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❖ B2GP-I has 5 domains, DV binds  cell 

membrane phospholipid bilayer  and DI 

which is immunogenic.

❖ In its regular circular form various 

epitopes of DI are shielded that become 

exposed in its hook form.

❖ The change from circular to linear 

form is determined by Cyc288 & Cys326 

tiol (circular) or disulfide bond (linear).

❖ Presence of LPS, hydrophilic 

surfaces, binding to anionic PLs & 

oxidative stress turns circular to linear 

form. 
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Cell Signaling in APS
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Pathogenesis of Neuro-APS
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Experimental Evidence of Direct 

Effect of aPL on Neurons

Resting lymphocytes cannot cross BBB but activated lymphocytes can; 

then in the presence of autoantigen they can expand there and produce 

aPLs.                                                                       J Imm Research 2014 ID 239398

Anti-b2GP-I antibodies can bind various CNS cells in animal models.
J Neurological Sciences, 1998 vol. 156, no. 2, pp. 211–219,

Long-term exposure of mice to anti-phospholipid antibodies leads to 

behavioral changes and cognitive decline.                        Lupus (2001) 10:496–9

Anti-phospholipid–immunized mice show BBB disruption and 

accumulation of aPLs in hippocampus neurons.      Neurobiol Dis. (2008) 30:56–64

Serum IgG of pediatric APS patients who developed chorea, binds to 

cell-surface of cultured neuronal cells.  Dev Med Child Neurol. (2011) 53:522–8



Nonthrombotic NeuroAPS
❖ Nonthrombotic neurological manifestations occur in up to 40% of 

patients with elevated anti-phospholipid antibodies .
Clinical Neurology & Neurosurgery, vol. 108, no. 2, pp. 135–142, 2006

❖Transverse Myelitis in APS could be either thrombotic, vasculitis or 

the result of antineuronal antibodies, or even demyelinating! 
J Clin Investigation,  2010, vol. 40, no. 4, pp. 350–359, 

❖ Cognitive impairment  is seen in 42-80% of  primary APS patients. 

In a subset of these patients no vascular lesion can be found which 

indicates to the direct aPL effect. 
Curr Rheum Rep (2016) 18:11, Clin Rheumatol. (2012) 31:403–6

❖ Peripheral neuropathy in primary APS is either secondary to 

vasculitis or thrombosis of vasa vasarum. However,  targeting lipid 

components of  myelin by aPL is a possible cause, especially in cases of 

Guillain-Barre that is reported in primary APS. Clin Rheumatol. (2012) 31:403–6



Prevalence of aPL in MS Patients

Front Cell Neuroscience March 2019;  Vol 13, 107 



Anti-Cardiolipin Targets Astrocytes in MS

The results of this in vitro 

study  show that IgG fractions 

from MS patients who are 

positive for anti-cardiolipin

antibodies activates cultured 

astrocytes, while IgG from MS 

patients who are no positive 

for anti-cardiolipin antibodies 

do not activate astrocytes.

It seems that TLR2 &/or TLR4 can be involved in antiphospholipid

signaling and astrocyte response in MS patients.

Journal of Immunological Methods 474 (2019)



MS-like CNS Lesions in NeuroAPS

The following are in favor of MS-like Primary NeuroAPS (and 

against the diagnosis of MS):

1) Negative VEP 

2) Negative Oligoclonal bands in CSF

3) Atypical (for MS) CNS MRI intensity changes: 

Small and non-expanding lesions 

Subcortical lesions 

Spinal lesions extending 3 or more segments 



APS Diagnostic Criteria



The Prospect of Future Changes in 

APS Diagnostic Criteria

1) Addition of some non-criteria Clinical Manifestations, (especially 

non-thrombotic manifestations)

2) Cut-off lowering in serologic criteria 

3) Addition of IgA isotype to the serologic criteria 

4) Addition of anti-phosphatidylserin-prothrombin complex

*) Emergence of a whole new concept (?):

“Anti-lipid Autoimmune Disease”!



Seizures in NT-APS

Epilepsy and seizures are reported among the neurological 

manifestations of antiphospholipid syndrome (APS) at a 

prevalence rate of approximately 8%, which is nearly 10 

times the prevalence of epilepsy in the general population.

Seizures in APS may develop in structurally normal brains, 

suggesting antibody-mediated mechanism.                                                   
Clin Dev Immunol. (2012) 2012:981519




