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The antiphospholipid syndrome (APS): definition

An autoimmune disease associating:

- circulating antiphospholipid antibodies

- thromboembolic events, fetal loss or 
obstetrical complications such as 
ecclampsia



Antiphospholipid antibodies (APL)

• An heterogeneous family of antibodies reacting
with phospholipid-binding proteins.

• 2-glycoprotein I represents the main phospholipid-
binding protein.

• Other phospholipid-binding proteins demonstrated 
as antigenic targets for APL:
-protein S,
-protein C
-prothrombin
-annexin V
-annexin II
-vimentin/cardiolipin complex1

Ortona, E. et al., Blood, 2010, 116:2960-2967



2-glycoprotein I

• Plasma glycoprotein of 50 kD (plasmatic 

concentration: 200 g/mL)

• Member of the complement control protein 

family (“sushi” domains)

• Binds anionic phospholipids 

- WEAK binding under physiological conditions

• Inherited deficiency is not a risk factor for 

thrombosis

« Sushi » 
domains



β2-glycoprotein I initially binds the 
anionic phospholipids with a
rather low affinity.
Following binding,  undergoes a 
conformational change that 
enables the antibody to bind the 
epitope G40-R43 of two β2-
glycoprotein I molecules.

Damage occurring at the cell surface of an APS patient with antibodies
against epitope G40-R43 on domain I of β2-glycoprotein I



Pathogenesis of thrombosis in APS

Ruiz-Irastorza, G. et al., Lancet, 2010, 376:1498-1509



Clinical manifestations of APS

Ruiz-Irastorza, G. et al., Lancet, 2010, 376:1498-1509

Libman Sacks

Livedo reticularis



Myakis. S. et al., J Thromb Haemost, 2006, 4:295-306
Ruiz-Irastorza, G. et al., Lancet, 2010, 376:1498-1509

Revised classification criteria for APS:
Clinical criteria



Associated with APS but not diagnostic criteria

• Heart valves pathology:

11,6% of patients with APS, independently from SLE

• Livedo:

increased prevalence if SLE, sexe F

• Thrombocytopenia (platelets < 100 G/l, confirmed 12 weeks
later):

-prevalence 20-40%

-for diagnosis and treatment cf. ITP

-ITP + APL: more thrombotic events, 5 years follow-up

-exclusion of other causes of thrombocytopenia

• Nephropathy

Myakis, S. et al., J. Thromb Haemost, 2006, 4:295-306



Revised classification criteria for APS:
Laboratory criteria

• I > 1 criteria

• IIa LA alone

• IIb ACL alone

• IIc anti- 2GP1alone

Classification

Minimum 12 weeks between
clinical symptoms and 
laboratory tests

Do not perform laboratory test 
>5 years after clinical
manifestations

Myakis. S. et al., J Thromb Haemost, 2006, 4:295-306
Ruiz-Irastorza, G. et al., Lancet, 2010, 376:1498-1509



Levine, J.S. et al., N Engl J Med, 2002, 346:752-763

Detection of Lupus anticoagulant antibodies
by in vitro coagulation assays



Giannakopoulos, B. et al., Blood 2009,113:985-994

β2-glycoprotein I -dependent LAC strongly associates with thrombosis, 
compared with factor II (prothrombin)-dependent LAC



Giannakopoulos, B. et al., Blood 2009,113:985-994

Positivity on multiple assays (LAC/CL-ELISA/direct β2-glycoprotein I -
ELISA) is associated with

an increased risk of thrombosis and pregnancy complications



Case #1



26-year-old woman
Lupus, PT 75% one year ago.

Please comment these lab findings:

• PT 20 % 80-120

• aPTT 38 sec. 20-30

• Fib. 2,2 g/l 2,0-4,0

• Facteur II 36 % 80-150

• Facteur V 13 % 70-180

• Facteur VII 25 % 70-180

• Facteur X 11 % 75-170

• Factor VIII 46 % 65-170

• Factor XI 11 % 75-170
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Additional tests

Anticardiolipin Ab

• Screening test +

• IgG 18 GPL <15

• IgM 2300 MPL < 12.5

Anti-β2-GP1 Ab

• Screening test +

• IgG 2 SGU <20

• IgM 79.5 SMU <20



Giannakopoulos, B. et al., Blood 2009,114:2020-2030

Treatment algorithm for the thrombotic and obstetric complications 
associated with persistently positive antiphospholipid antibodies



Ruiz-Irastorza, G. et al., Lancet, 2010, 376:1498-1509



Proposed primary thrombosis prophylaxis algorithm for patients with
clinically significant APL profiles

Barbhaiya, M. et al., Curr Rheumatol Rep, 2011, 13:59-69



Ruiz-Irastorza, G. et al., Lancet, 2010, 376:1498-1509



Case #2



36 year-old woman

• Death in utero (16 weeks of pregancy) 18 years ago

• Death in utero (28 weeks of pregancy) 11 years ago

• Pregancy w/o complications  8 years ago (full dose AC), 
β2-GP1 IgG Ab 2 times pos. (diagnosis of APS)

• DVT  (lower right limb) and PE 3 years ago

AVK: INR 2-3

• Obesity BMI 50 kg/m2 

Gastric bypass 2 years ago

• APL Ab: multiple tests, all neg.

What do you suggest for the next pregnancy? Does the 
patient has APS? What about long term AC?



Case #3



31 year-old woman

• ITP diagnosed 3 years ago (platelet count 80 G/L)

• Spontaneous abortion 10th week of gestation 4 years
ago

• Death in utero (16th week of pregnancy) 3 years ago

• Placenta: increase of fibrin (subchorial, peri-villeous)

• Pregnancy 10th week of gestation

• Multiple APL tests: neg., thrombophilia screening neg., 
platelet 30 G/L

What is your diagnosis? What do you suggest?


