA; (d) negative—no features of
APS; (e) according to the anti-thrombotic treatment that had
been instituted (none/low dose aspirin alone/formal anti-
coagulation).
The aCL and LA were detected by standard methods in our

laboratory.17 18 Patients with positive aPL were classified
according to the significance of these results. Those who met
the international consensus criteria were classified as having
definite APS. Those who had clinical features of APS with
positive aCL or LA serology but not fulfilling the international
criteria were classified as possible APS.

RESULTS
One hundred and forty four patients (53 male, 91 female)
attending the vasculitis clinic were included in the study.
Their median age was 54 years (range 18–91). Of the 144
patients, 89 were classified according to the ACR criteria and
a further patient was diagnosed with microscopic polyangiitis
under the Chapel Hill Consensus definition. Patients classi-
fied according to the ACR criteria included: 42 with
Wegener’s granulomatosis, 18 Churg-Strauss syndrome, 14
polyarteritis nodosa, 6 Henoch-Schönlein purpura, 6 giant
cell arteritis, and 3 Takayasu’s arteritis. Eighteen were
classified clinically as follows: cutaneous vasculitis (9
patients), vasculitis of the central nervous system (3

Abbreviations: aCL, anticardiolipin antibodies; ACR, American College
of Rheumatology; aPL, antiphospholipid antibodies; APS,
antiphospholipid syndrome; LA, lupus anticoagulant; PSV, primary
systemic vasculitis
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patients), mesenteric vasculitis (2 patients), cryoglobulinae-
mic vasculitis (2 patients), relapsing polychondritis (1
patient), and retinal vasculitis (1 patient). A further 36
patients with vasculitis remained unclassified.
The average age at diagnosis was 45 and the average

treatment duration was 8 years. Vasculitis Damage Index
(VDI) scores were available for 135/144 patients. The mean
(SD) VDI at diagnosis was 2.13 (1.71) and at the last follow
up was 2.72 (2.18). Of the 42 patients with Wegener’s
granulomatosis, half had localised and half generalised
disease. Of the Wegener’s group overall, 34 required
treatment with cyclophosphamide at presentation while a
further 3 required cyclophosphamide subsequently.
Of these 144 patients, 25 (17%) had some features of the

APS: 9 (6%) had classical APS by Sapporo criteria while 4 had
features of APS with positive serology but not enough for the
Sapporo criteria (probable or possible APS). A further 12 had
positive aPL serology with no significant clinical features; the
remaining 119 were completely negative for aPL. Table 1
summarises the patients with definite APS. Of the 12 patients
with positive aPL but without clinical features of APS, one
had positive serology for both aCL and LA, four were positive
for aCL alone, and the remaining seven were LA positive. Of
the seven positive for LA alone, four were positive on multiple
occasions.

DISCUSSION
Our results show a prevalence of definite APS of 6% (9/144)
in our population of patients with PSV. A further 3% (4/144)
have features (both clinical and serological) of APS and we
have classified these as possible APS. Additionally, 8% (12/
144) have positive serology for aCL or LA, or both.
As this series is retrospective it is subject to possible left

censorship bias in that some patients may have died during
the 12 month collection period. We made every effort to
include patients who had died and although two patients did
die during this period, (definite APS patient 5 and a further
patient who was aPL and LA negative) this did not
significantly affect our results.
The nine patients with definite APS demonstrate that the

APS may occur in association with a PSV, complicating
clinical management for these cases. Six of the 12 patients
with serological features of APS had persistently positive
serology. Of note, although Behçet’s disease was included in
our cohort of patients with vasculitis, none of these patients
had a thrombosis or positive serology at any time.

It has been suggested that aPL are associated with acute
vascular inflammation,19 and their temporary presence in the
serum is a reflection of polyclonal globulin secretion. Thus,
their presence in vasculitis may simply represent a secondary
response. Another hypothesis is that the endothelial cell
disruption which occurs in vasculitis reveals cryptic antigens
and stimulates antiendothelial cell antibodies that may be
part of the spectrum of aPL.20 In this case, aPL might just be
an epiphenomenon of endothelial phospholipid exposure due
to vascular inflammation, as proposed by Manna et al.7 Some
authors found positive aPL in patients with acute infections
such as mycoplasma, adenovirus, rubella, chicken pox, and
mumps.21 The levels often declined when the infection
resolved, were often low, and not associated with thrombosis.
This possibility might explain the presence of aPL in some of
our patients; particularly the patients with only one weak
positive result. However, many of our patients had high titre
positive antibody levels which were consistently present over
time. Only one patient (patient No 5 with definite APS) had a
well demonstrated infection at the time of aPL testing.
Our series of patients highlight the fact that some patients

appear to have highly pathogenic LA or aCL and thrombosis
while other patients, often with high antibody titre levels, do
not. Possibly, the pathogenicity of the antibodies is influ-
enced by host genetic factors, antibody isotype, and under-
lying vessel wall integrity, as proposed by Norden et al.19

In conclusion, our data suggest that aPL can be present in
patients with PSV and may influence its clinical course and
management. Studies are in progress to assess the possible
impact of aPL on morbidity in these patients.
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Mortality in the Catastrophic Antiphospholipid Syndrome

Causes of Death and Prognostic Factors in a Series of 250 Patients

Silvia Bucciarelli,1 Gerard Espinosa,1 Ricard Cervera,1 Doruk Erkan,2 José A. Gómez-Puerta,1

Manuel Ramos-Casals,1 Josep Font,1 and Ronald A. Asherson,3 for the
CAPS Registry Project Group (European Forum on Antiphospholipid Antibodies)

Objective. To assess the main causes of death and
the prognostic factors that influence mortality in pa-
tients with the catastrophic antiphospholipid syndrome
(CAPS).

Methods. We analyzed the case reports of 250
patients included in the CAPS Registry up to February
2005. To identify prognostic factors for CAPS, we com-
pared the main clinical and immunologic features and
the types of treatment in the patients who died with
those features in the patients who survived.

Results. Recovery occurred in 56% of the episodes
of CAPS and death occurred in 44%. Cerebral involve-
ment, consisting mainly of stroke, cerebral hemorrhage,
and encephalopathy, was considered the main cause of
death, being present in 27.2% of patients, followed by
cardiac involvement (19.8%) and infection (19.8%). The
only factor we identified that was prognostic of a higher
mortality rate was the presence of systemic lupus ery-
thematosus (SLE). A higher recovery rate was associ-
ated with combined treatment with anticoagulants
(ACs) plus corticosteroids (CS) plus plasma exchange
(PE) (77.8%), followed by ACs plus CS plus PE and/or
intravenous immunoglobulins (69%). In contrast, con-

comitant treatment with cyclophosphamide did not
demonstrate additional benefit.

Conclusion. Cerebral involvement (mainly con-
sisting of stroke), cardiac involvement, and infections
were considered the main causes of death in patients
with CAPS. The presence of SLE was related to a higher
mortality rate. According to the results of the present
study, ACs plus CS plus PE should be the first line of
therapy in patients with CAPS.

The “catastrophic” variant of the antiphospho-
lipid syndrome (CAPS) was described by Asherson in
1992 (1) as a condition characterized by multiple vascu-
lar occlusive events, usually affecting the small vessels,
and presenting over a short period of time, with labora-
tory confirmation of the presence of antiphospholipid
antibodies. Several large series demonstrating an in-
crease in the number of patients with this condition over
the last few years have been reported (2,3). Due to the
diversity of the clinical and serologic presentations that
have been described under the term “catastrophic APS,”
an international consensus statement on the classifica-
tion of CAPS was developed (4). In 2003, the eponym
“Asherson’s syndrome” was proposed for the condition
(5).

The disorder is characterized by a diffuse throm-
botic microvasculopathy with a predilection for the lung,
brain, heart, kidney, skin, and gastrointestinal tract. In
contrast to classic APS, single venous or arterial occlu-
sions of the medium-to-large blood vessels are uncom-
mon. However, atypical occlusive events, such as those
of the adrenal, pancreatic, splenic, and testicular vessels,
characterize CAPS (6).

Although patients with CAPS represent �1% of
all patients with APS (7), the condition is usually life-
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threatening. The largest published series reported a
mortality rate of �50% in CAPS patients (2,3). Classi-
cally, it has been described as a syndrome that results in
multiple organ failure, but the cause of the high mortal-
ity rate is still unknown. In most patients, cardiac
problems seemed to be the major cause of death (e.g.,
myocardial microthrombi leading to cardiac failure,
acute myocardial infarction, and cardiac arrest). Respi-
ratory failure, occurring mainly as acute respiratory
distress syndrome (ARDS), was also present in several
of these patients (3).

In the present study, we analyzed the causes of
death as well as the prognostic factors that can influence
mortality in patients with CAPS.

SUBJECTS AND METHODS

We analyzed case reports that were included in the
CAPS Registry, a Web-based international registry of patients
with CAPS, until February 2005. This registry was recently
created by the European Forum on Antiphospholipid Anti-
bodies, a study group devoted to the development of multi-
center projects with large populations of APS patients. It
contains clinical, laboratory, and therapeutic data on all re-
ported cases of CAPS. The CAPS Registry, including a com-
plete list of members of the European Forum on Antiphos-
pholipid Antibodies, can be freely consulted through the
Internet (http://www.med.ub.es/MIMMUN/FORUM/
CAPS.HTM).

The sources of information in the CAPS Registry are
the personal communications of the physicians who treated
these patients as well as published reports of patients with
CAPS. A search of Medline for published reports in order to
locate all cases of CAPS is performed periodically, using the
following key words: catastrophic, antiphospholipid, cata-
strophic antiphospholipid syndrome. Patients who are included
in the CAPS Registry fulfill the classification criteria for CAPS
(4). According to these criteria, 53.8% of the patients had
definite CAPS and 46.2% had probable CAPS. We summa-
rized data from these patients using a standardized form that
included sex, age, diagnosis of the underlying disorder, main
clinical manifestations, immunologic features, and treatment.
Clinical and immunologic characteristics of some of these
patients have been previously described (2,3,8,9).

Patients who died were also analyzed separately. The
clinical diagnosis considered by their physician-in-charge to be
the cause of death and the findings at autopsy (when de-
scribed) were evaluated. In order to identify prognostic factors
in patients with CAPS, the main clinical and immunologic
features and the types of treatment in the patients who died
were compared with those in the patients who survived.

To assess the influence of the time of diagnosis on the
evolution of CAPS, we divided the 250 patients into 2 groups
according to the year their CAPS was diagnosed: 149 patients
were diagnosed before 2001, and 78 patients were diagnosed
between 2001 and February 2005. This information was not
obtained in 23 of the 250 patients. The year 2001 was selected

as the cutoff because the largest series of 80 patients with
catastrophic APS was published that year (3).

Statistical analyses were performed with SPSS for
Windows statistical software (version 10.0; SPSS, Chicago, IL).
Values are reported as the mean � SD. Mean values of
continuous variables were compared using Student’s t-test or
the nonparametric Mann-Whitney U test. Chi-square and
Fisher’s exact tests were performed to evaluate differences
between categorical data in patients with CAPS. Multiple
logistic regression analysis was also performed. All statistical
tests were 2-tailed, and only associations with a P value less
than 0.05 were considered statistically significant.

RESULTS

Up to February 2005, the CAPS Registry in-
cluded 250 patients. The main demographic, clinical,
and laboratory features of these patients are given in
Table 1. Of the 250 patients in the CAPS Registry at that
time, patients 1–130 have been described in detail in
previous case reviews (2,3). The main clinical character-
istics, laboratory features, treatments, and outcomes in
patients 131–250 are available at the CAPS Registry
Web site (http://www.med.ub.es/MIMMUN/FORUM/
CAPS.HTM).

Among the 250 patients, 112 (44.8%) died at the
time of the CAPS event. For our analyses, each episode
of CAPS was considered separately, including those in
the 4 patients who had recurrences (3 patients with 2
recurrences and 1 patient with 3 recurrences). A total of
255 episodes of CAPS were analyzed.

Major causes of death and findings of his-
topathologic studies. The major cause of death was
identified in 81 of 114 patients who died (71.1%) (Table
2). Cerebral involvement was the most frequent cause of
death, being present in 22 of the 81 patients (27.2%).
Cardiac involvement was identified as the major cause of
death in 16 of the 81 patients (19.8%), followed by
infection in 16 patients (19.8%), multiple organ failure
in 14 (17.3%), pulmonary involvement in 8 (9.9%), and
abdominal involvement in 4 (4.9%).

Autopsy was performed in 58 of the 114 patients
(50.9%) (Table 2). The main occlusive features were
microthrombosis, which was identified in 49 patients
(84.5%), followed by infarcts in 31 (53.4%), thrombosis
of the large vessels in 11 (19%), and pulmonary embo-
lism in 7 (12.1%). Nonbacterial thrombotic endocarditis
was identified in 16 patients (27.6%). The mitral valve
was the most commonly affected, followed by the aortic
and tricuspid valves.

Prognostic factors. There were no differences in
distribution by sex, mean age, the presence of a precip-
itating factor at the time of CAPS, and the number of

MORTALITY IN PATIENTS WITH CAPS 2569



organs affected between patients who died and those
who survived (Table 3). Patients with systemic lupus
erythematosus (SLE) had a higher mortality rate com-
pared with those with primary APS (59% versus 37.9%;
P � 0.003). However, we did not find differences in the
first clinical manifestation at the time of CAPS or in
CAPS as the first manifestation of APS, or in the clinical
manifestations attributed to thrombotic and nonthrom-
botic events during the episode of CAPS (ARDS, en-
cephalopathy, and myocardial dysfunction) between pa-
tients who died and those who survived.

There were no differences in the laboratory

features, including the presence of disseminated intra-
vascular coagulation, parameters of hemolysis, and the
antiphospholipid antibody profile between patients with
CAPS who died and those who survived (Table 4).
Thrombocytopenia (platelet count �100,000/mm3) was
more common in survivors, but the difference was not
statistically significant. The presence of antinuclear an-
tibodies was associated with an increased mortality rate
(65.9% versus 49.1%; P � 0.017).

Table 2. Major cause of death and findings of histopathologic stud-
ies in patients with CAPS*

No. (%) of patients
with CAPS

Major cause of death (n � 81)
Cerebral involvement 22 (27.2)
Stroke 15 (18.5)
Cerebral hemorrhage 4 (4.9)
Encephalopathy 3 (3.7)

Cardiac involvement 16 (19.8)
Cardiac failure 14 (17.3)
Arrhythmias 2 (2.5)

Infection 16 (19.8)
Bacterial sepsis 10 (12.3)
Fungal sepsis 3 (3.7)
Pneumocystis carinii pneumonia 2 (2.5)
Suppurative peritonitis 1 (1.2)

Multiple organ failure 14 (17.3)
Pulmonary involvement 8 (9.9)
Acute respiratory distress syndrome 6 (7.4)
Pulmonary embolism 1 (1.2)
Pulmonary hemorrhage 1 (1.2)

Abdominal involvement 4 (4.9)
Liver failure 3 (3.7)
Acute abdomen 1 (1.2)

Histopathologic features (n � 58)
Microthrombosis 49 (84.5)
Kidney 32 (65.3)
Heart 27 (55.1)
Lung 24 (48.9)
Brain 24 (48.9)
Spleen 12 (24.5)
Skin 11 (22.4)
Gut 10 (20.4)
Liver 10 (20.4)
Adrenal gland 8 (16.3)

Infarction 31 (53.4)
Brain 19 (61.3)
Heart 9 (29)
Spleen 6 (19.4)
Kidney 5 (16.1)
Lung 5 (16.1)
Adrenal gland 3 (9.7)

Thrombosis of large vessels 11 (18.9)
Pulmonary embolism 7 (12.1)
Nonbacterial thrombotic endocarditis 16 (27.6)
Acute respiratory distress syndrome 4 (6.8)
Alveolar hemorrhage 3 (5.2)
Budd-Chlari syndrome 1 (1.7)
Adrenal hemorrhage 1 (1.7)

* CAPS � catastrophic antiphospholipid syndrome.

Table 1. Demographic, clinical, and laboratory features of 250 pa-
tients with CAPS*

Demographics
Sex, no. female/no. male 177/73
Age at the time of CAPS, mean � SD years 37� 14

Diagnosis, no. (%) of patients
Primary APS 116 (46.4)
SLE 100 (40)
SLE-like 12 (4.8)
Other 22 (8.8)

No. (%) with precipitating factors† 143 (56)
No. (%) with CAPS as the first manifestation

of APS
116 (46.4)

Main organ involved, no. (%)†
Kidney 180 (70.6)
Lung 163 (63.9)
Brain 158 (62)
Heart 131 (51.4)
Skin 128 (50.2)
Liver 85 (33.3)
Intestine 60 (23.5)
Peripheral veins (thrombosis) 59 (23.1)
Spleen 48 (18.8)
Adrenal gland 33 (12.9)
Peripheral arteries (thrombosis) 27 (10.6)
Pancreas 19 (7.5)
Retina 17 (6.7)
Peripheral nerve 12 (4.7)
Bone marrow 10 (3.9)

Laboratory features, no./no. tested (%)‡
IgG aCL 197/236 (83.5)
IgM aCL 92/221 (41.6)
IgA aCL 3/71 (4.2)
Lupus anticoagulant 173/223 (77.6)
Disseminated intravascular coagulation 33/221 (14.9)
Thrombotic microangiopathic hemolytic
anemia

19/221 (8.6)

* CAPS � catastrophic antiphospholipid syndrome; SLE � systemic
lupus erythematosus; aCL � anticardiolipin antibodies.
† In relation to 255 episodes of CAPS.
‡ Lupus anticoagulant (LAC) was present in 173 of 223 patients tested
(77.6%). In 63 patients (36.4%), the case records stressed that LAC
was detected according to the guidelines of the International Society
on Thrombosis and Hemostasis (Scientific Subcommittee on Lupus
Anticoagulants/Phospholipid-Dependent Antibodies). In the remain-
ing patients, the case records did not state which method was used to
determine LAC.
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Treatment and outcome. Data on treatment were
not available in 7 patients, and in another 6 patients,
none of the treatments that we analyzed was used. A
total of 242 episodes of CAPS were analyzed (Table 5).
Recovery occurred in 56% of CAPS episodes and death
occurred in 44%.

Individual treatments. Anticoagulants (ACs) were
the most frequent treatment, being used in 206 of the
242 episodes of CAPS (85.1%). Unfractionated heparin
was used in 147 episodes (60.7%), low molecular weight
heparin in 31 (12.8%), oral ACs in 101 (41.7%; in 28
episodes, this was the only AC treatment used), and for

Table 3. General characteristics of, and precipitating factors in, patients with CAPS, categorized
according to their death or survival*

Patients who
died during a
CAPS episode
(n � 112)

Patients who
survived a

CAPS episode
(n � 138)

Age at the time of CAPS, mean � SD years 38.5 � 13 36.6 � 15.2
Sex, no. female/no. male 82/30 95/43
Diagnosis, no. (%) of patients
SLE (n � 100) 59 (59)† 41 (41)
Primary APS (n � 116) 44 (37.9) 72 (62.1)

No. (%) with precipitating factors‡ 60 (52.6) 83 (59.3)
Infection 21 (18.4) 31 (21.9)
Surgery 4 (12.3) 14 (10)
Withdrawal of oral ACs/low INR 9 (7.9) 9 (6.4)
Medications 4 (3.5) 10 (7.1)
Obstetric complications 3 (2.6) 10 (7.1)
Neoplasia 12 (10.5) 7 (5)
Trauma 0 3 (2.1)
SLE flare 3 (2.6) 5 (3.5)

No. (%) with CAPS as the first manifestation of APS‡ 49 (43.8) 67 (48.6)
First clinical manifestation at the time of CAPS, no. (%)‡
Pulmonary involvement 15 (27.3) 12 (13.3)
Neurologic involvement 11 (20) 16 (17.8)
Renal involvement 6 (10.9) 16 (17.8)
Cutaneous involvement 5 (9.1) 9 (10)
Cardiac involvement 1 (1.8) 9 (10)
Adrenal involvement 0 1 (1.1)
Multiple organ failure 1 (1.8) 5 (5.6)

No. (%) with �3 organs affected 93 (46.5) 107 (53.5)

* CAPS � catastrophic antiphospholipid syndrome; SLE � systemic lupus erythematosus; ACs �
anticoagulants; INR � international normalized ratio (for the prothrombin time).
† P � 0.003 versus those with a diagnosis of primary APS.
‡ In relation to episodes of CAPS.

Table 4. Laboratory features of patients with CAPS, categorized according to their death or survival*

Patients who died
during a CAPS episode

(n � 114)

Patients who survived
a CAPS episode
(n � 136)

Disseminated intravascular coagulation 15/90 (16.7) 18/131 (13.7)
Hemolysis 33/101 (32.7) 42/119 (35.3)
Thrombocytopenia (�100,000 platelets/mm3) 34/86 (39.5) 54/101 (53.4)
Schistocytes 9/78 (11.5) 20/108 (18.5)
Antinuclear antibodies 62/94 (65.9)† 56/114 (49.1)
Antiphospholipid antibodies
IgG aCL 87/103 (84.5) 110/133 (82.7)
IgM aCL 35/92 (38) 57/129 (44.2)
Lupus anticoagulant 78/97 (80.4) 95/126 (75.4)

* Values are the number of patients/number tested (%). CAPS � catastrophic antiphospholipid
syndrome; aCL � anticardiolipin antibodies.
† P � 0.017 versus the group that survived.
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the remaining episodes, heparin was the initial treat-
ment during the acute episode, followed by oral ACs
when the prothrombin time was at an international
normalized ratio (INR) of 2–3.5; there were no reports
of patients with a prothrombin time with an INR of �2.
There was no statistically significant difference between
patients who died and those who survived in relation to
the types of anticoagulation treatment received.

Corticosteroids (CS) were used in 190 episodes of
CAPS (78.5%) and were given as intravenous pulses
(500–1,000 mg/day for 1–3 days) in 65 episodes (34.2%)
and as oral or intravenous dosages of 1–2 mg/kg/day in
64 (33.7%). These data were not available in the remain-
ing 61 episodes. Cyclophosphamide (CYC) was used in
75 episodes (30.9%) and was given as an intravenous
pulse in 40 episodes (53.3%) and as an oral dose (50–100

Table 5. Treatments used during the 242 episodes of CAPS*

No. (%) of CAPS
episodes treated

No. (%) of CAPS
episodes with recovery

Individual treatments
ACs 206 (85.1) 130 (63.1)†
CS 190 (78.5) 106 (55.8)
CYC 75 (30.9) 39 (52)
PE 73 (30.1) 45 (61.6)
IVIGs 51 (21.1) 30 (58.8)
AGs 26 (10.4) 16 (61.5)

Treatment combinations
ACs � CS 48 (19.8) 30 (63.8)
ACs � CS � PE and/or IVIGs 42 (17.4) 29 (69)
ACs alone 39 (16.1) 25 (64.1)
ACs � CS � CYC � PE and/or IVIGs 34 (14) 21 (61.8)
ACs � CS � CYC 19 (7.9) 10 (52.6)
ACs � CS � PE 18 (7.4) 14 (77.8)
ACs � CS � CYC � PE 17 (7) 11 (64.7)
ACs � CS � IVIGs 15 (6.2) 9 (60)
CS alone 11 (4.5) 2 (18.2)‡
ACs � CS � PE � IVIGs 9 (3.7) 6 (66.7)
ACs � CS � CYC � IVIGs 9 (3.7) 4 (44.4)
ACs � CS � CYC � PE � IVIGs 8 (3.3) 6 (75)
ACs � CS � AGs 6 (2.5) 3 (50)
ACs � AGs 5 (2) 4 (80)
CS � CYC � PE 5 (2) 2 (40)
CS � CYC 5 (2) 0
CS � PE 4 (1.7) 1 (25)
ACs � CS � CYC � AGs 3 (1.2) 1 (33.3)
ACs � CS � IVIGs � AGs 2 (0.8) 2 (100)
ACs � CYC � PE � IVIGs 2 (0.8) 1 (50)
ACs � PE 2 (0.8) 0
CS � CYC � AGs 2 (0.8) 1 (50)
ACs � CS � CYC � PE � AGs 1 (0.4) 1 (100)
IVIGs alone 1 (0.4) 1 (100)
ACs � CS � PE � AGs 1 (0.4) 1 (100)
ACs � CS � CYC � PE � IVIGs � AGs 1 (0.4) 1 (100)
PE � AGs 1 (0.4) 0
CS � AGs 1 (0.4) 0
CS � IVIGs 1 (0.4) 0
CS � PE � AGs 1 (0.4) 0
ACs � CYC � AGs 1 (0.4) 0
CS � CYC � PE � AGs 1 (0.4) 0
PE � IVIGs 1 (0.4) 0
CS � CYC � IVIGs 1 (0.4) 0
CS � PE � IVIGs 1 (0.4) 0

* Treatment was not recorded for 7 of the patients, and in 6 other patients, none of these treatments were
given. A total of 242 episodes of catastrophic antiphospholipid syndrome (CAPS) were analyzed. ACs �
anticoagulants; CS � corticosteroids; CYC � cyclophosphamide; PE � plasma exchange; IVIGs �
intravenous immunoglobulins; AGs � antiaggregants (platelet aggregation inhibitors).
† P � 0.0001, odds ratio 5.98 (95% confidence interval 2.84–13.80) versus episodes not treated with ACs.
‡ P � 0.01 versus episodes not treated with CS.
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mg/day) in 10 (13.3%). Route of administration was not
specified in the remaining 25 episodes. There was no
statistically significant difference between patients who
died and those who survived with regard to the dosages
and routes of administration of CS and CYC.

Plasma exchange (PE) was used as the treatment
in 73 of the 242 episodes of CAPS (30.1%), intravenous
immunoglobulins (IVIGs) were used in 51 (21.1%), and
antiaggregants (AGs; platelet aggregation inhibitors)
were used in 26 (10.7%).

Other treatments used were hemodialysis in 44
episodes (18.2%), antibiotics in 36 (14.9%), surgery in
15 (6.2%; including splenectomy in 3), defibrotide and
prostacyclin in 3 episodes each (1.2%), cyclosporine and
azathioprine in 2 episodes each (0.8%), and mycophe-
nolate mofetil and danazol in 1 episode each (0.4%). In
addition, 34 episodes (14.0%) required ventilatory sup-
port.

Considering the presence or absence of a single
treatment, recovery occurred in 63.1% of the CAPS
episodes treated with ACs versus 22.2% in episodes not
treated with ACs (P � 0.0001, odds ratio [OR] 5.98
[95% confidence interval (95% CI) 2.84–13.80). In
addition, for episodes treated with the following agents
versus episodes not treated with that agent, recovery
occurred in 55.8% with CS treatment versus 56.9%, in
52% with CYC treatment versus 57.8%, in 61.6% with
PE versus 53.7%, in 58.8% with IVIGs versus 55.3%,
and in 61.5% with AGs versus 56.4% (P not significant
for each comparison). Moreover, hemodialysis was as-
sociated with increased mortality (61.4% in episodes
requiring hemodialysis versus 37% in those that did not;
P � 0.007).

Treatment combinations.Most patients received a
combination of nonsurgical therapies (Table 5). ACs
plus CS was the most common combination (19.8%),
followed by ACs plus CS plus PE and/or IVIGs (17.4%).
The higher recovery rate was achieved by the combina-
tion of ACs plus CS plus PE (77.8%), followed by ACs
plus CS plus PE and/or IVIGs (69%), but there was no
statistical difference between them. In contrast, concom-
itant treatment with CYC did not demonstrate addi-
tional benefit. Considering the presence and absence of
a specific combination of treatments, there were no
differences in the recovery rate. However, in the case of
ACs plus CS plus PE and/or IVIGs and ACs plus CS
plus PE, there was a trend toward a higher rate of
recovery for episodes that were treated with this combi-
nation versus those that were not (69% versus 54.4%
[P � 0.089], and 77.8% versus 55.4% [P � 0.083],
respectively). Treatment with CYC did not demonstrate

an additional benefit. In addition, we found that the
isolated use of CS was related to a lower rate of recovery
(18.2% versus 58.1% of episodes not treated with CS;
P � 0.01).

Time of diagnosis and outcome. To assess the
influence of the time of diagnosis on outcome in the
CAPS patients, we categorized the 250 patients into 2
groups according to the year CAPS was diagnosed. One
hundred forty-nine patients were diagnosed before 2001,
and 78 patients from 2001 to February 2005. This informa-
tion could not be obtained in 23 patients (Table 6).

The mortality rate decreased over time, from
53% in those diagnosed before 2001 (first period) to
33.3% in those diagnosed between 2001 and February
2005 (second period) (P � 0.005, OR 2.25 [95% CI
1.27–3.99]). In order to investigate the causes of this
decrease in the mortality rate, we compared the charac-
teristics between these 2 groups. There were no differ-
ences in distribution by sex, diagnosis, CAPS as the first
manifestation of APS, the first clinical manifestation at
the time of catastrophic APS, and the number of organs
affected. Patients diagnosed in the second period were
younger than those diagnosed in the first period (34.4 �
11.8 years versus 39.4 � 14.8 years; P � 0.016). In
addition, a higher number of precipitating factors for
CAPS episodes was identified in the second period as
compared with the first period (P � 0.017).

When we analyzed the treatments that were used
during each period, we found no differences in the use of
specific treatments according to the year of diagnosis.
However, when we compared the combination of treat-
ments that achieved a higher recovery rate in the entire
series, we found that in patients with CAPS diagnosed in
the second period, the combination of ACs plus CS plus
PE and/or IVIGs was used more often than in the group
with CAPS diagnosed in the first period (28.6% versus
13.3%; P � 0.007, OR 2.61 [95% CI 1.30–5.21]). In
addition, this treatment combination was used most
often for CAPS episodes diagnosed in the second pe-
riod. In contrast, treatment combinations that included
CYC were used less often in the second period than in
the first period.

Using logistic regression analysis that included
age, the presence of a precipitating factor, and the rate
of use of combined therapy with ACs plus CS plus PE
and/or IVIGs, the decrease in mortality rates seen
during the second period was associated with the mean
age at the time of CAPS (P � 0.039, OR 0.97 [95% CI
0.95–0.99]) and with the higher rate of use of combined
therapy with ACs plus CS plus PE and/or IVIGs (P �
0.025, OR 2.26 [95% CI 1.10–4.62]).
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DISCUSSION

The outcome of patients with CAPS in the
present series was similar to outcomes reported in 1998
and 2001 (2,3), with a marginal reduction in the mortal-
ity rate, from 50% to 45.6%. The present study was a
retrospective analysis that was performed with informa-
tion provided by physicians-in-charge and gathered from

published case reports. There have been no prospective
randomized trials of patients with CAPS; however, be-
cause of the rarity and severity of CAPS, such trials
would be quite difficult to perform. Although the data
from the present study should be considered with cau-
tion, the CAPS Registry has proved to be a useful tool,
and several important conclusions can be drawn from
our findings.

Table 6. Outcome in patients with CAPS, categorized according to year of diagnosis*

CAPS diagnosis
before 2001

CAPS diagnosis
between 2001 and
February 2005

No. (%) of patients who died 79 (53) 26 (33.3)†
Age at the time of CAPS, mean � SD years 39.4 � 14.8 34.4� 11.8‡
Sex, no. female/no. male 105/44 55/22
Diagnosis, no. (%) of patients
SLE 52 (36.9) 36 (47.4)
Primary APS 69 (48.9) 34 (44.7)

No. (%) with precipitating factors§ 74 (50) 52 (66.7)¶
CAPS as the first manifestation of APS§ 67 (45.9) 32 (41.6)
First clinical manifestation at the time of CAPS§
Neurologic involvement 20 (20.8) 7 (16.3)
Renal involvement 15 (15.6) 7 (16.3)
Pulmonary involvement 20 (20.8) 5 (11.6)
Cardiac involvement 5 (5.2) 5 (11.6)
Cutaneous involvement 9 (9.4) 3 (7)

Multiple organ involvement, no. (%) of patients
3 organs affected 32 (21.4) 22 (28.2)
4 organs affected 31 (20.8) 16 (20.5)
5 organs affected 32 (21.4) 17 (21.8)
6 organs affected 14 (9.4) 5 (6.4)

Individual treatments, no. (%) of CAPS episodes#
ACs 110 (76.9) 68 (88.3)
CS 105 (73.4) 65 (84.4)
CYC 45 (31.5) 18 (23.4)
PE 45 (31.5) 26 (33.8)
IVIGs 25 (17.5) 21 (27.3)
AGs 13 (9.1) 8 (10.4)

Treatment combinations, no. (%) of CAPS episodes#
ACs � CS (n � 43) 25 (17.5) 18 (23.4)
ACs alone (n � 33) 27 (18.9) 6 (7.8)**
ACs � CS � PE (n � 18) 9 (6.3) 9 (11.7)
ACs � CS � CYC � PE (n � 16) 11 (7.7) 5 (6.5)
ACs � CS � IVIGs (n � 14) 7 (4.9) 7 (9.1)
ACs � CS � PE � IVIGs (n � 9) 3 (2.1) 6 (7.8)
ACs � CS � PE and/or IVIGs (n � 41) 19 (13.3) 22 (28.6)††
ACs � CS � CYC � PE and/or IVIGs (n � 31) 22 (15.4) 9 (11.7)

* CAPS � catastrophic antiphospholipid syndrome; SLE � systemic lupus erythematosus; ACs �
anticoagulants; CS � corticosteroids; CYC � cyclophosphamide; PE � plasma exchange; IVIGs �
intravenous immunoglobulins; AGs � antiaggregants (platelet aggregation inhibitors).
† P � 0.005, odds ratio 2.25 (95% confidence interval 1.27–3.99) versus patients with CAPS diagnosed
before 2001.
‡ P � 0.016 versus patients with CAPS diagnosed before 2001.
§ In relation to episodes of CAPS.
¶ P � 0.017 versus patients with CAPS diagnosed before 2001.
# The total number of CAPS episodes treated before 2001 was 143; the total treated between 2001 and
February 2005 was 77.
** P � 0.03 versus patients with CAPS diagnosed before 2001.
†† P � 0.007, odds ratio 2.61 (95% confidence interval 1.30–5.21) versus patients with CAPS diagnosed
before 2001.
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First, the presence of SLE was related to a higher
mortality rate in patients with CAPS. The association of
antinuclear antibody positivity with an increased mortal-
ity rate can be explained by the coexistence of SLE in
these patients. Second, we confirmed the lower mortality
rate associated with the use of AC therapy (36.9% versus
77.8%; P � 0.0001), which was demonstrated in the
series reported in 2001 (3). In addition, the use of ACs
for the treatment of CAPS increased from 70% in the
1998 series (2) to 84% in the 2001 series (3) and to
85.1% in the present series. When we analyzed the
diverse combinations of treatments, ACs plus CS was
the most common combination, followed by ACs plus
CS plus PE and/or IVIGs, which was used in almost 40%
of the CAPS episodes. The higher rate of recovery was
achieved by the combination of ACs plus CS plus PE
(77.8%), followed by ACs plus CS plus PE and/or IVIGs
(69%). In contrast, the addition of CYC did not dem-
onstrate any further benefit. Although there were no
differences in the recovery rate with regard to the
presence or absence of a specific treatment combination,
in the case of the combination ACs plus CS plus PE
and/or IVIGs and the combination ACs plus CS plus PE,
there was a trend toward a higher rate of recovery for
CAPS episodes that were treated with these combina-
tions versus those that were not (69% versus 54.4% [P �
0.089] and 77.8% versus 55.4% [P � 0.083], respec-
tively). In contrast, we found that the isolated use of CS
had a poorer prognosis (P � 0.01).

Another point of interest of our study is the
analysis of the influence of the time of CAPS diagnosis
on these prognostic factors. We demonstrated that the
episodes of CAPS that were diagnosed, and therefore
treated, from 2001 to February 2005 had a higher
recovery rate compared with those diagnosed and
treated before 2001. We believe that the difference in
the mean age at the time of CAPS diagnosis between the
first and second periods, although statistically signifi-
cant, was not high enough to explain the decreased
mortality rate for those diagnosed during the second
period. Episodes of CAPS diagnosed during the second
period showed a higher number of precipitating factors.
This fact may indicate that physicians are increasingly
recognizing CAPS, and therefore, earlier and more
specific treatment for both the precipitating factors and
CAPS is being prescribed. However, we believe that the
main explanation for this significant reduction in mor-
tality rates was the increased use of combined treatment
with ACs plus CS plus PE and/or IVIGs.

In this regard, combination therapy with ACs
plus CS plus PE and/or IVIGs was the most commonly

used treatment for CAPS cases diagnosed from 2001 to
February 2005. This is consistent with the international
consensus guidelines for the management of CAPS (4).
If CAPS is suspected, aggressive treatment is required
without delay. General measures, such as treatment or
elimination of precipitating factors, should be applied in
addition to first-line therapies (ACs with intravenous
heparin plus high doses of CS). Second-line therapies
(IVIGs and/or PE) are necessary in the absence of a
clinical response or when the condition is life-
threatening (vital organ involvement and development
of organ failure). In the case of a deteriorating clinical
situation, one of the third-line treatments (CYC, fibrino-
lytics, ancrod, defibrotide, prostacyclin, and anticytokine
therapies) should be considered, although experience
with these treatments in CAPS is very limited and/or the
effects on outcome are unknown. The results of the
present study reinforce this treatment strategy. Further-
more, Uthman et al (10) also recommended the inclu-
sion of CAPS in the category II or III indications for
therapeutic PE.

With regard to clinical diagnosis of the causes of
death in these patients with CAPS, cerebral involvement
was considered the main cause of death, being present in
27.1% of patients, mainly consisting of stroke. However,
cardiac and pulmonary conditions together represented
the main cause of death, being present in 29.6% of
patients, which is consistent with the rates in previously
published series (2,3).

The main finding of autopsy was microthrombo-
sis, which was present in 84.5% of patients. This is one of
the features that differentiate classic APS from cata-
strophic APS. In the former, single venous or arterial
occlusions of the medium-to-large blood vessels usually
dominate the clinical picture. In CAPS, however, severe
multiple organ dysfunction, characterized by diffuse
small-vessel ischemia and thromboses predominantly
affecting the parenchymal organs, dominates (11,12).
CAPS is associated with endothelial cell activation as a
result of antigen–antibody reactions on the surface of
endothelial cells or monocytes. The activation of endo-
thelial cells and the accompanying up-regulation of
adhesion molecules and tissue factor are likely to be
pivotal to the development of CAPS. The clinical man-
ifestations of CAPS depend on (a) the organs that are
affected by the thrombotic events and the extent of the
thrombosis, as well as (b) manifestations of the systemic
inflammatory response syndrome (SIRS), which are
presumed to be due to excessive release of cytokines
from affected and necrotic tissues (13). It is now recog-
nized that SIRS may arise both from sepsis and from
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noninfectious causes, such as immune-mediated organ
injury. ARDS (14), encephalopathy (15), and myocar-
dial dysfunction (16) are the clinical manifestations that
have been related to the development of SIRS.

In conclusion, the only identified prognostic fac-
tor for a higher mortality rate in patients with CAPS was
the presence of SLE. According to the results of the
present study, we advocate the use of a combined
treatment with ACs plus CS plus PE as first-line therapy
in patients with CAPS. The higher rate of the use of
combination treatment with ACs plus CS plus PE and/or
IVIGs seems to be the main explanation for the signif-
icant reduction in mortality rates that we found in CAPS
episodes diagnosed during the period from 2001 to
February 2005. Further prospective studies using large-
scale registries such as the CAPS Registry will help us to
better assess the prognostic factors and appropriate
treatment of patients with CAPS.
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Abstract

The ‘catastrophic’ variant of the antiphospholipid syndrome (APS) is characterized by a diffuse thromboticmicrovasculopathy. In
contrast to the classical APS, single venous or arterial medium-to-large blood vessel occlusions are uncommon. The mechanisms of
catastrophic APS are not clearly understood. In addition, there are no studies on pathophysiologic mechanisms of catastrophic APS.

The clinical manifestations of catastrophic APS probably depend on (a) the organs affected by the thrombotic events and
extent of the thrombosis and (b) manifestations of the systemic inflammatory response syndrome which are presumed to be due
to excessive cytokine release from affected and necrotic tissues.

The evident relationship between APS and infection may enable us to explain the development of catastrophic APS using
the sepsis model. This is because catastrophic APS is characterized by multiple microvascular thrombotic events, of rapid onset,
and causing multiorgan failure, a picture suggestive of septic shock, in which, there is a massive, acute inflammatory response.
© 2006 Elsevier B.V. All rights reserved.

Keywords: Catastrophic APS; Pathogenesis; Systemic inflammatory distress syndrome; Multiorgan dysfunction syndrome; Thrombotic
microangioapathy
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1. Introduction

The ‘catastrophic’ variant of the antiphospholipid
syndrome (APS) was described by Asherson in 1992 [1]

as a condition characterized by multiple vascular
occlusive events, usually affecting small vessels, present-
ing over a short period of time, and laboratory confir-
mation of the presence of antiphospholipid antibodies
(aPL). Several large series have been reported demon-
strating an increase in the number of patients with this
condition over the past few years [2,3]. Due to the
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diversity of the clinical and serological presentations that
have been published under this term, an international
consensus on classification for catastrophic APS has been
developed [4]. In 2003, the eponym “Asherson's Syn-
drome” was attached to the condition [5]

The disorder is characterized by a diffuse thrombotic
microvasculopathy with a predilection for lung, brain,
heart, kidney, skin, and gastrointestinal tract. In contrast
to the classical APS, single venous or arterial medium-
to-large blood vessel occlusions are uncommon. How-
ever, atypical occlusive events involving adrenal, pan-
creatic, splenic, and testicular vessels characterize the
catastrophic APS [6].

Although patients with catastrophic APS represent
less than 1% of all patients with APS [7], they are usually
in a life-threatening situation. In this respect, themortality
rate is around 50% in the largest published series [2,3].
Classically, it has been described as a syndrome resulting
inmultiorgan failure but the cause of this highmortality is
still unknown. In most patients, cardiac problems seemed
to be the major cause of death (e.g. myocardial
microthrombi, leading to cardiac failure, acute myocar-
dial infarction and cardiac arrest). Respiratory failure,
mainly as acute respiratory distress syndrome (ARDS),
was also present in several of these patients [3].

The main finding of necropsy studies was micro-
thrombosis, present in 84.5% of patients. This is one
of the features that differentiates classic APS from
catastrophic APS. In the former, single venous or arterial
medium-to-large blood vessel occlusions usually dom-
inate the clinical picture. In catastrophic APS, however,
severe multiple organ dysfunction characterized by
diffuse small vessel ischemia and thromboses predom-
inantly affecting the parenchymal organs dominates the
clinical picture [8].

2. Pathophysiologic mechanisms

The mechanisms of catastrophic APS are not clearly
understood. It is still unclear as to why some patients will
develop recurrent thromboses, mainly affecting large
vessels, while others develop rapidly recurrent vascular
occlusions, predominantly affecting small vessels. In-
deed, the preceding precipitating or “trigger” factors may
be identical in either simple or classic APS patients and in
those with catastrophic APS. Clearly, other factors, as yet
unidentified, must play important roles.

The pathogenesis of catastrophic APS has not received
as much attention as have the clinical manifestations. The
rarity of the condition, its high mortality, sporadic cases
only encountered in many different geographical areas
and hospitals, and lack of education of intensive care units

physicians have undoubtedly led to difficulties in col-
lecting blood and serum samples from affected patients
both during the episode, and if they survive, later as well.

The clinical manifestations of catastrophic APS pro-
bably depend on (a) the organs affected by the thrombotic
events and extent of the thrombosis and (b)manifestations
of the systemic inflammatory response syndrome (SIRS)
which are presumed to be due to excessive cytokine
release from affected and necrotic tissues. At present,
these two explanations remain theoretical.

It is now recognized that SIRS may arise both from
sepsis and from non-infectious causes, such as immune-
mediated organ injury. The acute respiratory distress
syndrome (ARDS) [9], encephalopathy [10] and myo-
cardial dysfunction [11], clinical manifestations present
in patients with catastrophic APS, have all been related
with the development of SIRS.

The hypothesis advanced by Kitchens is significant in
the pathogenesis of this condition in selected patients [12].
Of the 6 patients he reported as suffering with what he
termed “thrombotic storm”, 3 were clear examples of
catastrophic APS, and, although antiphospholipid anti-
body tests were not performed in the remainder, it is
highly probable that these were also examples of the
condition. He hypothesized that the newly formed clots in
some patients with preexisting hypercoagulability con-
tinued to provide thrombin formation. Fibrinolysis is
secondarily depressed by the increase in plasminogen
activator inhibitors referred to as fibrinolytic “shut down”,
and coagulation activation products, viz. prothrombin
activation product F1 and 2, thrombin antithrombin com-
plexes, and protein C-activated peptide, are elevated
simultaneously. There may be a reduction in the natural
anticoagulant proteins such as antithrombin, protein C,
protein S, and also β2 glycoprotein I (GPI).

It can be seen that 60% of patients appear to have
developed catastrophic APS following an identifiable
“trigger” factor, with infections dominating the list [13].
Postulated mechanisms by which infections may cause
thrombosis have been a subject of much interest over the
past 5 years. Asherson and Shoenfeld proposed a theory
of “molecular mimicry” in 2000 [14].

The sepsis response begins with the activation of host
cells by recognition of lipopolysaccharide (LPS). The
main mechanism by which LPS is sensed is via an LPS-
binding protein (LBP) and then signaling through the
Toll-like receptor 4 (TLR4). TLRs are a key component
of the innate immune response able to recognize specific
microbial products including LPS. Intracellular signal-
ing depends on binding of the intracellular TLR domain
to IRAK (IL-1 receptor-associated kinase), a process
that is facilitated by an adapter protein MyD88 (myeloid
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differentiation protein 88). The activation of IRAK
induces the nuclear translocation of nuclear factor-κβ
(NF-κβ) and ultimately the activation of cytokine gene
promoters such as IL-1, IL-6, and TNF-α [15].

In vitro activation of endothelial cells mediated by
anti-β2GPI antibodies was found to be associated with
NF-κB translocation from the cytoplasm to the nucleus
[16]. However, the upstream signalling steps have
been only recently investigated. Both human monoclo-
nal IgM as well as polyclonal IgG anti-β2GPI antibodies
trigger an endothelial signalling cascade comparable to
that activated by LPS and MyD88 [17]. Anti-β2GPI
antibodies and LPS induce a comparable phosphoryla-
tion of the IRAK. These findings raised the possibility
that the autoantibodies activate endothelial cells through
the TLR-4 involved in LPS pathway [17].

Anti-β2GPI antibodies were shown to recognize
β2GPI peptides displaying a molecular mimicry with
common bacteria and viruses, both at the level of amino
acid sequence and conformational structure [18]. Such a
homology was suggested to represent the rationale for
the possible infectious origin of the syndrome. Because
common microbial structures do represent the natural
ligand for TLRs, it has been speculated that β2GPI might
interact with TLRs and that anti-β2GPI antibodies re-
cognizing the molecule might cross-link it together with
TLRs eventually triggering the inflammatory cascade.

Since these receptors are intimately involved with
innate immunity directed especially towards infections
as prevalent as “triggering” factors in catastrophic APS,
their role remains to be further explored and studies
looking at differing phenotypes in those patients mani-
festing catastrophic APS are needed.

Another point of interest is the presence of throm-
botic microangiopathy as a hallmark of catastrophic
APS. Thrombotic microangiopathies (TMA) are a group
of entities characterized by the presence of schistocytic
hemolysis and consumptive thrombocytopenia and
which include thrombotic thrombocytopenic purpura
(TTP), hemolytic-uremic syndrome (HUS), HELLP
syndrome, malignant hypertension, scleroderma renal
crisis, disseminated cancer, human immunodeficiency
virus infection, and may be precipitated by some drugs
such as cyclosporyne A, ticlopidine, and clopidogrel
[19]. The presence of schistocytes in catastrophic APS
makes the differential diagnosis between catastrophic
APS and TTP difficult in aPL patients with predomi-
nantly renal and neurological involvement. There
remains a possibility that, pathologically, catastrophic
APS and TTP might be a partially identical syndrome,
and some cases of catastrophic APS may be diagnosed
as TTP or vice versa.

Classic idiopathic TTP result from severe deficiency of
the metalloprotease enzyme ADAMTS13, which pre-
vents microvascular platelet aggregation by the cleaving
of the adhesive von Willebrand factor (vWF) secreted
by endothelial cells. This gives rise to unusually large
multimers of circulating vWF, which react with platelet
glycoprotein, triggering pathologic aggregation of plate-
lets at intravascular sites. Hereditary TTP is caused by
homozygous or double heterozygous ADAMTS13 muta-
tions. Acquired TTP is usually associated with auto-
antibodies against ADAMTS13.

What then does the current research in ADAMTS13
deficiency inAPS show?Amoura et al. described 2 patients
with TTP and primary APS [20]. In the same work, these
authors described the results of tests for ADAMTS13
activity in 20 patients with primaryAPS, as well as tests for
aPL in 26 patients who had TTP with severe ADAMTS13
deficiency and ADAMTS13 inhibiting antibodies. In both
patients with TTP and primary APS, ADAMTS13 activity
was undetectable and ADAMTS13 inhibiting antibodies
were present. In 20 patients with primary APS, no severe
deficiency ofADAMTS13was observed. Finally, only 1 of
the 26 patients with TTP had a low level of IgG anticar-
diolipin antibodies (aCL). Moreover, Rieger et al. studied
the prevalence of ADAMTS13 antibodies in 59 patients
with TMA, 40 patients with systemic lupus erythematosus
(SLE) and 55 patients with APS [21]. In patients with acute
acquired TMA and plasma levels of ADAMTS13 activity
below 10%, IgG antibodies against ADAMTS13 were
found in 97% and IgM antibodies in 11%. In contrast, anti-
ADAMTS13 IgG or IgM antibodies were detected in only
20% of patients with TMA with ADAMTS13 activity
above 10%. Patients with SLE and APS had prevalences
of IgG antibodies of 13% and 5%, respectively. A high
prevalence of anti-ADAMTS13 IgM antibodies was
found in patients with SLE and APS (18% each), but the
clinical significance of these IgM antibodies in these
groups is unclear. However, all these evidences suggest that
ADAMTS13 deficiency may play a role in some cases of
catastrophic APS.

3. Future research

The most important future objective is to collect
blood and serum samples from patients with catastroph-
ic APS, especially during acute episodes. This will
permit laboratory studies on the pathophysiology of
catastrophic APS, including the cytokine profile, anti-
β2GPI antibody specificity, complement deficiencies,
TLRs and mannose-binding lectin polymorphisms, and
the possible role of ADAMTS13 deficiency. Hopefully,
this will lead to improved management of these patients.
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Take-home messages

• In catastrophic APS, severe multiple organ dysfunc-
tion characterized by diffuse small vessel ischemia
and thromboses predominantly affecting the paren-
chymal organs dominates the clinical picture.

• The mechanisms of catastrophic APS are not clearly
understood. What is left at present are hypotheses
based on extrapolations of studies on classic APS.

• The clinical manifestations of catastrophic APS
probably depend on the organs affected by the
thrombotic events and extent of the thrombosis and
the manifestations of the SIRS. The ARDS, enceph-
alopathy and myocardial dysfunction, clinical mani-
festations present in patients with catastrophic APS,
have all been related with the development of SIRS.

• There is some evidence that anti-β2GPI antibodies
trigger an endothelial signalling cascade comparable
to that activated by LPS. Thus, anti-β2GPI antibodies
might link to TLRs, triggering the inflammatory
cascade. This seems likely to play a major role in
catastrophic APS.

• There is some evidence that catastrophic APS
induced by anti-β2GPI antibodies share with the
sepsis response the increased expression of tissue
factor and PAI-1 on endothelial cells and monocytes,
and the role of complement activation.

• The ADAMTS13 deficiency may play a role in some
cases of catastrophic APS.
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Abstract

In order to know the causes of death and the prognostic factors, our group analyzed 250 patients included until February
2005 in the web-site based international registry of patients with catastrophic antiphosphopholipid syndrome (APS) (“CAPS
Registry”) (http://www.med.ub.es/MIMMUN/FORUM/CAPS.HTM). Cerebral involvement, mainly consisting of stroke,
followed by cardiac involvement and infections were considered the main causes of death in patients with catastrophic APS.
The presence of systemic lupus erythematosus was related with higher mortality. According to the results of this analysis,
anticoagulation plus steroids plus plasma exchange should be the first line of therapy in patients with catastrophic APS.
© 2006 Elsevier B.V. All rights reserved.
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1. Introduction

The ‘catastrophic’ variant of the antiphospholipid
syndrome (APS) was described by Asherson in 1992 [1]

as a condition characterized by multiple vascular occlu-
sive events, usually affecting small vessels, presenting
over a short period of time, and laboratory confirmation
of the presence of antiphosphoplipid antibodies (aPL).
Several large series have been reported demonstrating an
increase in the number of patients with this condition
over the past few years [2,3].

Although patients with catastrophic APS represent
less than 1% of all patients with APS [4], they are
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usually in a life-threatening situation. In this respect, the
mortality rate is around 50% in the largest published
series [2,3]. Classically, it has been described as a
syndrome resulting in multiorgan failure [5] but the
cause of this high mortality is still unknown.

In order to know the causes of death and the prog-
nostic factors, our group analyzed the case reports
included in the web-site based international registry of
patients with catastrophic APS (“CAPS Registry”) [6].
This registry has been recently created by the European
Forum on Antiphospholipid Antibodies, a study group
devoted to the development of multicenter projects with
large populations of APS patients. It contains clinical,
laboratory, and therapeutic data on all reported cases of
catastrophic APS, and it can be freely consulted through
the Internet (http://www.med.ub.es/MIMMUN/FORUM/
CAPS.HTM). Currently, it contains information on 250
patients. Among them, 112 (44.8%) died at the time of the
catastrophic APS event.

2. Major cause of death

We selected those patients who died and analyzed
their clinical diagnosis considered by their physician-in-
charge as cause of the death and the necropsy charac-
teristics when they were described (Table 1).

With regard to clinical diagnosis of death, cerebral
involvement was considered the main cause of death,

mainly consisting of stroke, followed by cardiac in-
volvement and infection.

The main finding at necropsy studies was micro-
thrombosis, present in 89% of patients. This is one of the
features that differentiate classic APS from catastrophic
APS (Table 2). In the former, single venous or arterial
medium-to-large blood vessel occlusions usually dom-
inate the clinical picture.

3. Prognostic factors

In order to identify prognostic factors in patients with
catastrophic APS, we compared the main clinical and
immunologic features, and the types of treatment that
were used in the patients who died with those in the
patients who survived.

The presence of systemic lupus erythematosus and
positive antinuclear antibody titre were related with a
higher mortality in patients with catastrophic APS. How-
ever, the association of positive antinuclear antibody with
an increased mortality can be explained by the coexis-
tence in these patients of systemic lupus erythematosus.

4. Treatment and outcome

We confirmed the lower mortality (36.9% versus
77.8%; pb0.0001) that is associated with the use of

Table 1
Causes of death and necropsy finding in patients who died with
catastrophic APS

Total of patients who died 46% (114/250)
Clinical diagnosis of death 71.7% (81/114)
Cerebral involvement 19.5% (22/114)

Stroke 13.3% (15/114)
Cerebral haemorrhage 3.5% (4/114)
Encephalopathy 2.7% (3/114)

Cardiac involvement 14.1% (16/114)
Cardiac failure 12.2% (14/114)
Arrhytmias 1.8% (2/114)

Infection 14.1% (16/114)
Bacterial sepsis 8.8% (10/114)
Sepsis by candida 2.6% (3/114)
Cerebral abscesses 0.9% (1/114)
Pneumocistis carinii 1.8% (2/114)

Multiorgan failure 12.4% (14/114)
Pulmonary involvement 7.1% (8/114)

ARDS 5.3% (6/114)
Pulmonary embolism 0.9% (1/114)
Pulmonary haemorrhage 0.9% (1/114)

Abdominal involvement 4.5% (5/114)
Liver failure 2.7% (3/114)
Acute abdomen 1.8% (2/114)

Necropsy 52.2% (59/114)

Table 2
Necropsy finding in patients who died with catastrophic APS

Microthrombosis 89% (53/59)
Renal 62% (37/59)
Cerebral 50.8% (30/59)
Pulmonary 45.7% (27/59)
Cardiac 45.7% (27/59)
Intestinal 30.5% (18/59)
Splenic 28.8% (17/59)
Hepatic 20.3% (12/59)
Cutaneous 20.3% (12/59)
Others 35.5%…(21/59)
Infarcts 54.2% (32/59)
Cerebral 33.8% (20/59)
Myocardial 20.3% (12/59)
Splenic 10.2% (6/59)
Renal 8.4% (5/59)
Hepatic 3.3%…(2/59)
Other 11.25 (7/59)

Other findings at necropsy
Libman Sacks endocarditis 27.1% (16/59)
Pulmonary embolism 16.9% (10/59)
Infection 10.2% (6/59)
Acute respiratory distress syndrome 6.8% (4/59)
Alveolar haemorrhage 5% (3/59)
Budd Chiari 1.6% (1/59)
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anticoagulation (AC) as it was demonstrated in a pre-
vious study from our group [3].

When we analyzed the diverse combinations of
treatments, AC+corticoids (CS) was the most common
combination of treatment, followed byAC+CS+plasma
exchange (PE) and/or intravenous immunoglobulins
(IVIG), used in almost 40% of the patients. The higher
recovery rate was achieved by the combination of AC+
CS+PE (77.8%), followed by AC+CS+PE and/or IVIG
(69%). In contrast, the addition of cyclophosphamide did
not demonstrate any additional benefit.

5. Time of diagnosis

To assess the influence of the time of diagnosis on
their evolution, we divided the 250 patients into two
groups according to their year of diagnosis: 149 patients
were diagnosed before 2000, and 78 patients from 2001
to February 2005. In 23 patients, this information was
not obtained. The year 2001 was selected as cut-off
because the largest series of 80 patients with catastrophic
APS was published this year [3].

We demonstrated that the episodes of catastrophic
APS diagnosed and, therefore, treated from 2001 to
February 2005 had a higher recovery rate compared
with those diagnosed and treated before 2001 (Fig. 1).

We consider that the difference, although statistically
significant, in the mean age at the time of catastrophic
APS between patients of the first and the second period is
not high enough to explain the decrease of mortality rate
in the second period. However, we consider that the main
reason to explain this significant reduction of mortality
was the higher use rate of treatments with AC+CS+PE
and/or IVIG. In this sense, the combination of therapy

with AC+CS+PE and/or IVIG was the most commonly
used treatment in cases of catastrophic APS diagnosed
from 2001.

6. Conclusion

The only identified prognostic factor for higher
mortality rate in patients with catastrophic APS was the
presence of systemic lupus erythematosus. According to
the results of the present study, we advocate the use of a
combined treatment of AC+CS+PE as a first line of
therapy in catastrophic APS. The higher use rate of
combined treatments with AC+CS+PE and/or IVIG
seems to be the main reason to explain the significant
reduction of mortality that we found in catastrophic APS
episodes diagnosed from 2001.

Further prospective studies, using large-scale regis-
tries, such as the “CAPS Registry”, will help us to better
assess the prognostic factors and appropriate treatment
of patients with catastrophic APS.

Take-home messages

• Cerebral involvement followed by cardiac involve-
ment and infections were the most common causes of
death.

• Systemic lupus erythematosus was associated with a
higher mortality rate.

• The higher recovery rate was achieved by the com-
bination of anticoagulation (AC) plus corticoids (CS)
plus plasma exchange (PE) followed by AC+CS+
PE and/or intravenous immunoglobulins (IVIG).

• The addition of cyclophosphamide did not demon-
strate any additional benefit.

• The mortality rate decreased 20% after the year 2001.
• The higher use rate of combined treatment with AC+

CS+PE and/or IVIG was the main reason for
explaining such an important reduction of mortality
in patients with catastrophic APS after 2001.
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Anti-endothelial cell antibodies and antiphospholipid antibodies in Takayasu’s arteritis: correlations of their titers
and isotype distributions with disease activity

To investigate the prevalence of anti-endothelial cell antibodies (AECA) and antiphospholipid antibodies, and the
correlations of their titers with disease activity in patients with Takayasu’s arteritis (TA). Forty-seven patients with
TA and 30 age-and sex-matched controls were studied by Park MC. et. al. (Clin Exp Rheumatol 2006; 24 (2 Suppl
41): S10-6). Blood samples were obtained from all patients and they were divided into either active or stable
disease groups. Paired samples were available in 18 patients at both active and stable stage, respectively. AECA
against human umbilical vein endothelial cells and antiphospholipid antibodies were measured. Forty-two (89.4%)
TA patients had AECA, and positivity rates of IgM and IgG AECAwere 83% and 68.1%, respectively, while those
for controls were both 3.3%. The titers of IgM and IgG AECA in patients were significantly higher than in
controls. IgM AECA titers of the active group were significantly higher than those of the stable group, but IgG
AECA titers were not. Antiphospholipid antibodies were detected in only 4 patients with TA, but not in controls.
Thus, IgM and IgG AECA were more prevalent and their titers were higher in patients with TA than in controls,
and IgM AECA titers correlated well with the disease activity of TA. Antiphospholipid antibodies were not found
significant.

Activation of transforming growth factor-beta 1 and early atherosclerosis in systemic lupus erythematosus

The efficiency of activating latent transforming growth factor (TGF)-beta 1 in systemic lupus erythematosus (SLE)
may control the balance between inflammation and fibrosis, modulating the disease phenotype. To test this
hypothesis, Jackson M. et. al. (Arthritis Research 8(3): R81) studied the ability to activate TGF-beta1 in SLE
patients and control individuals within the context of inflammatory disease activity, cumulative organ damage and
early atherosclerosis. An activation index (AI) for TGF-beta 1 was determined for 32 patients with SLE and 33
age-matched and sex-matched control individuals by quantifying the increase in active TGF-beta 1 under
controlled standard conditions. Apoptosis in peripheral blood mononuclear cells was determined by fluorescence-
activated cell sorting. Carotid artery intima-media thickness (IMT) was measured using standard Doppler
ultrasound. Both IMT and TGF-beta 1 AI for SLE patients were within the normal range. There was a significant
inverse association between TGF-beta 1 AI and levels of apoptosis in peripheral blood mononuclear cells after 24
hours in culture for both SLE patients and control individuals. Only in SLE patients was there a significant
negative correlation between TGF-beta 1 AI and low-density lipoprotein cholesterol (r = -0.404; P = 0.022) and
between TGF-beta 1 AI and carotid artery IMT (r = -0.587; P = 0.0004). A low AI was associated with irreversible
damage, and was inversely correlated with disease duration. To conclude, in SLE low normal TGF-beta1 activation
was linked with increased lymphocyte apoptosis, irreversible organ damage, disease duration, calculated low-
density lipoprotein levels and increased carotid IMT.

75S. Bucciarelli et al. / Autoimmunity Reviews 6 (2006) 72–75



Lessons from the catastrophic antiphospholipid
syndrome (CAPS) registry

Ricard Cervera ⁎, Gerard Espinosa, Silvia Bucciarelli,
José A. Gómez-Puerta, Josep Font

Department of Autoimmune Diseases, Hospital Clínic, Barcelona, Catalonia, Spain

Available online 21 July 2006

Abstract

Although less than 1% of patients with the antiphospholipid syndrome (APS) develop the catastrophic variant, its potentially
lethal outcome emphasizes its importance in clinical medicine today. However, the rarity of this variant makes it extraordinarily
difficult to study in any systematic way. In order to put together all the published case reports as well as the new diagnosed cases
from all over the world, an international registry of patients with catastrophic APS (“CAPS Registry”) was created in 2000 by
the European Forum on Antiphospholipid Antibodies. Currently, it documents the entire clinical, laboratory and therapeutic
data of more than 300 patients whose data has been fully registered. This registry can be freely consulted at the Internet (www.
med.ub.es/MIMMUN/FORUM/CAPS.HTM) and it is expected that the periodical analysis of these data will allow us to
increase our knowledge of this condition.
© 2006 Elsevier B.V. All rights reserved.
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spholipid syndrome

1. Introduction

In the 1980s and early 1990s, isolated case reports
appeared in the world literature documenting patients
who suffered from an often fatal complication associated
with the demonstration of antiphospholipid antibodies
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(aPL). The clinical picture comprised widespread multi-
organ thrombosis and consequent organ failure and was
referred to by the authors as a “devastating non-
inflammatory vasculopathy” [1], “occlusive vasculopa-
thy” [2] or “acute disseminated coagulopathy–vasculo-
pathy” [3] when describing individual cases. In 1992, 10
patients with this unusual condition were first reviewed
and, in an attempt to define its acuteness and severity, the
adjective “catastrophic” was attached to this variant of
the antiphospholipid syndrome (APS) [4].

Although less than 1% of patients with the APS
develop this complication [5], its potentially lethal out-
come, despite all recommended therapies, emphasizes
its importance in clinical medicine today and, although
many publications have drawn attention to its existence,
it seems clear that many more cases still remain undi-
agnosed and inadequately treated in hospital settings the
world over. The majority of these patients end up in
intensive care units (ICU) with multi-organ failure and,
unless the condition is considered in the differential
diagnosis by the attending physicians, it may be com-
pletely missed with a disastrous outcome for the patients
[6,7].

2. CAPS Registry

The rarity of the syndrome made it extraordinarily
difficult to study in any systematic way. In order to put
together all the published case reports as well as the new
diagnosed cases from all over the world, an international
registry of patients with catastrophic APS (“CAPS Re-
gistry”) was created in 2000 by the European Forum on
Antiphospholipid Antibodies, a study group devoted to
the development of multicentre projects with large
populations of APS patients.

Ricard Cervera, Jean-Charles Piette, Yehuda Shoe-
nfeld, Josep Font, Silvia Bucciarelli and Ronald A.
Asherson are the main coordinators of the “CAPS
Registry”. It documents the entire clinical, laboratory
and therapeutic data of all published cases with
catastrophic APS as well as of many additional patients
whose data has been fully registered. The sources of
information are the personal communications of the
physicians who treated these patients and the periodi-
cally computer-assisted search of the medical literature
(Medline, National Library of Medicine, Bethesda, MD)
to locate all cases of published reports in English,
Spanish, French, German and Italian of patients with
catastrophic APS (keywords: catastrophic, antipho-
spholipid, catastrophic antiphospholipid syndrome).

This registry can be freely consulted through the
Internet at: www.med.ub.es/MIMMUN/FORUM/

CAPS.HTM. Currently, it documents the clinical, labor-
atory and therapeutic data of more than 300 patients
whose data has been fully registered.

3. Main results

The initial results of the project have been already
published in several original papers that provide in-
formation on the long-term outcome of patients with this
syndrome [8], the characteristics of associated throm-
botic microangiopathic hemolytic anemia [9], dissem-
inated intravascular coagulation [10], acute respiratory
distress syndrome [11], and causes of death and prog-
nostic factors [12].

Additionally, the heterogeneity of the different cli-
nical forms of presentation of the catastrophic APS led to
the necessity of developing a consensus criteria for def-
inition and classification of patients with this condition.
In September of 2002, a pre-symposium workshop in the
“Tenth International Congress on aPL” held in Taormina,
Italy, allowed the establishment of preliminary criteria
for the classification of catastrophic APS by using the
data from the “CAPS Registry” [13] (Table 1). This

Table 1
Preliminary criteria for the classification of catastrophic APS

1. Evidence of involvement of three or more organs, systems and/or
tissuesa

2. Development of manifestations simultaneously or in less than a
week

3. Confirmation by histopathology of small vessel occlusion in at least
one organ or tissueb

4. Laboratory confirmation of the presence of antiphospholipid
antibodies (lupus anticoagulant and/or anticardiolipin antibodies)c

Definite catastrophic APS: all four criteria.
Probable catastrophic APS: all four criteria, except for only two
organs, systems and/or tissues involvement; all four criteria, except for
the absence of laboratory confirmation at least 6 weeks apart due to the
early death of a patient never previously tested for aPL prior to the
catastrophic APS event; 1, 2 and 4; 1, 3 and 4 and the development of a
third event in more than a week but less than a month, despite
anticoagulation.

a Usually, clinical evidence of vessel occlusions, confirmed by
imaging techniques when appropriate. Renal involvement is defined
by a 50% rise in serum creatinine, severe systemic hypertension
(N180/100 mm Hg) and/or proteinuria (N500 mg/24 h).

b For histopathological confirmation, significant evidence of throm-
bosis must be present, although vasculitis may coexist occasionally.

c If the patient had not been previously diagnosed as having an
APS, the laboratory confirmation requires that presence of antipho-
spholipid antibodies must be detected on two or more occasions at
least 6 weeks apart (not necessarily at the time of the event), ac-
cording to the proposed preliminary criteria for the classification of
definite APS [9].
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consensus statement is of major importance, as patients
with a debatable diagnosis or with less severe disease
(“probable” catastrophic APS) may now be classified
separately and distinctly from those with a “definite”
catastrophic APS. From the analysis of the initial 176
patients included in the “CAPS Registry” [14], 89
(51%) of the previously compiled patients with ca-
tastrophic APS were classified as having “definite” and
70 (40%) as “probable” catastrophic APS. The sen-
sitivity of these criteria was 90.3% and the specificity
99.4%. Positive and negative predictive values were
99.4% and 91.1%, respectively. These criteria will now
provide a more consistent diagnostic paradigm and will
assist in planning and documenting future multicentre
studies.

Furthermore, the analysis of the “CAPS Registry”
also allowed the establishment of an international con-
sensus statement on treatment guidelines [13] (Fig. 1).
The recent analysis of 250 patients from the registry has
confirmed that the higher recovery ratewas achieved by the

combination of anticoagulation+corticosteroids+plasma
exchange (77.8%) [12], as proposed in these guidelines.

4. Conclusion

The “CAPSRegistry” has proved to be a useful tool for
the study of this variant of the APS and it is expected that
the periodical analysis of these data will allow us to
increase our knowledge of this condition in the near future.

Fig. 1. Treatment algorithm of catastrophic APS. *Consider exclusion of other microangiopathic syndromes (mainly thrombotic thrombocytopenic
purpura and heparin-induced thrombosis/thrombocytopenia). **With fresh frozen plasma and specially indicated if schistocytes are present.

Take-home messages

• The rarity of the catastrophic antiphospholipid syn-
drome (less than 1% of patients with the anti-
phospholipid syndrome develop this complication)
made it extraordinarily difficult to study in any sys-
tematic way.

• In order to put together all the published case reports
as well as the new diagnosed cases from all over the
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The role of anti-dsDNA antibodies in tissue damage mechanism remains unclear. In this study, Luan HY. et. al.
(Clin Immunol 2006; 120: 326-34) identified a 45-kDa cognate antigen of anti-dsDNA monoclonal antibodies 9D7
by two-dimensional gel electrophoresisand which determined to be human phosphoglycerate kinase 1(PGK-1) by
MALDI-TOF analysis. The binding of 9D7 to PGK-1 was not affected by DNase I but was inhibited by thymus
dsDNA. Human SLE sera with high anti-dsDNA titers had a high affinity with PGK. In activated Jurkat T cells,
9D7 decreased the PGK-1 mRNA production and IL-2 promoter activity. Reduction in IL-2 gene expression and
protein production were observed in the 9D7-treated cells. Because PGK-1 deficiency may cause mental tardy and
hemolytic anemia, interaction between anti-dsDNA and PGK-1 may be important in lupus pathogenesis.
Moreover, reduction in IL-2 production by anti-dsDNA suggests their role in increasing infection rate and
decreasing proper generation of activation-induced cell death.

world, an international registry of patients with
catastrophic antiphospholipid syndrome (“CAPS
Registry”) was created in 2000.

• This registry can be freely consulted through the Internet
at: www.med.ub.es/MIMMUN/FORUM/CAPS.HTM.

• The analysis of the initial 176 patients included in the
“CAPS Registry” allowed the establishment of pre-
liminary criteria for the classification of catastrophic
antiphospholipid syndrome.

• Furthermore, the analysis of the “CAPS Registry” also
allowed the establishment of an international consen-
sus statement on treatment guidelines.

• The “CAPS Registry” has proved to be a useful tool
for the study of this variant of the antiphospholipid
syndrome and it is expected that the periodical anal-
ysis of these data will allow us to increase our know-
ledge of this condition in the near future.
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Abstract

It is well known that antiphospholipid syndrome (APS) is associated with recurrent pregnancies losses, but is also associated
with other obstetric features such as preeclampsia, uteroplacental insufficiency and preterm birth. Pregnancy is a hypercoagulable
state than can be complicated by thrombosis, especially in those patients with an underlying thrombophilic disorder. Catastrophic
APS is a rare form of presentation of the APS. Several trigger factors have been related with the catastrophic APS, including
infections, anticoagulation withdrawal, surgery, neoplasms and lupus “flares”. In around 6% of the cases, the catastrophic APS
can appear during pregnancy or puerperium. We review this specific subset of the catastrophic APS and propose a therapeutical
approach for this particular situation.
© 2006 Elsevier B.V. All rights reserved.
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1. Introduction

The antiphospholipid syndrome (APS) is a systemic
autoimmune disorder characterized by a combination
of arterial and/or venous thrombosis, pregnancy mor-
bidity, often accompanied by a mild-to-moderate throm-
bocytopenia, and elevated titres of antiphospholipid
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antibodies (aPL), namely, the lupus anticoagulant (LA)
and/or anticardiolipin antibodies (aCL) [1].

The most characteristic feature of the obstetric APS is
pregnancy loss. Currently, recurrent pregnancy loss is a
potentially treatable condition when it is associated with
aPL [1,2]. Additionally, a wide number of other serious
obstetric complications have been related with the APS,
including preeclampsia, fetal growth restriction, uter-
oplacental insufficiency, fetal distress and medically in-
duced preterm delivery [3]. Recently, Chakravarty et al.
[4] estimated the rates of pregnancy outcomes in dif-
ferent autoimmune diseases, including systemic lupus
erythematosus, rheumatoid arthritis and APS. Based on
data from the Nationwide Inpatient Sample in US, the
authors estimated that women with APS had increased
risk of hypertensive disorders [OR 1.6 (1.3–2.0)], in-
trauterine growth restriction [OR 3.4 (2.4–4.9)] and ce-
sarean delivery [OR 1.9 (1.6–2.2)] in comparison with
healthy pregnant controls [4].

The catastrophic APS ( also known as “Asherson's
syndrome”) is an unusual (b1%) but often life-threat-
ening variant of the APS, characterized by the rapid
appearance of multiple thromboses (mainly small vessel
thrombosis) that lead to multiorgan failure [5]. Since the
first description in 1992 [1], several large series have
been published [6,7] and more than 250 patients have
been collected in the international registry for cata-
strophic APS (“CAPS Registry”). It is known that ca-
tastrophic events may be triggered, in around 50% of
patients, by a recognized factor, mainly infections, trau-
ma or surgery, anticoagulation withdrawal, malignan-
cies, lupus “flares” or, infrequently, appear during
pregnancy or puerperium (i.e., after a cesarean section
or fetal loss). Catastrophic APS develops during ob-
stetric period (pregnancy or puerperium) in around 6%
of the cases (Fig. 1), representing a life-threatening
situation with a high mortality rate in these young
women of childbearing age.

2. Pregnancy as hypercoagulable state

Pregnancy is a well-recognized hypercoagulable state
that encompasses a period of 10 to 11 months (including
puerperium). This hypercoagulability is explained by
many factors, including abnormalities in coagulation
proteins (increased levels of factors II, V, VII, VIII, X
and XII as well as von Willebrand factor and decreased
levels of protein S and activated protein C), abnormal-
ities in the fibrinolytic system (low plasma fibrinolytic
activity during pregnancy, labour and delivery) with a
decrease activity of tissue plasminogen activator (Fig. 2)
[8,9]. The presence of microparticles derived from ma-
ternal endothelial cells, platelets and placental tropho-
blasts also may contribute to the procoagulant situation
[6]. The risk of venous thrombosis is five- to six-fold
higher during pregnancy than in non-pregnant women of
similar age [9]. Women with previous deep vein throm-
bosis (DVT) have an approximately 3.5-fold increased
risk of recurrent DVT during pregnancy compared to
non-pregnant periods [10].

Heit et al. [11] performed a very interesting study on
the incidence of DVT and/or pulmonary embolism (PE),
during pregnancy and puerperium during a long-term
period of follow-up (30 years). One hundred and five
cases of DVT and PE were found over 50,000 preg-
nancies that occurred in the studied population. The
authors estimated that patients during pregnancy and
puerperium had four-fold risk for the development of
venous thromboembolism (VTE) than non-pregnant
women of the same age. The overall incidence of VTE
was higher in the postpartum periods than during
pregnancy. The highest incidence of VTE during preg-
nancy occurred within the youngest age group (15 to
19 years), whilst during the postpartum period the
incidence was higher in the oldest age group (35 years or
older). The authors also estimated that the relative risk
for VTE was more than five times higher during the first

Fig. 1. Catastrophic antiphospholipid syndrome triggers. Data from Cervera R, Gómez-Puerta JA, Espinosa G et al. Ann Rheum Dis 2003;62:S75.
AC: anticoagulation.
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3 postpartum months versus during pregnancy [5.33
(CI, 3.55–8.02), pb0.001)].

Thrombophilic disorders markedly increase gesta-
tional vascular complications, leading to preeclampsia,
fetal growth retardation, abruptio placentae, placental
thrombosis and recurrent pregnancies losses. The dif-
ferent thrombophilic disorders related with recurrent
pregnancy losses are collected in Table 1. Routine as-
sessment for a thrombophilia is not currently recom-
mended in healthy pregnant women. It is only indicated
in those women with previous thrombosis and/or recur-
rent pregnancy losses [12].

Severe decrease in ADAMTS-13 (a von Willebrand
factor-cleaving protease) activity has been recently relat-
ed with thrombotic thrombocytopenic purpura (TTP)
[13]. Recent studies have also evaluated ADAMTS-13
activity in pregnant women. Sanchez-Luceros et al. [14]
studied ADAMTS-13 activity in a cohort of 270 healthy
women (220 pregnant and 68 during puerperium). The
ADAMTS-13 activity decreased progressively during
pregnancy, from 12th week to the end of the postnatal
period (the lowest activity was between 36 and 40 weeks
and the puerperium). According to these data, the authors
suggested that there is a special susceptibility for the
development of thrombosis during this period.

3. CatastrophicAPSduring pregnancy andpuerperium

There are around 15 cases of catastrophic APS that
presented during pregnancy and puerperium (“CAPS
Registry”, 2006). Most patients had an unsuccessfully
previous obstetric history (previous abortions or no pre-
vious pregnancies). Almost half of the patients presented
during pregnancy (between 18 and 38 weeks) and the
remaining of patients during the puerperium (from few
days to 3 weeks after delivery) or after a curettage for
fetal death. The main clinical thrombotic characteristics
of these patients did not differ from non-pregnant
patients with catastrophic APS. Multiorgan involvement
with renal, pulmonary, cerebral and intraabdominal
thromboses were the most common features. However,

there were some particular manifestations, such as
HELLP syndrome, placental thrombosis, myometrium
thrombotic microangiopathy (TMA) or pelvic vein
thrombosis. HELLP syndrome was severe (less than
50,000 platelets) in almost all cases. Additionally, their
clinical courses were unusual in some cases, including
persistent thrombocytopenia or early onset HELLP
syndrome (during the second trimester).

Therapeutic strategies depend on fetal maturation and
the presence of any microangiopathic feature. When pul-
monary fetal maturation is ready (generally after 28th
week), a prompt delivery is recommended. Plasma ex-
change sessions are strongly indicated in those patients
with HELLP syndrome in the setting of catastrophic APS.
In those cases with preclampsia or eclampsia, antihyper-
tensive and anticonvulsivant drugs are also needed. Pre-
vention of other potential trigger factors, mainly infections
such as endometritis, cesarean wound and episiotomy
wound infection, are also important. Finally, it is necessary
to follow the therapeutic measures recommended in pre-
vious guidelines for the treatment of catastrophic APS
[15], including steroids, anticoagulation and intravenous
immunoglobulins. In spite of this aggressive treatment,
mortality is still high in this particular group of patients,
not only for the mothers, but also for babies.

4. Summary

Catastrophic APS during pregnancy or puerperium
represents almost 6% of all cases described with

Table 1
Thrombophilic disorders associated with recurrent pregnancy losses

Antiphospholipid syndrome
Antithrombin deficiency
Factor V Leiden
Hyperhomocysteinemia
Homozygous MTHFR C677T
Protein C deficiency
Protein S deficiency
Prothrombin gene mutation

Fig. 2. Abnormalities in coagulation during pregnancy and puerperium. VW factor: von Willebrand factor proteins.
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catastrophic APS. The obstetric period is a prothrombotic
state and represents a unique scenario where many factors
may participate as additional potential trigger factors for a
catastrophic APS event, including infections, lupus flares
and anticoagulation withdrawal during labour, among
others.

Some specific features are seen in these patients, in-
cluding HELLP syndrome, placental, pelvic vein throm-
bosis and myometrium TMA. Regarding treatment, it is
necessary to evaluate fetus maturation and the presence of
microangiopathic features. It is important to consider the
possibility of the development of catastrophic APS in
those patients with features of thrombotic microangio-
pathy (with or without HELLP syndrome) and/or multi-
organ failure during pregnancy or puerperium, particularly
in those patients with a previous history of abortions and/
or thrombosis.

Take-home messages

• Pregnancy and puerperium periods are transient
hypercoagulable states that predispose for the devel-
opment of thrombosis, especially in those patients
with an underlying susceptibility such as antipho-
spholipid syndrome (APS).

• APS is associated with several obstetric complications
such as recurrent pregnancy losses, preeclampsia, fetal
growth restriction, uteroplacental insufficiency, fetal
distress and preterm delivery.

• In around 6% of the cases, the catastrophic APS can
appear during pregnancy or puerperium.

• Patients that develop the catastrophic APS during
pregnancy or puerperium have some particular mani-
festations, such as HELLP syndrome, placental throm-
bosis, myometrium thrombotic microangiopathy or
pelvic vein thrombosis.

• The management of the catastrophic APS during preg-
nancy depends on fetal maturation and the presence of
any microangiopathic feature.
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Abstract

The catastrophic antiphospholipid syndrome is characterised by the rapid chronological development of fulminant
thrombotic complications that predominantly affect small vessels. It has been reported as frequently occurring in patients with
underlying malignancies. We analysed the web site-based international registry of patients with catastrophic APS. The clinical
characteristics of patients with CAPS and an underlying malignancy were evaluated. Of the 262 patients included in the CAPS
registry, information on associated malignancies was available in 23 (9%) cases. Haematological malignancies were present in 6
(26%) patients. Four of the patients suffered from lung carcinoma (17%), and two patients (9%) from colon carcinoma. In most
of the patients (61%), malignancy was the precipitating factor for CAPS. In 4 patients (17%), however, surgical procedures
related to the carcinoma were noted as precipitating factors. In one patient CAPS occurred during allogenic stem cell
transplantation after diagnosis of acute lymphoblastic leukemia (ALL). Cerebral manifestations were most common and
consisted mainly of cerebral infarcts and encephalopathy. Recovery occurred in 9/23 (39%) patients. Malignancy may be an
important risk factor for CAPS. 9% of patients with CAPS presented with an underlying malignancy. In most of these patients,
the malignancy and/or surgical procedures were the precipitating factors for CAPS.
© 2006 Elsevier B.V. All rights reserved.
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The coincidence of malignancies and the presence of
antiphospholipid antibodies (aPL) have been described in
several important epidemiological studies [1–13]. The
pathogenic role of aPL in patients with malignancies,
however, is not clear. It has been repeatedly demonstrated
that particularly haematological and lymphoproliferative
malignancies may be associated with the generation of
aPL, but do not necessarily enhance the thrombophilic
risk in these patients.

A recent prospective epidemiological study on the
occurrence of malignancies in aPL-positive patients [10]
showed the presence of carcinoma in 14 of 72 aPL-posi-
tive patients. None of these patients, however, had a
history of thrombosis. In one patient (with non-Hodgkin's
lymphoma), however, the aPL disappeared when com-
plete remission had been achieved.

This particularly serious and often fatal variant of the
antiphospholipid syndrome (APS), although rare, is
termed catastrophic APS (Asherson's Syndrome) [14]
and has been reported as not uncommonly occurring in
patients with underlying malignancies [15,16]. The
syndrome is characterised by the rapid development of
fulminant thrombotic complications that predominantly
affect small vessels.

In this study, we evaluated the frequency and spec-
trum of malignancies in patients with CAPS in order to
determine the influence of malignancies on CAPS.

We analysed the web site-based international registry
of patients with catastrophic APS (the CAPS registry;
http://www.med.ub.es/Mimmun/Forum/Caps.HTM).
This registry was created by the European Forum on
Antiphospholipid Antibodies in 2000 and is compiled of
all published reports of patients with CAPS.

Up to February 2006, it included 262 patients: 187
female and 75 male.

The mean age (S.D.) was 38 (15) years (with a range
of 7–76 years). 129 patients (49%) had primary APS,
102 patients suffered from systemic lupus erythemato-
sus (SLE), 13 patients from lupus-like syndrome and 18
patients from other diseases (mainly rheumatoid arthritis
and systemic sclerosis). Patients with a known history of
malignancy were selected and analysed.

Of the 262 patients included in the CAPS registry,
information onmalignancywas available in 23 (9%) cases.
Of these 14 (61%) were female and 9 (39%) male. The
mean (S.D.) age was 46.9 (12) years (range: 32–71 years).

Six (26%) of the patients additionally had an underlying
rheumatic disorder. Of these patients, three suffered from
systemic lupus erythematosus (SLE), one from lupus-like
disease, one from scleroderma and one from polymyositis.

Lupus anticoagulants were detected in 17 (74%)
patients, IgG-anticardiolipin antibodies (aCL) in 15

(65%) and IgM-aCL in 7 (30%) patients. A low platelet
count was found in 9 (39%) patients.

Haematological malignancies were present in 6 (26%)
patients. These consisted of non-Hodgkin's lymphoma,
acute lymphatic leukaemia, angiocentric lymphoma,
chronic myelocytic leukaemia and Hodgkin's lymphoma.
Four of the patients suffered from a lung carcinoma (17%)
and two patients (9%) from a colon carcinoma.

The malignancy features are listed in Table 1.
In 12 (52%) patients, CAPSwas the first manifestation

ofAPS. In 11 (48%) patients with previously knownAPS,
mostly cerebrovascular accidents, deep vein thromboses
and fetal loss had previously occurred.

Cerebral manifestations were frequently found
(65%) and consisted mainly of cerebral infarcts and
encephalopathia.

Intra-abdominal involvement was identified in 13
(57%) patients, mainly consisting of splenic infarction,
hepatic infarction, ileus, portal thrombi and Budd–Chiari
syndrome.

Eleven patients (48%) suffered from deep vein throm-
bosis and one patient from ischemia of both extremities.

Pulmonary involvement was identified in 13 (57%)
patients; mainly pulmonary embolism, acute respiratory
distress syndrome (ARDS) and lung failure.

Nine patients (39%) had cardiac manifestations; main-
ly valve lesions, myocardial infarction, and heart failure.

Table 1
Malignancies in patients with CAPS

Patient number Malignancies

1 Uterus carcinoma
2 Lung biopsy (adenocarcinoma)
3 Carcinoma
4 Gastric adenocarcinoma
5 Lung adenocarcinoma
6 Cholangiocarcinoma
7 Lymphoma
8 Abdominal surgery for reconstruction

of colon; previous colectomy
9 Treatment of breast cancer
10 Adenocarcinoma of colon
11 Primary lung cancer
12 Epithelial carcinoma with unknown primary
13 Menigioma resection
14 Leiomyosarcoma, anticoagulation withdrawal
15 Carcinoid tumor, surgery
16 Lung adenocarcinoma
17 Non-Hodgkin lymphoma
18 Angiocentric lymphoma
19 Chronic myelomonocytic leukemia
20 Peripheral T-cell lymphoma
21 Ovarian cancer
22 Allogenic stem cell transplantation

(acute lymphoblastic leukaemia)
23 Hodgkin's lymphoma
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In 13 patients (56%) renal manifestations were found,
mainly renal infarcts and renal failure.

Skin manifestations were reported in 10 patients
(43%) and consisted of skin ulcers, livedo reticularis and
gangrene.

Other manifestations were reported in single patients
only. These consisted of thrombosis of the inferior cava
vein and thrombotic microangiopathy, retinal vein oc-
clusion and retina artery occlusion.

In most of the patients (61%), malignancy was noted
as the precipitating factor for CAPS.

In 4 patients (17%), surgical procedures related to
carcinoma were noted as precipitating factors; such as
lung biopsy, mengioma resection, surgery for a carci-
noid tumour or abdominal surgery for reconstruction of
the colon after a previous colectomy.

Two patients presented with CAPS after anticoagula-
tion withdrawal, one patient after treatment of breast
cancer and one patient after allogenic stem cell trans-
plantation (ALL).

In two patients, precipitating factors were not evident.
Most patients received a combination of treatments.

Anticoagulationwas used in 19 patients (83%), steroids in
14 (61%), plasma exchange in 9 patients (39%), cyclo-
phosphamide in 7 (30%), haemodialysis in 4 (17%),
aspirin in 3 (13%), prostacyclin in 3 patients (13%). One
patient received intravenous gammaglobulin and one
patient received thrombolysis.

Recovery occurred in 9/23 (39%) of catastrophic APS
patients with malignancies.

Malignancy is an important factor precipitating the
antiphospholipid syndrome, even though the pathogenic
role of aPL is not clear in these patients.

In patients with CAPS, malignancy was observed in
at least 9% of all cases. In 78% of these patients, ma-
lignancy or procedures associated with the malignancy
were noted as precipitating factors. This emphasises the
pathogenic role of malignancy in patients with CAPS.

Haematological and lymphoproliferative malignan-
cies particularly may be associated with the generation
of aPL, but their presence does not necessarily enhance
the thrombophilic risk in these patients [8].

Haematological malignancies were present in 26% of
CAPS patients and formed the largest identifiable group.
Their presence, however, seems to be a strong risk factor
for the development of CAPS.

The outlook for patients with the simultaneous oc-
currence of malignancies and CAPS is poor as only 39%
of these patients recovered.

Although mechanisms leading to CAPS are still un-
clear, haemostatic changes caused by malignancies may
contribute to the development of CAPS. Among the

procoagulant mechanisms associated with malignancies,
platelet activation [17], endothelial cell activation [18],
and the expression of tissue factor [19] seem to be the
most important factors, and these mechanisms have also
been deemed relevant for the induction of APS itself.

In conclusion, malignancies may precede the devel-
opment of catastrophic APS. Rapidly occurring and ful-
minant thrombotic complications seen in patients with
malignancies should lead to the possible diagnosis of
catastrophic APS, and patients may benefit from early
and aggressive treatment of this often fatal syndrome.

Further studies are clearly required in order to inves-
tigate the specific circumstances underwhichCAPSmight
develop, and also to compare CAPS-patients with and
without malignancies, in order to identify the risk factors
pertinent to the development of this dramatic formofAPS.

Take-home messages

• Malignancy may be an important risk factor for the
catastrophic antiphospholipid syndrome.

• Nine percent of patients with CAPS presented with
an underlying malignancy.

• Inmost of these patients, themalignancy and/or surgical
procedures were the precipitating factors for CAPS.

• The prognosis is poor when the two conditions,
malignancy and catastrophic antiphospholipid syn-
drome are combined.

Appendix A. The Catastrophic Antiphospholipid
Syndrome Registry Project Group

Themembers of the CatastrophicAPSRegistry Project
Group who contributed to this study are as follows:
Christopher Davidson, Department of Cardiology, Royal
Sussex Hospital, Brighton, UK; Alex E Denes, Division
of Oncology, Department of Medicine, Washington
University School of Medicine, St. Louis, USA; Ronald
HWM Derksen, Department of Rheumatology and
Clinical Immunology, University Medical Centre,
Utrecht, The Netherlands; JF Diaz Coto, Caja Costarri-
cense del Seguro Social, San Jose, Costa Rica; Patrick
Disdier, Service de Medecine Interne, Centre Hospitalier
Universitaire Timone, Marseille, France; Rita M Egan,
Department of Medicine, University of Kentucky Med-
ical Center, Lexington, USA; R Enriquez, Nephrology
Section, Hospital General de Elche, Spain; Fernanfa
Falcini, Department of Paediatrics, University of Flor-
ence, Italy; Leslie S Fang, Renal Associates, Massachu-
setts General Hospital and Harvard Medical School,
Boston, USA; John T Grandone, Neenah, Wisconsin,
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USA;AnaghaGurjal, Division of Hematology/Oncology,
Barbara Ann Karmanos Cancer Institute, Detroit, Michi-
gan, USA; Gilles Hayem, Department of Rheumatology,
CHU Bichat-Claude-Bernard, Paris, France; Graham RV
Hughes, Lupus Research Unit, The Rayne Institute, St
Thomas' Hospital, London, UK; Sohail Inam, Riyadh
Armed Forces Hospital Riyadh, Saudi Arabia; K Shashi
Kant, Department of Internal Medicine, University of
Cincinnati College of Medicine, Ohio, USA; Craig S
Kitchens, Department of Medicine, University of Florida,
Gainesville, USA; Michael J Kupferminc, Department of
Obstetrics and Gynaecology, Lis Maternity Hospital, Tel
Aviv University, Tel Aviv, Israel; Roger A Levy, Depart-
ment of Rheumatology, Faculdade de Ciencias Medicas,
Universidade do Estado doRio de Janeiro, Rio de Janeiro,
Brazil; Siu Fai Lui, Department of Medicine, Prince of
Wales Hospital and Chinese University of Hong Kong,
Shatin, Hong Kong; Peter J Maddison, Gwynedd
Rheumatology Service, Ysbyty Gwynedd, Bangor, UK;
Yoseph A Mekori, Department of Medicine, Meir Hos-
pital, Kfar Saba, Israel; Takako Miyamae, Department of
Paediatrics, Yokohama City University School of Med-
icine, Yokohama, Japan; John Moore, Department of
Haematology, St Vincents Hospital, Sydney, Australia;
Francisco J Munoz-Rodriguez, Department of Autoim-
mune Diseases, Hospital Clinic, Barcelona, Catalonia,
Spain;AyakoNakajima, Institute of Rheumatology, Tokyo
Women's Medical University, Tokyo, Japan; Michael C
Neuwelt fromMedical Service, VA Palo Alto Health Care
System, USA; Ann Parke, Department of Internal Medi-
cine, Division of Rheumatic Diseases, University of Con-
necticut Health Center, Connecticut, USA; Jorge Rojas-
Rodriguez, Department of Rheumatology, Specialties
Hospital, Manuel Avila Camacho National Medical
Centre, Puebla, Mexico; Allen D Sawitzke, Division of
Rheumatology, Department of Internal Medicine, Univer-
sity of Utah School of Medicine, Salt Lake City, USA;
Cees G Schaar, Department of Haematology, Leiden Uni-
versity Medical Centre, The Netherlands; Yehuda Shoe-
nfeld from Chaim-Sheba Medical Centre, Tel-Hashomer,
Israel; Alex C Spyropoulos from Clinical Thrombosis
Center, Albuquerque, NewMexico, USA; Carlos Vascon-
celos fromHospital Geral de San Antonio, Poro, Portugal;
and Margaret Wislowska, Outpatients Department of
Rheumatology, Central ClinicalHospital,Warsaw, Poland.
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Abstract The catastrophic anti-phospholipid syndrome
(CAPS) differs from the anti-phospholipid syndrome in its
accelerated systemic involvement leading to multi-organic
failure. In this study, the occurrence of malignancies in
patients with CAPS was evaluated and the clinical findings
of CAPS patients with and without malignancies were
compared. We investigated the web site-based international
registry of patients with CAPS for all cases in which both
CAPS and underlying malignancies were present. The
clinical characteristics of these cases were subsequently
evaluated to establish common characteristics. The CAPS
registry included information on a total of 262 cases.
Twenty-three (9%) patients suffered from malignancies. In
78% of these patients, the malignancy itself or the treatment

modalities instituted for the carcinoma was the precipitating
factor of CAPS. Only 39% of CAPS patients with
malignancies recovered in comparison to 58% of patients
without malignancies (p=0.07). Treatment modalities,
however, did not differ significantly between these patients.
Infections were not evident as precipitating factors for any
of the malignancy patients. The mean age of patients with
malignancies was 9 years older than the average age of
other patients with CAPS and the prevalence of SLE was
significantly less common than in patients without malig-
nancy. Malignancy may play a pathogenic role in patients
with CAPS, whereas infections are more important as
triggering factors in patients without malignancies. CAPS
patients with malignancies are generally older than CAPS
patients without malignancies; they generally have the
worst prognosis of the entire CAPS cohort.

Keywords Anti-phospholipid syndrome . Carcinoma .

Catastrophic . Malignancy . Thrombosis

Introduction

A particularly serious clinical form of the anti-phospholipid
syndrome with a mortality rate of approximately 50%,
despite treatment, has been termed the catastrophic anti-
phospholipid syndrome (Asherson’s syndrome or CAPS).
[1–5]. In the majority of cases, these patients present with
fulminant thrombotic complications predominantly affect-
ing small vessels of organs particularly. Large vessel
occlusions do occur but with a considerably reduced
frequency to their occurrence in the simple/classic anti-
phospholipid syndrome (APS). These consist of deep vein
thromboses, complicated by pulmonary embolism or major
arterial occlusions, e.g. stroke most frequently.
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Despite our increasing understanding of the underlying
mechanisms and clinical manifestations of CAPS, throm-
botic complications are nevertheless still unpredictable and
“triggering factors” are not identifiable in the majority of
cases. Risk factors are increasingly being identified. These
include warfarin withdrawal, surgery or prior infections.
One important risk factor for CAPS appears to be a history
of malignancy [6, 7].

The coincidence of malignancies and the presence of
anti-phospholipid antibodies (aPL) has been described in
several important epidemiological published studies [8–13].
It has been repeatedly demonstrated that particular haema-
tological and lymphoproliferative malignancies may be
associated with the development of aPL, but their presence
may not necessarily enhance the thrombophilic risk in these
patients. This has been highlighted in a recent paper by
Miesbach et al., showing that even high levels of the IgM
isotype does not appear to be associated with any
thrombophilic risk [14].

A prospective epidemiological study on the occurrence
of malignancies in aPL-positive patients showed the
presence of carcinoma in 14 of 72 aPL-positive patients.
None of these patients, however, had a history of
thrombosis and in one patient with non-Hodgkin’s lym-
phoma, aPL disappeared when complete remission had
been achieved [15].

In this study, the occurrence of malignancies in patients
with CAPS was evaluated, the clinical findings of CAPS
and the outcome of patients with and without malignancies
were compared.

Materials and methods

We analysed all cases included in the CAPS registry, a web
site-based international registry of patients with CAPS
(http://www.med.ub.es/Mimmun/Forum/Caps.HTM). This
registry was created by the European Forum on Antiphos-
pholipid Antibodies in 2000 and is a compilation of all
published reports of patients with CAPS.

In February 2006, the CAPS registry included 262
patients: 187 (71%) female and 75 (29%) male. The mean
age of the patients at the occurrence of CAPS was 38 years
(range 7 to 76 years) [15]. One hundred twenty-nine (49%)
patients had primary APS, 102 patients suffered from
systemic lupus erythematosus (SLE), 13 patients from
lupus-like syndrome and 18 patients from other diseases
(mainly rheumatoid arthritis and systemic sclerosis). We
selected patients with a history of malignancies and
compared the clinical features to those without any history
of malignancies. In cases of malignancy, diagnosis was
confirmed by biopsy or post-mortem autopsy. Fisher’s
exact test (bilateral) was used for all statistical tests.

Results

General characteristics and APS-related laboratory findings

Of the 262 cases included in the CAPS registry, 23 (9%)
suffered from malignancies. Of these cases, 14 (61%) were
female and 9 (39%) were male. The mean age was
46.9 years with a standard deviation of 12 years (range 32
to 71 years). Of the patients, 6 (26%) had an underlying
rheumatic disorder. Of these patients, three suffered from
systemic lupus erythematosus (SLE), one from lupus-like
disease, one from scleroderma and one from poly-myositis.
Lupus anti-coagulants were detected in 17 (74%) patients,
IgG–aCL in 15 (65%) patients and IgM–aCL in 7 (30%)
patients. Thrombocytopenia was present in 9 (39%)
patients.

Malignancy features

Haematological malignancies were present in 6 (26%)
patients: lymphoma, non-Hodgkin’s lymphoma, acute lym-
phatic leukaemia, angiocentric lymphoma, chronic myelo-
cytic leukaemia and Hodgkin’s lymphoma. The other
patients suffered mainly from lung carcinoma (17%). Two
(9%) patients had colon carcinoma. The features of the
malignancies are listed in Table 1.

Clinical presentations and precipitating factors

Cerebral manifestations were frequently found (65%),
mainly cerebral infarcts and encephalopathy.

Intra-abdominal involvement was identified in 13 (57%)
patients; mainly splenic and hepatic infarctions, portal
thrombi and Budd–Chiari syndrome and ileus (mostly due
to bowel infarctions).

Eleven (48%) patients suffered from deep vein throm-
bosis and 1 patient suffered from ischaemia of both
extremities.

Pulmonary involvement was identified in 13 (57%)
patients. The main manifestations were pulmonary embo-
lism, acute respiratory distress syndrome (ARDS) and lung
failure.

Nine (39%) patients had cardiac manifestations; mainly
valve lesions, myocardial infarction and heart failure.

In 13 (56%) patients, renal manifestations were evident;
mainly renal failure (9 patients) and renal infarcts (6
patients).

Skin manifestations were reported in 10 patients (43%)
and consisted of skin ulcers, livedo reticularis and gangrene.

The following manifestations were reported in one
patient each: thrombosis of the inferior cava vein, throm-
botic micro-angiopathy, retinal vein occlusion and retinal
artery occlusion.
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In most of the patients (61%), the malignancy was
recorded as the precipitating factor for CAPS.

In 4 (17%) patients, surgical procedures related to the
treatment of the carcinoma were listed as being the
precipitating factor. These procedures included lung
biopsy, meningioma resection, carcinoid and abdominal
surgery for reconstruction of the colon after a previous
colectomy.

Two patients presented with CAPS after anti-coagulation
withdrawal, one patient after treatment for breast cancer and
one patient after allogenic stem cell transplantation (ALL).

In two patients, the precipitating factors were not
recorded.

The first manifestation of APS in patients with malig-
nancies was mostly neurological.

The period for the development of CAPS was less than a
week in six patients and more than a week in three patients.
The time frame was not recorded in the other patients.

Treatment and outcome

Most patients received a combination of treatments. Anti-
coagulation was used in 19 (83%) patients, steroids in 14
(61%), plasma exchange in 9 (39%), cyclophosphamide in
7 (30%), haemodialysis in 4 (17%), aspirin in 3 (13%) and
prostacyclin in 3 (13%). One patient received intravenous
gamma globulin and one patient received thrombolysis.

Recovery from CAPS occurred in 9/23 (39%) cases. The
patients received the following treatment modalities: 9/19
(47%) of those treated with anti-coagulation recovered vs
none of the 4 patients not given this treatment. Of those
treated with steroids, 3/13 (23%) recovered vs 6/9 (67%) of
those not given steroids. Of those treated with plasma
exchange, 3/9 (33%) recovered vs 6/14 (43%) without this
treatment. Of those treated with cyclophosphamide, 2/7
(28%) recovered vs 7/15 (47%) of cases who did not
receive this treatment.

Comparison of CAPS patients
with and without malignancies

The profiles of the demographic characteristics (except for
the age of the patients), immunological findings and clinical
features were similar. The mean age of the patients with
malignancies was higher at 47 years with a SD of 12 years
(range 32 to 71 years) than in patients without malignancies
who had a mean age of 38 years and a SD of 15 years
(range 7 to 76 years).

Of the patients with malignancy, 6 (26%) had an
underlying rheumatic disorder. One hundred twenty-six
(53%) patients without malignancies had an underlying
rheumatic disorder. This was mostly SLE (87%). The
prevalence of SLE was significantly higher than in patients
with malignancies (p<0.05).

Table 1 Malignancy features of patients with CAPS

Case Sex Age Malignancy features

1 (68) F 33 Uterus carcinoma
2 (86) M 60 Lung biopsy adenocarcinoma
3 (88) M 41 Carcinoma
4 (96) F 45 Gastric adenocarcinoma
5 (98) F 40 Lung adenocarcinoma
6 (118) M 38 Cholangiocarcinoma
7 (122) F 69 Lymphoma
8 (128) F 32 Abdominal surgery for reconstruction of colon; previous colectomy
9 (156) F 43 Treatment for breast cancer
10 (157) F 61 Adenocarcinoma in colon
11 (168) M 50 Primary lung cancer
12 (186) M 52 Epithelial carcinoma with unknown primary
13 (206) F 35 Menigioma resection
14 (208) F 52 Leiomyosarcoma, anti-coagulation withdrawal
15 (215) F 32 Carcinoid tumour, surgery
16 (216) M 48 Lung adenocarcinoma
17 (217) M 36 Non-Hodgkin lymphoma
18 (218) F 41 Angiocentric lymphoma
19 (219) M 71 Chronic myelomonocytic leukaemia
20 (220) M 65 Peripheral T cell lymphoma
21 (252) F 44 Ovarian cancer
22 (254) F 44 Allogenic stem cell transplantation (acute lymphoblastic leukaemia)
23 (255) F NR Hodgkin’s lymphoma

The numbers in the parentheses correspond to the number of the case in the CAPS registry.
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CAPS was the first manifestation of APS in 12 (52%)
patients. In 11 (48%) patients in whom the presence of APS
was already known, the most common prior manifestations
were mostly cerebrovascular accidents, deep vein thrombo-
ses and fetal loss. CAPS was also the first manifestation in
45% of the patients without malignancies (p=0.3).

In most patients (78%), malignancies themselves or
procedures associated with the malignancy were recorded
as the precipitating factors. In patients without malignancies,
however, infections were the most frequent precipitating
factors in 52/239 (22%) cases. The precipitating conditions
most commonly reported were not found to apply in the
patients with malignancies, e.g. the prevalence of infection as
a precipitating factor differed entirely between patients with
and without malignancies (22% vs 0%, p<0.005).

Only 9/23 (39%) of CAPS patients with malignancies
recovered, whereas 138/239 (58%) of those without
malignancies (p=0.07) did so. Treatment modalities,
however, did not differ significantly between patients with
and without malignancies. Anti-coagulation was given in
83% of cases with malignancies and in 81% of those
without malignancies; steroids in 74% vs 61%; cyclophos-
phamide in 30% vs 30%; immunoglobins in 4% vs 22%;
and aspirin in 13% vs 8%.

Treatment with plasma exchange, however, was noted
more frequently in patients with malignancies: 39% vs 29%
(p=0.2). Haemodialysis was used in 17% of patients with
and without malignancies.

Discussion

The catastrophic anti-phospholipid syndrome is a rare sub-set
of the anti-phospholipid syndrome that differs from anti-
phospholipid syndrome by its accelerated systemic involve-
ment leading to multi-organic failure. In patients with APS, it
is well-known that a wide variety of infections may be
associated with thrombotic events [16].

Recently, “triggering factors” for CAPS were identified
in 51% of the patients [17]. Most importantly, common
infections (bacterial or viral) were identified in 24% of the
patients. Severe infections, such as refractory infections
occurring in leg ulcers also occurred [18]. The other factors
preceding CAPS were anti-coagulation withdrawal, trauma
and malignancies.

In the current study, malignancies were identified in 9%
of patients with CAPS. Without any control group it cannot
be concluded that the frequency of malignancies differs
from any other APS patient population. However, it seems
that malignancies might occur in CAPS patients more
frequently than expected, although there is no hard data
available to support this.

In 78% of the patients of our study, the malignancies
themselves or procedures associated with the treatment of a
malignancy were identified as precipitating factors of
CAPS. This suggests the pathogenic role of malignancy in
patients with CAPS. Infections were not recorded for any of
the patients with malignancy, which is significantly
different to patients without malignancies. It should be
noted, however, that due to the rare occurrence of CAPS,
the small CAPS patient population with malignancies might
stress the statistical meaningfulness of this study.

Another significant difference is that the mean age of
patients with malignancies was 9 years higher than in
patients without malignancies. It is well-known that the
prevalence of malignancies is higher in the elderly but it
can also be hypothesised that in cases with underlying
malignancies, CAPS may affect patients of an older age
group.

Underlying rheumatic diseases such as SLE do not seem
to play the same major role that they do in patients without
malignancies. The prevalence of SLE was significantly
lower in patients with malignancies than in patients without
malignancies.

Prior APS manifestations were present in nearly one half
of the patients. A few reports describe patients in whom a
diagnosis of a “primary” anti-phospholipid syndrome had
evolved into a malignant disease after several years [19].

The form and diversity of clinical manifestations did not
differ between patients with or without malignancies. It has
been reported, however, that some distinct APS manifesta-
tion, such as livedo reticularis, seem to occur more often in
CAPS patients than in APS patients [20].

Haematological and lymphoproliferative malignancies
particularly may be associated with the development of
aPL, but their presence does not necessarily enhance the
thrombophilic risk in these patients [20–22]. However, it
seems evident that aPL may contribute to the occurrence of
thrombosis in the condition previously referred to as Trous-
seau’s syndrome [24].

It was striking that haematological malignancies were
present in 26% of CAPS patients and formed the largest
single group of malignancies.

Limited by the nature of the CAPS registry, no detailed
information about the type of therapy (e.g. immunosup-
pressives) of patients with malignancy was available.

The survival rate of patients with CAPS is poor and the
optimal treatment for patients with CAPS has not yet been
established. The outcome of patients with CAPS is worse in
the presence of an additional malignancy than when no
malignancy is present. Only 39% of CAPS patients with
malignancies recovered. This may be due to the additional
presence of the malignancy and to the older age of the
patients. Other confounding factors were not found.
Treatment modalities did not differ significantly between
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patients with and without malignancies. Treatment by
plasma exchange, however, was used more frequently in
patients with malignancies. The poorer survival rate in
patients with malignancies might have nothing to do with
the treatment modalities.

It has recently been demonstrated that most survivors of
CAPS did not develop any further thrombotic events [23].
An important publication by Bucciarrelli et al. [26] has also
shown that the prognosis for CAPS seems to have
improved from 2001 to 2006 and this may be dependent
on the treatment guidelines established for this condition.

It is worthy to note that no further CAPS episodes
occurred, particularly in the surviving patient group with
malignancies.

Conclusions

Malignancy may play a pathogenic role in patients with
CAPS, whereas infections are more important as being a
triggering factor in patients without malignancies. Of the
patients with CAPS, 9% presented with an underlying
malignancy. In most of these patients, either the malignancy
itself or surgical procedures related to the malignancy were
the precipitating factors for CAPS. CAPS patients with
malignancies are generally older than CAPS patients
without malignancies. They generally have the worst
prognosis of the entire CAPS cohort.

Thus, rapidly occurring and fulminant thrombotic com-
plications in patients with malignancies should lead clini-
cians to consider the diagnosis of CAPS. These patients may
benefit from the early treatment of this syndrome.

Appendix

The Catastrophic Antiphospholipid Syndrome Registry
Project Group

The members of the Catastrophic APS Registry Project
Group who contributed to this study are as follows:
Christopher Davidson, Department of Cardiology, Royal
Sussex Hospital, Brighton, UK; Alex E Denes, Division of
Oncology, Department of Medicine, Washington University
School of Medicine, St Louis, USA; Ronald H W M
Derksen, Department of Rheumatology and Clinical Im-
munology, University Medical Centre, Utrecht, The Nether-
lands; J F Diaz Coto, Caja Costarricense del Seguro Social,
San Jose, Costa Rica; Patrick Disdier, Service de Medecine
Interne, Centre Hospitalier Universitaire Timone, Marseille,
France; Rita M Egan, Department of Medicine, University
of Kentucky Medical Center, Lexington, USA; R Enriquez,
Nephrology Section, Hospital General de Elche, Spain;
Fernanfa Falcini, Department of Paediatrics, University of

Florence, Italy; Leslie S Fang, Renal Associates, Massa-
chusetts General Hospital and Harvard Medical School,
Boston, USA; John T Grandone, Neenah, Wisconsin, USA;
Anagha Gurjal, Division of Hematology/Oncology, Barbara
Ann Karmanos Cancer Institute, Detroit, Michigan, USA;
Gilles Hayem, Department of Rheumatology, CHU Bichat-
Claude-Bernard, Paris, France; Graham R V Hughes, Lupus
Research Unit, The Rayne Institute, St Thomas’ Hospital,
London, UK; Sohail Inam, Riyadh Armed Forces Hospital
Riyadh, Saudi Arabia; K Shashi Kant, Department of Internal
Medicine, University of Cincinnati College of Medicine,
Ohio, USA; Craig S Kitchens, Department of Medicine,
University of Florida, Gainesville, USA; Michael J
Kupferminc, Department of Obstetrics and Gynaecology, Lis
Maternity Hospital, Tel Aviv University, Tel Aviv, Israel;
Roger A Levy, Department of Rheumatology, Faculdade de
Ciencias Medicas, Universidade do Estado do Rio de Janeiro,
Rio de Janeiro, Brazil; Siu Fai Lui, Department of Medicine,
Prince of Wales Hospital and Chinese University of Hong
Kong, Shatin, Hong Kong; Peter J Maddison, Gwynedd
Rheumatology Service, Ysbyty Gwynedd, Bangor, UK;
Yoseph A Mekori, Department of Medicine, Meir Hospital,
Kfar Saba, Israel; Takako Miyamae, Department of Paediat-
rics, Yokohama City University School of Medicine, Yoko-
hama, Japan; John Moore, Department of Haematology, St
Vincent’s Hospital, Sydney, Australia; Francisco J Munoz-
Rodriguez, Department of Autoimmune Diseases, Hospital
Clinic, Barcelona, Catalonia, Spain; Ayako Nakajima, Insti-
tute of Rheumatology, Tokyo Women’s Medical University,
Tokyo, Japan; Michael C Neuwelt, Medical Service, VA Palo
Alto Health Care System, USA; Ann Parke, Department of
Internal Medicine, Division of Rheumatic Diseases, Univer-
sity of Connecticut Health Center, Connecticut, USA; Jorge
Rojas-Rodriguez, Department of Rheumatology, Specialties
Hospital, Manuel Avila Camacho National Medical Centre,
Puebla, Mexico; Allen D Sawitzke, Division of Rheumatol-
ogy, Department of Internal Medicine, University of Utah
School of Medicine, Salt Lake City, USA; Cees G Schaar,
Department of Haematology, Leiden University Medical
Centre, The Netherlands; Yehuda Shoenfeld, Chaim-Sheba
Medical Centre, Tel-Hashomer, Israel; Alex C Spyropoulos,
Clinical Thrombosis Center, Albuquerque, New Mexico,
USA; Carlos Vasconcelos, Hospital Geral de San Antonio,
Poro, Portugal; and Margaret Wislowska, Outpatients Depart-
ment of Rheumatology, Central Clinical Hospital,Warsaw,
Poland.
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Antiphospholipid syndrome in Latin American patients:
clinical and immunologic characteristics and comparison

with European patients
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The objective of this study was to analyse the prevalence and characteristics of the main clinical and
immunological manifestations at the onset and during the evolution of the disease in a cohort of
patients from Latin America (mainly of mestizo origin) and to compare the Latin American with the
European patients. Clinical and serological characteristics of 100 APS patients from Mexico and Ec-
uador were collected in a protocol form that was identical to that used to study the ‘Euro-
Phospholipid’ cohort. The cohort consisted of 93 female patients (93.0%) and seven (7.0%) male
patients. There were 91 mestizos (91.0%), seven whites (7.0%) and two Amerindians (2.0%). The
most common manifestations were livedo reticularis (40.0%), migraine (35.0%), inferior extremity
deep vein thrombosis (32.0%), thrombocytopenia (28.0%) and hemolytic anemia (20.0%). Several
clinical manifestations were more prevalent in Latin American than in European patients and they
included mainly neurological (migraine, transient global amnesia, acute ischemic encephalopathy,
amaurosis fugax) and cutaneous (livedo reticularis, skin ulcerations, superficial cutaneous necrosis,
multiple subungual splinter hemorrhages) manifestations as well as hemolytic anemia. The APS has
a wide variety of clinical and immunological manifestations at the onset and during the evolution of
the disease and the ethnic origin in addition to environmental and socioeconomic factors can modify
the disease expression. Lupus (2007) 16, 366–373.

Key words: anticardiolipin antibodies; antiphospholipid antibodies; antiphospholipid syndrome;
ethnicity; lupus anticoagulant

Introduction

The antiphospholipid syndrome (APS) is a systemic
autoimmune disorder characterized by a combination
of arterial and/or venous thrombosis, recurrent fetal
losses, often accompanied by a mild-to-moderate
thrombocytopenia, and elevated titres of antiphospho-
lipid antibodies (aPL), namely the lupus anticoagulant
(LA) and/or the anticardiolipin antibodies (aCL).1 First

recognized in patients with systemic lupus erythe-
matosus (SLE) and later less frequently in other
autoimmune disorders, it is now well known that the
development of this syndrome may also be indepen-
dent of any underlying disease, being termed ‘primary’
APS.2 More recently, another subset has been des-
cribed in which multiple vascular occlusive events,
usually affecting small vessels supplying organs and
presenting over a short period of time, are the out-
standing features. This subset has been termed ‘cata-
strophic’ APS.3

A great variety of clinical and immunological fea-
tures have been described in patients with the APS.4–7

Furthermore, the association with SLE, the gender,
or the age at onset of the disease modify the disease

*Correspondence: Gerard Espinosa, Servei de Malalties Autoimmunes,
Hospital Clínic, Villarroel 170, 08036-Barcelona, Catalonia, Spain. 
E-mail: gespino@clinic.ub.es
Received 07 November 2006; accepted 22 January 2007

© 2007 SAGE Publications. All rights reserved. Not for commercial use or unauthorized distribution.
 at unknown institution on June 21, 2007 http://lup.sagepub.comDownloaded from 



expression and define some specific APS subsets,
according to the larger epidemiological study per-
formed in a European (mainly white) cohort (‘Euro-
Phospholipid’ cohort).8 However, a question that arises
is whether the genetic background due to the ethnic
origin can also modify the disease expression. Several
investigators have addressed this problem with mixed
results,9,10 probably due to the small number of
patients that have been analysed, the disparity in selec-
tion criteria for patient inclusion, and the definition of
the variables.

The aims of this study were to analyse the preva-
lence and characteristics of the main clinical and
immunological manifestations at the onset and during
the evolution of the disease, in a cohort of 100 APS
patients from Latin America (mainly of mestizo origin)
using a standardized data-base protocol identical to
that used to study the ‘Euro-Phospholipid’ cohort,8 and
to compare the mestizo Latin American with the white
European patients in order to assess if the ethnic origin
can modify the disease expression in the APS.

Methods

Patient selection

The cohort included 100 consecutive and unselected
patients from two geographical areas of Latin America
(Mexico and Ecuador) who met the criteria for the
classification of definite APS.11 Equivocal cases or
those who did not fulfill these criteria were not included
in this cohort.

The patients had been attending the Departments of
Rheumatology at Hospital General Regional #36 and
Hospital Guadalupe, Puebla, Mexico, and the Unidad de
Enfermedades Reumáticas y Autoinmunes (UNERA),
Hospital Monte Sinaí, Cuenca, Ecuador, either as in-
or out-patients between the years 2000 and 2005. Staff
of these two centres had substantial experience in the
management of patients with APS. All the patients had
medical histories documented and underwent medical
interview as well as routine general physical examina-
tion by a qualified internist and/or rheumatologist. A
serum sample from each patient was collected for the
immunological tests. Clinical and serological charac-
teristics of all these patients were prospectively col-
lected in a protocol form that was identical to that used
to study the ‘Euro-Phospholipid’ cohort and that has
been fully described elsewhere.8 Salient features
included in this protocol were: 1) gender, 2) race, 3)
age at onset of the disease, defined as the initial mani-
festation attributable to APS, 4) age at protocol,
defined as the age when the patient entered in the
protocol study, 5) underlying autoimmune disease,

6) clinical manifestations at the onset, 7) cumulative
clinical manifestations during the evolution of the dis-
ease (from the onset until the protocol study), and 8)
laboratory features at protocol. Information collected
into the protocol forms was transferred to a computer-
ized data-base program (Access 2.0). The study was
performed according to the principles of the Declaration
of Helsinki.

Definition of clinical features

In order to minimize possible inter-observer bias, the
inclusion criteria and the variables of this protocol
were carefully discussed by all the participating physi-
cians on several occasions. Ethnic group was defined
as white (individuals with all white European ances-
tors), amerindian (individuals with all Amerindian
ancestors) and mestizo (individuals born in Latin
America who had both Amerindian and white ances-
tors).9 The underlying autoimmune disease was con-
sidered when the following criteria were present:
1) SLE: classified according to the American College
of Rheumatology (ACR) revised criteria;12 2) lupus-
like syndrome: if they fulfilled only two to three ACR
criteria for SLE; 3) rheumatoid arthritis: classified
according to the ACR criteria;13 4) dermatomyositis:
classified according to Bohan and Peter’s criteria;14

4) systemic sclerosis: classified according to the ACR
preliminary criteria;15 6) primary Sjögren’s syndrome:
classified according to the European criteria;16 7) sys-
temic vasculitis: classified according to the ACR
criteria;17 8) primary APS: if they did not fulfill classi-
fication criteria for any of the previous conditions.

A total of 102 clinical manifestations that have been
described in patients with APS18 were included in the
protocol forms. Patients were considered as having these
manifestations if the diagnosis was firmly confirmed
according to the established criteria for each manifes-
tation using laboratory, imaging or doppler studies
or histopathology, with the exception of superficial
venous thrombosis and other dermatologic features
that could be diagnosed on clinical grounds. For
histopathologic confirmation of thrombosis, no signif-
icant evidence of inflammation should be present in
the vessel wall. Specifically, among the major clinical
manifestations, deep vein thrombosis was confirmed
by doppler studies and/or phlebography, peripheral
arterial thrombosis by arteriography, cerebro-vascular
accident, multiinfarct dementia, acute ischemic
encephalopathy, cerebral venous thrombosis and trans-
verse myelopathy by computed tomography (CT) and/or
magnetic resonance imaging (MRI) scans, migraine
was diagnosed if the patient fulfilled the criteria of the
International Headache Society,19 pulmonary embolism
was confirmed by ventilation/perfusion pulmonary
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scintigraphy, heart valve lesions by transthoracic
echocardiogram, myocardial infarction by elevated
cardiac enzymes and electrocardiogram, and intraab-
dominal infarctions by CT and/or MRI scans. Patients
were considered as having catastrophic APS if they pre-
sented with an acutely devastating APS with multiple
organ involvement, as previously defined.3 Pregnancy
morbidity was considered when fulfilled the definitions
established at the updated criteria for the classification
of the APS.11

Laboratory studies

The aCL of the IgG and IgM isotypes were measured
by a �2-glycoprotein I (�2GPI) dependent enzyme-
linked immunosorbent assay (ELISA).20 They were
considered positive if present in medium to high titer
(�15 GPL or �6 MPL) on two or more occasions,
at least eight weeks apart. LA activity was detected
by coagulation assays following the guidelines of the
International Society on Thrombosis and Hemostasis
(Scientific Subcommittee on Lupus Anticoagulants/
Phospholipid-Dependent Antibodies),21 in the follow-
ing steps: 1) prolonged phospholipid-dependent coag-
ulation demonstrated on a screening test, eg, activated
partial thromboplastin time, kaolin clotting time, dilute
Russell’s viper venom time, dilute prothrombin time,
Textarin time; 2) failure to correct the prolonged coag-
ulation time on the screening test by mixing with
normal platelet-poor plasma; 3) shortening or correction
of the prolonged coagulation time on the screening test
by the addition of excess phospholipid; 4) exclusion of
other coagulopathies, ie, factor VIII inhibitor or heparin,
as appropriate.

Antinuclear antibodies (ANA) were determined by
indirect immunofluorescence using mouse liver and
Hep-2 cells as substrate. Anti-dsDNA antibodies were
determined with Farr’s ammonium sulfate precipita-
tion technique, ELISA and indirect immunofluores-
cence with Crithidia luciliae as substrate. Precipitating
antibodies to extractable nuclear antigens (ENA),
including Ro(SSA), La(SSB), U1-snRNP and Sm were
detected by ELISA and counterimmunoelectrophore-
sis using calf and rabbit thymus and human spleen
extracts. Rheumatoid factor (RF) was detected by latex
and Waaler-Rose tests. All these tests were performed
in referral laboratories that adhere to strict quality con-
trols and that are participating in the standardization
project of the European Forum on aPL.

Statistical analysis

Conventional chi-square and Fisher’s exact tests were
used for analysing qualitative differences, and Student’s
t-test for comparison of means in large independent

samples of similar variance. A P �0.05 was taken to
indicate statistical significance. When several indepen-
dent variables appeared to have statistical significance
in the univariate analysis, a logistic regression test was
performed for multivariate analysis in order to rule out
possible confounding variables. In this case, only those
variables showing statistical significance in the multi-
variate analysis were considered as significant in the
results of the study. The odds ratio (OR) was calcu-
lated for assessing the risk of appearance of each vari-
able. A lower limit of the 95% confidence interval (CI)
that exceeded 1.0 was taken to indicate statistical sig-
nificance in the case of positive association and an
upper limit lower than 1.0 in the case of negative asso-
ciation. Results of the analysis of continuous variables
are indicated as mean �standard deviation (SD). This
statistical analysis was performed by means of the
SPSS program using the information stored in the
data-base program.

Results

General characteristics

The cohort consisted of 100 patients (the half belong-
ing to each centre with comparable clinical and
immunologic characteristics). Ninety-three (93.0%)
patients were female and there were 91 mestizos
(91.0%), seven whites (7.0%) and two Amerindians
(2.0%). The mean �SD age at the onset of symp-
toms attributable to the disease was 28.2 �10.8 years
(range, 8–65 years; median, 27). The mean �SD age at
study entry was 34.4 �11.8 years (range, 9–80 years;
median, 34). The mean �SD period of evolution of the
disease until entry into the study had been 77 �54.4
months (range, 6–240 months; median, 70). Fifty-seven
percent of patients were diagnosed as having primary
APS, 35.0% had APS associated with SLE, 3.0% had
APS associated with lupus-like syndrome, and 5.0%
associated with others diseases. A catastrophic APS
was not diagnosed in any patient. The comparison of
the genders, ages, periods of evolution of the disease
and underlying conditions between this Latin American
cohort and the ‘Euro-Phospholipid’ cohort showed no
statistical differences.

Clinical manifestations

The most common presenting manifestations in this
cohort were livedo reticularis (32.0%), deep vein
thrombosis (31.0%), thrombocytopenia (27.0%),
migraine (25.0%), haemolytic anemia (19.0%), skin
ulcerations (14.0%), amaurosis fugax (11.0%), stroke
(10.0%), superficial cutaneous necrosis (10.0%), valve
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thickening/dysfunction (9.0%), multiple subungueal
splinter hemorrhage (9.0%) and inferior extremity
superficial thrombophlebitis (8.0%) (Table 1).

A great variety of clinical manifestations were
recorded during the evolution of the disease in vessels
from almost any organ systems. The most common
cumulated manifestations from disease onset until

the protocol study were livedo reticularis (40.0%),
migraine (35.0%), inferior extremity deep vein throm-
bosis (32.0%), thrombocytopenia (28.0%), haemolytic
anaemia (20.02%), amaurosis fugax (11.0%), stroke
(10.0%), superficial cutaneous necrosis (10.0%), valve
thickening/dysfunction (9.0%) and subungueal splinter
hemorrhages (9.0%) (Table 1).
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Table 1 Clinical manifestations at disease onset and during the evolution of the disease of 100 Latin American patients with APS

Cumulated during the evolution 
Manifestations At disease onset No. (%) of the disease No. (%)

Peripheral thrombosis
Inferior extremity deep vein thrombosis 31 (31.0) 32 (32.0)
Inferior extremity superficial thrombophlebitis 8 (8.0) 9 (9.0)
Superior extremity arterial thrombosis 5 (5.0) 5 (5.0)
Inferior extremity arterial thrombosis 5 (5.0) 5 (5.0)
Subclavian venous thrombosis 2 (2.0) 3 (3.0)
Superior extremity venous thrombosis 1 (1.0) 1 (1.0)

Neurologic manifestations
Migraine 25 (25.0) 35 (35.0)
Stroke 10 (10.0) 10 (10.0)
Transient global amnesia 7 (7.0) 7 (7.0)
Acute ischaemic encephalopathy 5 (5.0) 6 (6.0)
Transient ischaemic attack 5 (5.0) 5 (5.0)
Epilepsy 4 (4.0) 4 (4.0)
Multiinfarct dementia 3 (3.0) 4 (4.0)
Chorea 1 (1.0) 1 (1.0)
Cerebellar ataxia 1 (1.0) 1 (1.0)
Cerebral venous sinus thrombosis 1 (1.0) 2 (2.0)
Transverse myelopathy 1 (1.0) 1 (1.0)

Cardiac manifestations
Valve thickening/dysfunction 9 (9.0) 9 (9.0)
Vegetations 4 (4.0) 4 (4.0)
Acute cardiomyopathy 1 (1.0) 1(1.0)
Acute myocardial infaction 0 (0) 1 (1.0)

Pulmonary manifestations
Pulmonary microthrombosis 7 (7.0) 7 (7.0)
Pulmonary embolism and infarction 5 (5.0) 5 (5.0)
Pulmonary artery thrombosis 2 (2.0) 2 (2.0)
Primary pulmonary hipertension 1 (1.0) 1 (1.0)
Acute respiratory distress syndrome 1 (1.0) 1 (1.0)
Fibrosing alveolitis 1 (1.0) 1 (1.0)

Renal and adrenal manifestations
Renal vein thrombosis 1 (1.0) 1 (1.0)
Addison’s syndrome 1 (1.0) 1 (1.0)

Hepatic and gastrointestinal manifestations
Hepatic manifestations 4 (4.0) 4 (4.0)
Intestinal manifestations 4 (4.0) 5 (5.0)
Splenic manifestations 2 (2.0) 2 (2.0)
Pancreatic manifestations 1 (1.0) 1 (1.0)

Osteoarticular manifestations
Osteonecrosis 2 (2.0) 2 (2.0)

Cutaneous manifestations
Livedo reticularis 32 (32.0) 40 (40.0)
Skin ulcerations 14 (14.0) 14 (14.0)
Superficial cutaneous necrosis 10 (10.0) 10 (10.0)
Multiple subungueal splinter hemorrhage 9 (9.0) 9 (9.0)
Digital gangrene 3 (3.0) 3 (3.0)

Ophthalmologic manifestations
Amaurosis fugax 11 (11.0) 11 (11.0)
Optic ischemic neuropathy 2 (2.0) 2 (2.0)
Retinal artery thrombosis 1 (1.0) 1 (1.0)

Hematologic manifestations
Thrombocytopenia 27 (27.0) 28 (28.0)
Haemolytic anaemia 19 (19.0) 20 (20.0)
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Table 2 shows the comparison of the main cumulated
clinical manifestations between the 91 mestizo patients
of this Latin American cohort and the 985 white patients
(individuals with all white European ancestors) of the
‘Euro-Phospholipid’ cohort. Several clinical manifesta-
tions were more prevalent in Latin Americans and they
included migraine, transient global amnesia, acute
ischaemic encephalopathy, pulmonary microthrombo-
sis, intestinal manifestations, livedo reticularis, skin
ulcerations, superficial cutaneous necrosis, multiple

subungual splinter hemorrhages, amaurosis fugax and
haemolytic anaemia. Conversely, a few clinical mani-
festations were less prevalent in Latin Americans and
they included stroke and pulmonary embolism.

A total of 66 patients (70.9% of the total female
Latin American cohort) experienced one or more preg-
nancies (range, 1–23). Five patients (7.6% of pregnan-
cies) presented pre-eclampsia/eclampsia. The most
common fetal complications were early pregnancy
losses (49.6% of pregnancies), premature live births
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Table 2 Comparison of the main cumulated clinical manifestations between the 91 mestizo patients of the Latin American cohort and the
985 white patients of the ‘Euro-Phospholipid’ cohort

Latin American ‘Euro-Phospholipid’ OR
Manifestations patients No. (%) cohort No. (%) P (95% CI)

Peripheral thrombosis
Inferior extremity deep vein thrombosis 29 (31.9) 385 (39.1) NS
Inferior extremity superficial thrombophlebitis 8 (8.8) 117 (11.9) NS
Superior extremity arterial thrombosis 5 (5.5) 26 (2.6) NS
Inferior extremity arterial thrombosis 5 (5.5) 43 (4.4) NS
Subclavian venous thrombosis 3 (3.3) 17 (1.7) NS

Neurologic manifestations
Migraine 32 (35.2) 198 (20.1) 0.001 2.16 (1.33–3.49)
Stroke 9 (9.9) 195 (19.8) 0.017 0.44 (0.20–0.93)
Transient global amnesia 6 (6.69 7 (0.7) 0.0001 9.86 (2.86–33.56)
Acute ischemic encephalopathy 5 (5.5) 11 (1.1) 0.0001 5.15 (1.52–16.50)
Transient ischemic attack 5 (5.5) 109 (11.3) NS
Multiinfarct dementia 4 (4.4) 25 (2.5) NS
Epilepsy 4 (4.4) 68 (7.1) NS

Cardiac manifestations
Valve thickening/dysfunction 9 (9.9) 114 (11.6) NS
Vegetations 4 (4.4) 27 (2.7) NS

Pulmonary manifestations
Pulmonary microthrombosis 7 (7.7) 15 (1.5) 0.0001 5.39 (1.93–14.57)
Pulmonary embolism and infarction 4 (4.4) 137 (13.9) 0.011 0.28 (0.09–0.82)

Intraabdominal manifestations
Hepatic manifestations 4 (4.4) 14 (1.4) NS
Intestinal manifestations 5 (5.5) 15 (1.5) 0.013 3.76 (1.16–11.39)
Splenic manifestations 2 (2.2) 11 (1.1) NS

Osteoarticular manifestations
Osteonecrosis 2 (2.2) 23 (2.3) NS

Cutaneous manifestations
Livedo reticularis 39 (42.9) 236 (24.0) 0.001 2.38 (1.50–3.78)
Skin ulcerations 14 (15.4) 55 (5.6) 0.001 3.06 (1.66–6.00)
Superficial cutaneous necrosis 10 (11.0) 21 (2.1) 0.0001 5.67 (2.40–13.17)
Multiple subungueal splinter hemorrhage 9 (9.9) 7 (0.7) 0.0001 15.33 (5.07–47.07)
Digital gangrene 3 (3.3) 32 (3.2) NS

Ophthalmologic manifestations
Amaurosis fugax 11 (12.1) 53 (5.4) 0.024 2.42 (1.14–5.01)
Optic ischemic neuropathy 2 (2.2) 10 (1.0) NS

Hematologic manifestations
Thrombocytopenia 28 (30.8) 286 (29.0) NS
Haemolytic anaemia 20 (22.0) 95 (9.6) 0.001 2.64 (1.48–4.66)

Obstetric manifestations*
Pre-eclampsia/eclampsia 5 (7.6) 82 (13.9) NS

Fetal manifestations**
Live births 119 (44.7) 753 (47.7) NS
Premature live births 20 (16.8) 80 (10.6) NS
Early pregnancy losses 132 (49.6) 560 (35.4) 0.0001 1.79 (1.37–2.35)
Late pregnancy losses 15 (5.6) 267 (16.9) NS
Fetal thrombosis 1 (0.4) 0 (0) NS

CI: confidence interval; NS: not significant; OR: odds ratio.
*66 pregnant women for Latin American patients group and 590 pregnant women for Europhospholipid cohort.
**266 pregnancies for Latin American patients group and 1580 pregnancies for Europhospholipid cohort.
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(16.8% of pregnancies) and late pregnancy losses
(5.6% of pregnancies). When compared with patients
from the ‘Euro-Phospholipid’ cohort, Latin American
patients had more early fetal losses (Table 2).

Immunologic features

The main immunological findings are summarized in
Table 3. In the whole series, the aCL were detected in 88
(88%) patients and the LA in 40 (40%). In addition to
aPL, some patients presented ANA (37%), anti-dsDNA
(14%), anti-Ro (9%) and rheumatoid factor (11%),
among other autoantibodies. No differences were found
in the clinical presentation of the APS according to the
presence or absence of these antibodies.

When compared with the white patients of the
‘Euro-Phospholipid’ cohort, the mestizo patients of the
Latin American cohort presented a lower prevalence of
IgG aCL (22.0% versus 43.7%; P �0.0005;
OR �0.23; 95% CI �0.11–0.32), LA (38.5% versus
53.2%; P �0.01; OR �0.15; 95% CI �0.04–0.25),
ANA (38.5% versus 59.9%; P �0.0005; OR �0.25;
95% CI �0.10–0.32), anti-dsDNA (15.4% versus
28.9%; P �0.009; OR �0.14; 95% CI �0.05–0.24),
anti-RNP (0 versus 5.8%; P �0.04; OR �0.05; 95%
CI �0.007–0.10), and anti-Sm antibodies (0 versus
5.4%; P �0.03; OR �0.06; 95% CI �0.01–0.11).

Discussion

Our study showed that several clinical manifestations
were more prevalent in Latin Americans and they
included migraine, transient global amnesia, acute
ischaemic encephalopathy, pulmonary microthrombo-
sis, intestinal manifestations, livedo reticularis, skin
ulcerations, superficial cutaneous necrosis, multiple

subungual splinter hemorrhages, amaurosis fugax and
haemolytic anaemia. Conversely, a few clinical mani-
festations were less prevalent in Latin Americans and
they included stroke and pulmonary embolism. In
addition, the mestizo patients of the Latin American
cohort presented a lower prevalence of IgG aCL, LA,
ANA, anti-dsDNA, anti-RNP and anti-Sm antibodies.

Ethnicity is a social description assigned by individ-
uals to themselves or others, usually based on a mix of
heritage, culture and geography. Environmental as well
as genetic factors contribute to ethnic variation and dif-
ferences in disease patterns may be due to each one or
both. A question that arises is whether the ethnic origin
can modify the disease expression in patients with the
APS.9,10 Recently, the ‘Euro-Phospholipid’ project has
analysed the clinical and immunologic manifestations
of the APS in a large cohort of European patients
(mainly Caucasian) and has defined several patterns of
disease expression.8 The current study analyses the APS
in Latin American patients (mainly mestizos) using the
same data-base protocol, thus allowing the comparison
with the ‘Euro-Phospholipid’ cohort.

The ‘Euro-Phospholipid’ cohort consisted of 1,000
patients that have been gathered by a European consor-
tium that was created in 1999 as part of the network pro-
moted by the ‘European Forum on aPL’, a study group
devoted to the development of multicenter projects with
large populations of APS patients. These European
patients were collected at 20 university centres that
follow all the cases diagnosed in their referral areas in
13 European countries (Belgium, Bulgaria, Denmark,
France, Germany, Greece, Hungary, Israel, Italy, the
Netherlands, Portugal, Spain and UK), and include all
sorts of APS manifestations. The Latin American cohort
was gathered in two geographical areas (Mexico and
Ecuador) and was derived by a wide variety of special-
ists and subspecialists from their referral areas.
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Table 3 Comparison of the main immunologic features between the 91 mestizo patients of the Latin American cohort and the 985 white
patients of the ‘Euro-Phospholipid’ cohort

Latin American ‘Euro-Phospholipid’
Immunologic features patients No. (%) cohort No. (%) P OR (95% CI)

Anticardiolipin antibodies 80 (87.9) 868 (88.1) NS
IgG and IgM 50 (54.9) 317 (32.2) �0.0005 0.22 (0.12–0.33)
IgG alone 20 (22.0) 430 (43.7) �0.0005 0.23 (0.11–0.32)
IgM alone 10 (11.0) 121 (12.3) NS

Lupus anticoagulant 35 (38.5) 524 (53.2) 0.01 015 (0.04–0.25)
Alone 7 (7.7) 117 (11.9) NS
With anticardiolipin antibodies 28 (30.8) 407 (41.3) NS

Antinuclear antibodies 35 (38.5) 586 (59.5) �0.0005 0.25 (0.10–0.32)
Anti-double-stranded DNA 14 (15.4) 292 (28.9) �0.009 0.14 (0.05–0.24)
Anti-Ro/SSA 9 (9.9) 134 (13.6) NS
Anti-La/SSB 7 (7.7) 56 (5.7) NS
Rheumatoid factor 11 (12.1) 75 (7.6) NS
Anti-Sm 0 53 (5.4) 0.04 0.05 (0.007–0.10)
Anti-RNP 0 57 (5.8) 0.03 0.058 (0.01–0.11)
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Although APS is being recognized with increasing
frequency in medical practice, the diversity of its clini-
cal and laboratory features makes precise diagnosis a
real challenge for the clinician and this has been
reflected in the present study. Overall, the prevalence of
the major clinical features accepted as classification cri-
teria11 in the present cohort is comparable to that
reported in previous studies.4–7 Deep vein thrombosis
(32.0%), stroke (10.0%), cutaneous necrosis (10.0%)
and obstetric morbidity (including both fetal and mater-
nal complications) were very common manifestations.
However, several other manifestations that are consid-
ered ‘minor’ in the classification criteria were also fre-
quently found, and these included livedo reticularis,
migraine, thrombocytopenia, hemolytic anemia, amau-
rosis fugax, valve thickening/dysfunction and epilepsy,
among others. Additionally, the present study allows a
more precise estimate of the prevalence of a great vari-
ety of different clinical features that have occasionally
been reported in some patients with the APS.18,19 There
are several clinical manifestations whose prevalence
ranges between 1% and 5%, and these included arterial
thrombosis in legs and arms, subclavian vein thrombo-
sis, multiinfarct dementia, pulmonary microthrombo-
sis, pulmonary hypertension, renal thrombosis and a
variety of cutaneous lesions. Finally, this study con-
firms that the prevalence of some other reported mani-
festations, such as transverse myelopathy, Addison’s
syndrome, and pancreatic or hepatic manifestations, is
very low (less than 1%). It should be emphasized that
these prevalences are generally lower than those
reported in earlier series and a possible reason for this
fact is the systematic long-term use of anticoagulants
for secondary prophylaxis of thrombotic events during
the last decade.5,22

Interestingly, one of the most common clinical
manifestations of the APS and, at the same time, a
special characteristic among thrombophilic disorders
is fetal morbidity. Additionally, maternal morbidity
(mainly pre-eclampsia) is also relatively common in
pregnant patients with APS. The most common fetal
complications in our study – where 70.9% of the
females experienced one or more pregnancies – were
early fetal losses, premature birth, and late fetal
losses, while the most common obstetric maternal
complications was pre-eclampsia. However, it should
be stressed that 74% of female patients who became
pregnant in the present cohort succeeded in having
one or more live births. This is one of the most impor-
tant advances made in the last decade after the close
follow-up and medical awareness of these patients
together with the widespread use of antiaggregant and
anticoagulant drugs (mainly, low dose aspirin and low
molecular weight heparin) and the careful monitoring
of these pregnancies.23

The frequencies of the major immunological fea-
tures of APS in the present series are also comparable
to other reports.4–7 In addition to aPL, ANA were
detected at some time during the course of the illness,
but usually at low titers, and high titers of anti-dsDNA
antibodies were found in patients with associated SLE.

Genetic risk factors for aPL and APS have been
studied in several ethnic and geographic populations.24

The etiology of the APS is linked to genetic predispo-
sition, which may be accounted for by genes of the
major histocompatibility complex.10 The association
of several HLA class II gene polymorphisms and APS
has been reported in a number of studies from different
areas of the world, summarized in a recent review.10

This association, probably along with other genetic fac-
tors like polymorphisms of HLA-DM molecules25 or
�2-glycoprotein I gene,26 may determine the develop-
ment of different aspects of the disease.27 Unfortunately,
HLA data of both groups of patients was unavailable in
this study.

It is of interest the finding that several clinical man-
ifestations were significantly more prevalent in Latin
American mestizo patients than in European white
patients, and they included mainly neurological and
cutaneous manifestations as well as hemolytic anemia.
There are several possible reasons for these differences
in disease manifestations between Latin American and
European patients and they include environmental and
socioeconomic factors (access to primary medical
care, the threshold for referral from primary to sec-
ondary care, prevalence of traditional vascular risk fac-
tors in case of cerebrovascular events, and therapy).
However, genetic factors cannot be excluded. This has
been demonstrated in the field of SLE where, both ge-
netic and socioeconomic determinants, as well as other
factors associated with patients’ ethnicity have been
related with the presentation of the disease.28,29

There are some limitations to the present study.
First, mestizo patients analysed were only representa-
tive of Latin American patients from two countries
(Mexico and Ecuador). Thus, the data cannot be con-
sidered representative of all Latin American patients’
population. Second, although this study is a prospec-
tive analysis of clinical and immunologic features of
APS patients, the clinical data from disease presenta-
tion were obtained from the medical records. Third, it
was not the objective of this study to analyze the
sociodemographic data from both cohorts. Some
differences (early pregnancy losses) may relate only to
access and quality of care of patients.

In conclusion, this study has shown the prevalence
and characteristics of the main clinical and immuno-
logical manifestations at the onset and during the evo-
lution of the APS in a well defined cohort of patients
from Latin America, mainly of mestizo origin. It is

The APS in Latin American patients
M García-Carrasco et al.

372

Lupus

© 2007 SAGE Publications. All rights reserved. Not for commercial use or unauthorized distribution.
 at unknown institution on June 21, 2007 http://lup.sagepub.comDownloaded from 



possible that the ethnic origin, in addition to environ-
mental and socioeconomic factors, can modify the dis-
ease expression. This should prompt a search for
genetic factors that affect the pathogenesis of APS, as
well other sociodemographic determinants that may
affect the presentation of this disease.
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