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Anti-Phospholipid-Syndrome

Definition

Antibodies against Phospholipids for the Diagnosis of the Anti-Phospholipid-Syndrome

The Anti-Phospholipid Syndrome (APS) is one of the most common 
autoimmune diseases.

The disease is characterized by the appearance of specific antibodies 
against various phospholipids (e.g. cardiolipins) or phospholipid-
binding proteins (e.g. prothrombin or b2-glycoprotein I).

These antibodies cause an increased tendency to coagulate 
(hypercoagulability) and lead to increased thrombosis.
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Anti-Phospholipid-Syndrome

Definition

Antibodies against Phospholipids for the Diagnosis of the Anti-Phospholipid-Syndrome

Primary APS (PAPS) Independent from other diseases

Secodary APS (SAPS) occurs in the context of other, mainly 
autoimmune, diseases (in particular SLE, RA, SjS) or tumours
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Anti-Phospholipid-Syndrome

Epidemiologie

Antibodies against Phospholipids for the Diagnosis of the Anti-Phospholipid-Syndrome

Worldwide, 2 - 5% of the population are affected, primarily women.
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Anti-Phospholipid-Syndrome
Clinical Symptoms

Antibodies against Phospholipids for the Diagnosis of the Anti-Phospholipid-Syndrome

The clinical picture is characterized by 

• an increased occurrence of thromboses and embolisms as 
well as pulmonary embolisms, heart attacks, strokes, renal 
infarctions, etc., 

• bleeding and ulcers of the skin (purpura), 

• miscarriages and early abortions

• most severe impact: catastrophic APS (CAPS), extensive 
thromboses in small vessels that supply multiple organs
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Anti-Phospholipid-Syndrome

Therapy

Antibodies against Phospholipids for the Diagnosis of the Anti-Phospholipid-Syndrome

The treatment of asymptomatic patients consists 
of thrombosis prophylaxis, e.g. with acetylsalicylic 
acid or hydroxychloroquine.

After a thrombosis, the more effective anti-
coagulant therapy is the administration of 
vitamin K antagonists such as phenprocoumon
(Marcumar®, Falithrom®).

If necessary, the lifelong therapy is 
supported by the administration of 
immunosuppressants.
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Classification of Disease
Sapporo criteria, 1999
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Classification of Disease
Sapporo criteria, 1999

- Presence of clinical symptoms

• One or more episodes of arterial, venous or small-vessel thrombosis in any tissue or organ; 
confirmation by imaging or histopathological procedures

• Pregnancy diseases (stillbirths, premature births, spontaneous abortions) 

- Laboratory parameter

• Cardiolipin antibodies of IgG and/or IgM type, medium or high titre measured by a 
standardised, β2-glycoprotein-dependent ELISA

• Positive Lupus anticoagulant in plasma,

- detection at two or more points in time at least 6 weeks apart;
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Classification of Disease
Sapporo criteria, 1999

Revised criteria Sydney, 2004
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Classification of Disease
Sapporo criteria, 1999

Revised criteria Sydney, 2004

- Additional Laboratory parameter

• Positive detection of antibodies to β2GPI of the IgG and/or IgM type at least twice in serum or 
plasma with a titre level above the 99th percentile is to be classified as a laboratory 
analytical criterion for APS using standardised ELISA.

- Check-up after initial antibody detection should be carried out at least every 12 weeks
(instead of the previous 6 weeks)
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Classification of Disease

Detection of antibodies necessary for classification of

Anti-Phospholipid syndrome beside clinical symptoms

Differentiation from other thrombophilic events !
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History of APS Diagnostics

1906: reaction of sera from Syphilis patients with preparation from bovine heart
(Cardiolipin) – complement fixation
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History of APS Diagnostics

1946: Further development of the Wassermann test by Harris, Rosenberg and Riedel 

Veneral disease Research Laboratory (VDRL Test)

formation of anti-Cardiolipin Antibodies following the Treponema infection

Later: false positive VDRL tests in patients with

• Collagenoses (especially Systemic Lupus erythemtosus)

• other infections: Lepra, Mononucleosis infectiosa, Virus hepatitis
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History of APS Diagnostics

1980s: solid-phase assays for the detection of anti-phospholipid antibodies
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History of APS Diagnostics

1990s: cofactor for anti-phospholipid antibodies in autoimmune diseases
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History of APS Diagnostics

1990s: cofactor for anti-phospholipid antibodies in autoimmune diseases

Differences between antibodies between

autoimmunity and infection !
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History of APS Diagnostics

1990s: cofactor for anti-phospholipid antibodies in autoimmune diseases

No phospholipids necessary for antibody
determination !
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Anti-Phospholipid-Antibodies

Antibodies against Phospholipids for the Diagnosis of the Anti-Phospholipid-Syndrome

3 Types of antibodies under the same name!

- Antibodies to phospholipids

- Antibodies to phospholipid.cofactor complexes

- Antibodies to cofactor proteins

Standardisation ?
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Anti-Phospholipid-Syndrome

Antibodies against Phospholipids for the Diagnosis of the Anti-Phospholipid-Syndrome

Standardisation ?

What antibody are we talking about ?

E.J. Favaloro (Dept. of Haematology, Institute of
Clinical Pathology and Medical Research,
Western Sydney Area Health Service, Westmead, 
NSW, Australia)

RCPA Immunology Newsletters, 5, 2, 2003, pp. 3-6

Testing of 7 commercial Anti-Cardiolipin Assays in 
56 laboratories (RCPA Quality Assurance Program)
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Phospholipids

Structure

Antibodies against Phospholipids for the Diagnosis of the Anti-Phospholipid-Syndrome

Phospholipids, e.g. phosphatidylcholine (lecithin), phosphatidylethanolamine, 
phosphatidylserine or phosphatidylinositol, are polar, phosphorylated lipids in 
the cell membrane. 
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Cardiolipins

Structure

Antibodies against Phospholipids for the Diagnosis of the Anti-Phospholipid-Syndrome

Cardiolipins are 
phospholipids with 
four fatty acid 
residues.

They are the only 
phospholipids 
synthesized in the 
mitochondria. 
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Antibodies against Phospholipids

Cofactor ß2-glycoprotein I

Plasma protein: 200 mg/L

Molecular weight: about 50 kDa

may play a role in coagulation, bind to platelets, mitochondria and 
negatively charged substances such as heparin, DNA, dextran 
sulphate and negatively charged phospholipids

Antibodies against Phospholipids for the Diagnosis of the Anti-Phospholipid-Syndrome
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ß2-Glycoprotein I

Antibodies against Phospholipids for the Diagnosis of the Anti-Phospholipid-Syndrome

326 amino acids organized in 5 domains (DI – DV)

opening of circular structure by binding
to negatively charged phopsholipid

hidden epitope on domain I available
for antibodies

Ruben E, Planer W: J. Biol. Chem. (2020) 295(31) 10794–10806
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Antibodies against Phospholipids

Standardisation?
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Antibodies against Phospholipids

Standardisation?
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Antibodies against Phospholipids

Standardisation?
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Antibodies against Phospholipids

Standardisation?
Cardiolipin Antibodies

accepted protocol: cofactor dependent antigen

ß2-glycoprotein I
domain I specific assays?

Antibodies against Phospholipids for the Diagnosis of the Anti-Phospholipid-Syndrome
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Anti-Phospholipid-Syndrome

Diagnosis

Antibodies against Phospholipids for the Diagnosis of the Anti-Phospholipid-Syndrome

Diagnosis is based on clinical symptoms 
and laboratory findings.

In laboratory diagnostics, detection is 
primarily carried out by the determination 
of antibodies against phospholipids (e.g. 
against cardiolipin) and associated 
proteins (e.g. b2-glycoprotein I).
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Anti-Cardiolipin

Assays from Generic Assays (Elisa)

Antibodies against Phospholipids for the Diagnosis of the Anti-Phospholipid-Syndrome

The Anti-Cardiolipin is a ELISA immunoassay for the quantitative determination of 
IgG and/or IgM antibodies against cardiolipin-ß2GPI in human serum. 

07.12.2023

Wash Diluent                Substrat  Stopp 

2 Conjugates                2 Controls 5 Standards



31

Anti-Cardiolipin screen

Assays from Generic Assays (Elisa)

Antibodies against Phospholipids for the Diagnosis of the Anti-Phospholipid-Syndrome

The Anti-Cardiolipin screen is a ELISA immunoassay for the semi-quantitative 
determination of IgG/IgM/IgA antibodies against cardiolipin-ß2GPI in human serum. 
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Product Portfolio

ELISA for the Diagnosis of Anti-Phospholipid-Syndrome

Antibodies against Phospholipids for the Diagnosis of the Anti-Phospholipid-Syndrome

IgA + IgG + IgM Detection IgG or IgM Detection

Anti-Cardiolipin Screen Anti-Cardiolipin

Anti-ß2-GP-I Screen Anti-ß2-GP-I 

Anti-Phosphatidyl-Serin

Anti-Phospholipid Screen

07.12.2023
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Anti-Phospholipid Dot (IgG, IgM)  

Multi-parameter Assay from GA Generic Assays

Antibodies against Phospholipids for the Diagnosis of the Anti-Phospholipid-Syndrome

The Anti-Phospholipid Dot is a line immunoassay (Elisa principle) for the 
qualitative determination of IgG / IgM antibodies against 7 phospholipids and 
3 serum proteins in human serum. 
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Reaction control

phospholipids: cardiolipin, phosphatic acid,
ph-cholin, ph-ethanolamine, ph-glycerol,
ph-serine, ph-inositol, 

cofactors: ß2-GPI, annexin V, prothrombin
Hydrophobic membrane
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Anti-Phospholipid Dot (IgG / IgM)  

Antibodies against Phospholipids for the Diagnosis of the Anti-Phospholipid-Syndrome

07.12.2023

Prof. René Louis Humbel, Luxemburg



35

Anti-Phospholipid Dot (IgG / IgM)  
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Anti-Phospholipid Dot (IgG / IgM)  
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Why checking for 10 parameters ?

Diagnostic advantages of
detection of multiple parameters



37

Anti-Phospholipid Dot (IgG / IgM)  

Antibodies against Phospholipids for the Diagnosis of the Anti-Phospholipid-Syndrome
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Why checking for 10 parameters ?
Diagnostic advantages of detection of multiple parameters
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Anti-Phospholipid Dot (IgG / IgM)  

Antibodies against Phospholipids for the Diagnosis of the Anti-Phospholipid-Syndrome
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Why checking for 10 parameters ?
Diagnostic advantages of detection of multiple parameters

• Association of non-criteria APL with thrombotic risk in SLE patients
• IgG to PI and PS show significantly higher levels in SLE with deep vein thrombosis/arterial thrombosis

than without
• Occurrence of >4 IgG antiphospholipid antibodies is independent risk factor for thrombotic effects
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DotDiver Anti-Phospholipid IgG / IgM 

DotDiver2.0, Test Strips and Reagents

Antibodies against Phospholipids for the Diagnosis of the Anti-Phospholipid-Syndrome
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Anti-Phospholipid-Syndrome

Thank you for your attention



Thanks to the company Medi-Lab Kft for 
support in the Hungarian Market 

Thank you for your attention !


