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✓ Clinical manifestations

• Thrombotic APS
              Catastrophic APS

• Obstetric APS

• Non-thrombotic manifestions

• 1ary versus 2ary APS (SLE)

✓ Laboratory diagnosis

• Persistent aPL antibodies

Systemic autoimmune disease defined by

1.1 Antiphospholipid sydrome

Garcia et al. NEJM 2018; 378: 2010-21



Pathogenesis

1.1 Antiphospholipid sydrome

aCL IgG/M, a2GPI IgG/M

aCL IgA, a2GPI IgA

Anti-phosphatidyl/inositol
Anti-phosphatidylserine
Anti-phosphatidylethanolamine
Anti-phosphatidic acid
Anti-prothrombin
Anti-phosphathidylserine-prothrombin
Anti-vimentin/cardiolipin complex
aPhL ELISA assay
Annexin A5 resistance
Anti-domain I of 2GPI 

Heterogeneous group of aPL Ab Major target = 2GPI

Closed, non-immunogenic 2GPI

Open, immunogenic 2GPI
↑ avidity to phopholipid surfaces
↑ ↑ avidity by binding of aPL Ab

        + inflammatory and endothelial cells 
     + coagulation 

         interference with trophoblasts and decidual cells Garcia et al. NEJM 2018; 378: 2010-21



1.2 Ab testing in APS

Laboratory diagnosis of APS (ISTH-SCC LA/aPL)

Devreese et al. J Thromb Haemost 2018; 16: 809-813
Meroni et al. Front Immunol 2021; 12: 726820

Lupus anticoagulant (LA) aCL IgG/IgM a2GPI IgG/IgMand/or

Pathogenicity of aPL

a2GPI

aCL

LA

LA is a strong risk factor

LA aCL a2GPI Diagnostic 
value

Single pos Neg Pos Neg +

Single pos Neg Neg Pos +

Single pos Pos Neg Neg ++

Double pos Neg Pos Pos +++

Triple pos Pos Pos Pos ++++

Persistent positivity of 

and/or



1.2 Ab testing in APS

2006 ACR/EULAR APS Classification Criteria

Modified from Vandevelde et al. J Clin Med 2022; 11: 2164
Devreese K. Semin Thromb Hemost 2022; 48: 661-671

confirmed over at least 12 weeks

medium pos. > 99th percentile HC



Barbhaiya et al. Arthr Rheum 2023; 82: 1258-70

2023 ACR/EULAR APS Classification Criteria

1.2 Ab testing in APS

99% specificity relative to 86% obtained with the revised Sapporo criteria



Barbhaiya et al. Arthr Rheum 2023; 82: 1258-70
Vandevelde et al. J Thromb Haemost 2022; 20: 508-524

2023 ACR/EULAR APS Classification Criteria

1.2 Ab testing in APS



1.3 Diagnosis versus classification 

Favaloro et al. Semin Thromb Hemost 2024; 50: 605-608
Aggerwal et al. Arthritis Care Res 2015; 67: 891-897

In conclusion, classification criteria can be used to 

diagnose APS, but clinicians should not restrict the diagnosis 

of APS to only the classification criteria



1.3 Diagnosis versus classification 

Summary of differences

Extra-criteria antibody specificities*:

Restricted to specific case reports

Only LA/aCL IgG/M, a2GPI IgG/M

Extra-criteria antibody methods*:

Additional methodologies allowed

Favaloro et al. Semin Thromb Hemost 2024; 50: 605-608
                       Devreese et al. Methods Mol Biol 2023; 2663: 315-440

*Devreese et al. J Thromb Haemost 2018; 16: 809-813

*aCL IgA, a2GPI IgA

 Anti-phosphatidyl/inositol
 Anti-phosphatidylserine
 Anti-phosphatidylethanolamine
 Anti-phosphatidic acid
 Anti-prothrombin
 Anti-phosphathidylserine-prothrombin
 Anti-vimentin/cardiolipin complex
 aPhL ELISA assay
 Annexin A5 resistance
 Anti-domain I of 2GPI 



bead or particle detection 
ALBIA: by different aser 
PMAT: by different light-emitting diode 

detection 
ALBIA: by laser 
PMAT: by light-emitting diode

antibody label

Multiplex assaysSolid phase assays

substrate

signal

ELISA     colorimetric
CLIA      chemiluminescent
FEIA      fluorescent

Modified from Bossuyt et al. Nat Rev Rheumatol 2020; 16: 715-26

Newer techniques:

• Apply consistent protocols: easier to use, less interoperator variation

• Faster TAT, random access,… 

aCL and a2GPI assays can’t be used interchangeably: 

• Variation in Ag and Ab nature and source, calibrator traceability

• Variation in absolute values by assays

Analytical confounders: assay technique

Vandevelde et al. J Clin Med 2022; 11: 2164
Devreese K. Int J Lab Haematol 2020; 42: 49-58

1.4 In-between assay variability
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p.3; International harmonization

protocol for a calibration hierarchy

p.4; Manufacturer’s selected

measurement procedure

p.5; Manufacturer’s standing

measurement procedure

p.5.1; Harmonization algorithm

p.6; End-user 

measurement procedure

m.6; Clinical sample result

m.3; Harmonization reference material

(e.g. a panel or pools of clinical samples)

Modified from ISO 21151:2020
Harris et al. Clin Exp Immunol 1987; 68: 215-222
Willis et al. Am J Clin Pathol 2016; 145: 796-805

Ichikawa et al. Arthritis Rheum 1999; 42: 2461-2470
Monogioudi et al. Clin Chem Lab Med 2020; 59: 325-332

1.5 Standardization of autoantibody tests

CDC, IUIS-ASC, IRMM, MHRA

• Harris/Louisville standards 

    Polyclonal, APS patient-derived

• Koike/Sapporo standards : 
    HCAL (IgG) and EY2C9 (IgM)

    Monoclonal Ab = continuous supply

• NIBSC 21/266 (WHO)

    Polyclonal, APS patient-derived
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p.3; International harmonization

protocol for a calibration hierarchy

p.4; Manufacturer’s selected

measurement procedure

p.5; Manufacturer’s standing

measurement procedure

p.5.1; Harmonization algorithm

p.6; End-user 

measurement procedure

m.6; Clinical sample result

m.3; Harmonization reference material

(e.g. a panel or pools of clinical samples)

1.5 Standardization of autoantibody tests

CDC, IUIS-ASC, IRMM, MHRA

• Harris/Louisville standards 

    Polyclonal, APS patient-derived (n=2)

• Koike/Sapporo standards : 
    HCAL (IgG) and EY2C9 (IgM)

    Monoclonal Ab = continuous supply

• NIBSC 21/266 (WHO)

    Polyclonal, APS patient-derived (n=2)

Standardization/Harmonization:

  Reality or myth? ?

Van Hoovels et al. J Throm Haemost 2025; 23: 2584-2597
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2.1 Study protocol: patient cohorts
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Gerelateerde afbeelding Gerelateerde afbeelding Gerelateerde afbeelding Gerelateerde afbeelding

APS cohort (n=176)

Universita degli Studi di Brescia, Italy (Sylvia Piantoni/Angela 
Tincani); APS Ab home made ELISA; n=68

Center for Research of Immunopathology and Rare Diseases, 
San Giovanni Bosco Hospital, Turin, Italy (Savino Sciascia, 
ToTeam); APS Ab home made ELISA; n=108

F=73.9%; median age= 48 [19-81]

Clinical manifestations: 
 Obstetric    n=  30 (16.9%)
    Thrombotic    n=114 (64.8%)
    Thrombotic + Obstetric n=  32 (18.1%)

Non-APS cohort (n=433)

Consecutive (retrospective/prospective) disease related 
control cohort AZORG (Aalst) & ZAS (Antwerp) hospital 
Belgium

F=72.3%; median age= 51 [18-91] (p=0.013)

Clinical manifestations: 
 Obstetric   n=  75 (17.3%)
    Thrombotic    n=122 (28.2%)
    Autoimmune    n=233 (53.8%)
 Autoimmune + Thromb n=.  3 (0.7%)

(Presumably) Healthy controls (n=120)

F=66%; median age= 42 [21-65] (p=0.017)
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2.2 Study protocol: methods

Assay 
(Manufacturer)

Technique
(Instrument)

Antigen origin Antibody Units Traceability

EliA  ACA IgG/M
(Thermo Fisher)

FEIA
(Phadia  250)

ACA: bovine
2GPI: bovine

Monoclonal; 
Mouse

GPL/MPL Harris

QUANTA Flash® ACA 
IgG/M (Werfen)

CLIA
(BIO-FLASH®)

ACA: bovine
2GPI: human

Monoclonal; 
Mouse

CU HCAL/EY2C9

Anti-Cardiolipin 
IgG/IgM (Orgentec)

ELISA 
(manual)

ACA: bovine
2GPI: human

Polyclonal;
Goat

GPL/MPL Harris, 
HCAL/EY2C9

QUANTA Lite® ACA 
IgG/M III (Werfen)

ELISA 
(QUANTA-Lyser®2)

ACA: bovine
2GPI: bovine

Monoclonal; 
Goat

GPL/MPL HCAL/EY2C9

Assay 
(Manufacturer)

Technique
(Instrument)

Antigen origin Antibody Units Traceability

EliA  2GPI IgG/M
(Thermo Fisher)

FEIA
(Phadia  250)

2GPI: human Monoclonal; 
Mouse

U/mL /

QUANTA Flash® 2 

GPI IgG/M (Werfen)
CLIA
(BIO-FLASH®)

2GPI: human Monoclonal; 
Mouse

CU HCAL/EY2C9

2GPI IgG/M

(Orgentec)
ELISA 
(manual)

2GPI: human Polyclonal;
Goat

U/mL Harris, 
HCAL/EY2C9

QUANTA Lite® 2GPI 

IgG/M (Werfen)
ELISA 
(QUANTA-Lyser®2)

2GPI: bovine Monoclonal; 
Goat

SGU/SMU /

Analytical validation/imprecision: manufacturer iQC low/high; patient pool iQC low/high



2.3 Study results: spearman correlation

aCL IgG aCL IgM

EliA

QUANTA Flash ® 

Orgentec

EliA

Orgentec

QUANTA Flash ® 
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Rho (95%CI)

0.521 0.451 0.517

(0.460-0.576) (0.385-0.512) (0.456-0.573)

0.599 0.557

(0.545-0.647) (0.500-0.610)

0.648

(0.599-0.692)

0.542 0.503 0.573

(0.483-0.596) (0.441-0.560) (0.517-0.624)

0.642 0.780

(0.593-0.687) (0.747-0.809)

0.606

(0.553-0.654)

Rho (95%CI)



2.3 Study results: spearman correlation

a2GPI IgG a2GPI IgM
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Orgentec
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Orgentec
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0.516 0.435 0.533

(0.456-0.572) (0.368-0.497) (0.495-0.606)

0.673 0.550

(0.627-0.714) (0.492-0.603)

0.547

(0.488-0.600)

Rho (95%CI) Rho (95%CI)

0.619 0.634 0.738

(0.568-0.666) (0.584-0.680) (0.688-0.763)

0.688 0.715

(0.643-0.727) (0.674-0.752)

0.718

(0.677-0.754)



2.4 Study results: Harris/Louisville standards

a2GPI IgG a2GPI IgM

aCL IgG aCL IgM
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2.4 Study results: Sapporo standards
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2.4 Study results: Sapporo standards
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Decision to Discontinue (June 8th 2024)

“After reviewing the test results, a subcommittee of the ASC involved with the re-testing 
agreed that the availability and distribution of these monoclonal reference materials by 

PSG should be discontinued.”

https://asc.dental.ufl.edu/discontinuation-of-hcal-and-ey2c9-monoclonal-reference-materials-8-6-2024/



2.4 Study results: WHO a2GPI IgG 
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2999.0 CU

142.0 U/mL
57.9 U/mL 98.8 U/mL

• ½ dilution NIBSC 21/266

• NIBSC 21/266

EliA QUANTA Flash ® Orgentec QUANTA Lite ® EliA QUANTA Flash ® Orgentec QUANTA Lite ® 

234.7 GPL 1263.3 CU > 120 GPL 132.8 GPL 268.3 U/mL >6100.0 CU 81.5 U/mL > 150 U/mLMean:



Standardization remains an unmet goal

Harmonization



1. Introduction

2. Method comparison APS Ab assays

3. Harmonization between APS Ab assays

4. Discussion and conclusions



3.1 Harmonization in autoantibody testing



Gating strategy: 2023 ACR/EULAR APS classification criteria

3.2 APS Ab-testing: pre-analytics

Devreese K. Semin Thromb Hemost 2022; 48: 661-671
Devreese et al. J Thromb Haemostasis 2014; 12: 792-795 

Devreese et al. J Thromb Haemostasis 2020; 18: 2828-2839



3.3 APS Ab-testing: analytics

Diagnostic performance

Good agreement in diagnostic performance between ELISA/CLIA/FEIA (IgG>IgM)
Diagnostic performance CLIA/FEIA > ELISA

aCL IgG aCL IgM

EliA

QUANTA Flash ® 

Orgentec

QUANTA Lite ® 

0.890 (0.863-0.914)
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AUC (95%CI)
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0.751 (0.714-0.784)

AUC (95%CI)



3.3 APS Ab-testing: analytics

Diagnostic performance

a2GPI IgG a2GPI IgM

Diagnostic performance of a2 GPI IgG > a2GPI IgM  
CLIA/FEIA/ELISA Org > ELISA QL
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3.4 APS Ab: post-analytics

TPTN

FN FP

Test result

P
re

v
a

le
n

c
e

Cut-off

diseased

True positives (TP)

True positives (TP) + False negatives (FN)
Sensitivity =

True negatives (TN)

True negatives (TN) + False positives (FP)
Specificity =

Dichotomous test result interpretation

Bossuyt. Autoimmun Rev 2009; 7: 543-8

healthy/control

Manufacturer’s cut-off
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3.4 APS Ab: post-analytics

99% URL HC
CO manufacturer



EliA
(U/mL)

EliA
(MPL)

QUANTA Flash ® 

(CU)
Orgentec

(MPL)
QUANTA Lite ® 

(MPL)

QUANTA Flash ® 

(CU)
Orgentec
(U/mL)

QUANTA Lite ® 

(SGU)
EliA

(U/mL)
QUANTA Flash ® 

(CU)
Orgentec
(U/mL)

QUANTA Lite ® 

(SMU)

0

EliA
(GPL)

QUANTA Flash ® 

(CU)
Orgentec

(GPL)
QUANTA Lite ® 

(GPL)

40

35

30

25

20

15

10

5

C
o
n
ce

n
tr

a
ti
o
n

0 0

40

35

30

25

20

15

10

5

C
o
n
ce

n
tr

a
ti
o
n

0

0

40

35

30

25

20

15

10

5

C
o
n
ce

n
tr

a
ti
o
n

0 0

40

35

30

25

20

15

10

5

C
o
n
ce

n
tr

a
ti
o
n

0

a2GPI IgG a2GPI IgM

aCL IgG aCL IgM

40 30

Reference values

Cut-off settings of manufacturers:

- are mostly arbitrarily chosen
- can differ between Ag

3.4 APS Ab: post-analytics



3.4 APS Ab: post-analytics

Manufacturer’s cut-off

16.2

(9.1-29.0)

0.57

(0.50-0.65)

aCL IgG

a2GPI IgG

CV% LR+= 48.4% 

CV% LR+= 63.9% 

Sensitivity (%) 54.0

(46.3 – 61.5)

44.9

(37.4 – 52.6)

31.3

(24.5 – 38.7)

26.7

(20.3 –33.9)

47.7

(40.2– 55.4)

25.6

(19.3 – 32.7)

Specificity (%) 97.3

(95.2 – 98.6)

97.2

(95.2 – 98.6)

98.9

(97.3 – 99.6)

98.6

(97.0 – 99.5)

94.9

(92.4 – 96.8)

97.9

(96.1 – 99.0)

LR+ 19.5

(11.0-34.6)

24.6

(13.0-66.5)

13.3

(7.38-24.1)

12.3

(6.15-24.6)

19.3

(8.4-44.3)

LR- 0.47

(0.40-0.56)

0.72

(0.63-0.77)

0.65

(0.58-0.73)

0.76

(0.70-0.83)

0.74

(0.68-0.81)

11.8

(7.12-19.7)

0.58

(0.51-0.67)

Sensitivity (%) 35.8

(28.7-43.4)

64.2

(56.6– 71.3)

43.8

(36.3-51.4)

20.5

(14.8 – 27.2)

28.4

(21.9 – 35.7)

19.3

(13.8 – 25.9)

35.8

(28.7 – 43.4)

31.3

(24.5 – 38.7)

Specificity (%) 96.8

(94.6– 98.2)

97.7

(95.8 – 98.9)

96.3

(94.1 – 97.9)

99.1

(97.7 – 99.7)

98.4

(96.7 – 99.3)

99.5

(98.3 – 99.9)

97.7

(95.8 – 98.9)

97.2

(95.2 – 98.6)

LR+ 11.1

(6.37-19.2)

27.7

(14.9-51.7)

32.0

(11.7-87.1)

17.6

(8.1-38.0)

15.5

(8.14-29.5)

11.3

(6.19-20.5)

41.8

(10.2-172.2)

LR- 0.66

(0.59-0.74)

0.37

(0.30-0.45)

0.71

(0.65-0.78)

0.73

(0.66-0.80)

0.66

(0.59-0.73)

0.71

(0.64-0.78)

0.80

(0.75-0.87)

a2GPI IgM

aCL IgM

Sensitivity (%)

Specificity (%)

LR+

LR-

Sensitivity (%)

Specificity (%)

LR+

LR-

CV% LR+= 31.8% 

CV% LR+= 52.2% 

Cut-off

Cut-off Cut-off

Cut-off

> 20 CU ≥ 10 GPL > 20 GPL > 20 CU ≥ 7 MPL > 20 MPL

> 10 U/mL > 20 CU ≥ 8 U/mL ≥ 20 SGU > 10 U/mL > 20 CU ≥ 8 U/mL ≥ 20 SMU

21.0

(15.3 – 27.8)

99.5

(98.3 – 99.9)

45.5

(11.1-186.8)

0.79

(0.74-0.86)

> 40 GPL

12.5

(8.0 – 18.3)

98.6

(97.0 – 99.5)

9.02

(3.72-21.9)

0.89

(0.84-0.94)

> 40 MPL

EliA  QUANTA Flash® Orgentec QUANTA Lite ® EliA QUANTA Flash® Orgentec QUANTA Lite ® 

EliA  QUANTA Flash® Orgentec QUANTA Lite ® EliA QUANTA Flash® Orgentec QUANTA Lite ® 



Specificity-based thresholds
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3.4 APS Ab: post-analytics



3.4 APS Ab: post-analytics

aCL IgG

a2GPI IgG

Sensitivity (%)

Specificity (%)

LR+

LR-

Sensitivity (%)

Specificity (%)

LR+

LR-

a2GPI IgM

aCL IgM

Sensitivity (%)

Specificity (%)

LR+

LR-

Sensitivity (%)

Specificity (%)

LR+

LR-

Cut-off

Cut-off Cut-off

Cut-off

Cut-off 97.5% specificity

CV% LR+= 14.3%

CV% LR+= 32.4%

CV% LR+=24%

CV% LR+= 8.7% 

17.0

(9.3-31.2)

0.58

(0.51-0.66)

47.7

(40.2 – 55.4)

53.4

(45.8 – 60.9)

43.8

(36.3 – 51.4)

38.1

(30.9-45.7)

97.5

(95.5 – 98.7)

97.5

(95.8 – 98.7)

97.5

(95.5 – 98.7)

97.5

(95.5 – 98.7)

18.8

(10.3-34.4)

21.0

(11.5-38.3)

15.0

(8.1-27.7)

0.54

(0.47-0.62)

0.48

(0.41-0.56)

0.64

(0.57-0.71)

19.9

(13.8 – 25.9)

34.7

(27.7 – 42.2)

36.9

(29.8 – 44.5)

26.7

(20.3 – 33.9)

97.7

(95.8 – 98.9)

97.9

(96.1 – 99.0)

97.5

(95.5 – 98.7)

97.5

(95.5 – 98.7)

8.4

(4.2-16.6)

14.5

(7.9-26.9)

10.5

(5.6-19.8)

13.6

(7.4-25.3)

0.83

(0.77-0.89)

0.65

(0.58-0.73)

0.75

(0.69-0.82)

0.67

(0.60-0.75)

14.5

(7.9-24.1)

0.65

(0.58-0.73)

34.7

(27.1-41.6)

67.0

(59.6– 73.9)

36.9

(29.8 – 44.5)

38.6

(31.4 – 46.3)

97.7

(95.8– 98.9)

97.5

(95.5 – 98.7)

97.5

(95.5 – 98.7)

97.5

(95.5 – 98.7)

14.8

(7.7-28.2)

26.3

(14.6-47.6)

15.2

(8.2-28.1)

0.67

(0.61-0.75)

0.34

(0.27-0.42)

0.63

(0.56-0.71)

36.4

(29.3 – 43.9)

38.6

(31.4 – 46.3)

36.9

(29.3– 43.9)

31.3

(24.5 – 38.7)

97.5

(95.5 – 98.7)

97.5

(95.5 – 98.7)

97.5

(95.5 – 98.7)

97.5

(95.5 – 98.7)

14.3

(7.7-26.5)

14.3

(7.7-26.5)

12.3

(6.6-22.9)

15.2

(8.2-28.1)

0.65

(0.58-0.73)

0.65

(0.58-0.73)

0.71

(0.64-0.78)

0.63

(0.56-0.71)

> 7.3 GPL > 20.6 CU > 10.7 GPL > 10.9 GPL > 25.0 MPL > 15.4 CU > 10.2 MPL > 18.2 MPL

> 14.0 U/mL > 18.3 CU > 11.0 U/mL > 9.2 SGU > 7.6 U/mL > 9.5 CU > 7.8 U/mL > 21.7 SMU

EliA  QUANTA Flash® Orgentec QUANTA Lite ® EliA QUANTA Flash® Orgentec QUANTA Lite ® 

EliA  QUANTA Flash® Orgentec QUANTA Lite ® EliA QUANTA Flash® Orgentec QUANTA Lite ® 



True positives (TP)

True positives (TP) + False negatives (FN)

LR + =

False positives (FP)

False positives (FP) + True negatives (TN) 

Likelihood ratio

Bossuyt. Autoimmun Rev 2009; 7: 543-8
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Test result
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LIKELIHOOD FOR AI DISEASE

LR < 0.1 ➜  test result is useful to exclude disease

LR = 1    ➜  test result hasn’t clinical value

LR > 10  ➜  test result is useful to confirm disease

Continuous test result interpretation
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Clinical test result interpretation
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3.4 APS Ab: post-analytics



3.4 APS Ab: post-analytics

Test result-specific LR

12.1

17.2

>90.0% 7.0 7.2 7.1 6.6

>92.5% 8.2 8.8 9.4 6.9

>95.0% 11.5 11.6 10.0

>97.5% 18.8 21.0 15.0

aCL IgM

a2GPI IgMa2GPI IgG

EliA Orgentec

aCL IgG

EliA Orgentec

37.5>99.0% 40.0 51.7 30.8

73.8>99.5% 54.1 96.0 59.1

11.0

14.5

>90.0% 6.8 8.4 7.8 7.3

>92.5% 8.2 10.3 8.7 9.5

>95.0% 10.1 15.3 10.9

>97.5% 14.8 26.3 15.2

28.9>99.0% 27.7 48.5 33.8

44.3>99.5% 39.4 82.2 43.1

9.6

15.0

>90.0% 4.8 5.0 5.6 4.8

>92.5% 6.7 6.3 6.8 6.2
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27.7>99.0% 19.7 30.8 12.3

16.0>99.5% 19.7 44.3 9.8
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>92.5% 6.4 6.8 6.8 6.1
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3.4 APS Ab: post-analytics

Test result-specific LR

12.1

17.2

>90.0% 7.0 7.2 7.1 6.6

>92.5% 8.2 8.8 9.4 6.9

>95.0% 11.5 11.6 10.0

>97.5% 18.8 21.0 15.0

aCL IgM

a2GPI IgMa2GPI IgG

EliA Orgentec

aCL IgG

EliA Orgentec

37.5>99.0% 40.0 51.7 30.8

73.8>99.5% 54.1 96.0 59.1

11.0

14.5

>90.0% 6.8 8.4 7.8 7.3

>92.5% 8.2 10.3 8.7 9.5

>95.0% 10.1 15.3 10.9

>97.5% 14.8 26.3 15.2

28.9>99.0% 27.7 48.5 33.8

44.3>99.5% 39.4 82.2 43.1

9.6

15.0

>90.0% 4.8 5.0 5.6 4.8

>92.5% 6.7 6.3 6.8 6.2

>95.0% 9.4 9.7 8.3

>97.5% 14.3 15.2 12.3

27.7>99.0% 19.7 30.8 12.3

16.0>99.5% 19.7 44.3 9.8

9.8

14.5

>90.0% 5.7 5.4 5.6 4.9

>92.5% 6.4 6.8 6.8 6.1

>95.0% 7.0 10.1 7.9

>97.5% 8.4 13.6 10.5

25.8>99.0% 11.1 28.9 24.6

11.1>99.5% 20.9 13.5 29.5
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QUANATA Flash QUANTA Lite QUANTA Flash QUANTA Lite

Using test result -specific LR

harmonizes inter-manufacturer

APS Ab test results interpretation



3.4 APS Ab: post-analytics

Negative APS Ab = < 97.5 % Specificity threshold*

Medium-positive APS Ab= [ 97.5-99.5 ] % Specificity threshold

High-positive APS Ab = ≥ 99.5 % Specificity threshold

49.2

< 97.5% 0.54 0.48 0.58 0.64

[97.5-99.5%] 10.9 4.4 4.6 5.2

≥ 99.5% 36.1 64.0 39.4

aCL IgMaCL IgG

EliA Orgentec QUANTA Lite

7.4

0.82 0.67 0.65 0.75

4.9 13.4 15.3 6.3

13.9 9.8 19.7

EliA QUANTA Flash Orgentec QUANTA Lite
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< 97.5%

[97.5-99.5%]

≥ 99.5%

29.5

< 97.5% 0.67 0.34 0.65 0.63

[97.5-99.5%] 7.4 13.9 8.9 8.8

≥ 99.5% 27.9 54.9 29.5

EliA QUANTA Flash Orgentec QUANTA Lite

10.7

0.66 0.63 0.65 0.70

13.1 8.7 16.0 11.8

13.1 29.5 9.8

EliA QUANTA Flash Orgentec QUANTA Lite

< 97.5%

[97.5-99.5%]

≥ 99.5%

a2GPI IgMa2GPI IgG

Test result interval-specific LR

QUANTA Flash

* Correlates with independently evaluated 99% ULN 



3.4 APS Ab: post-analytics

Negative aCL IgG/M - a2GPI IgG/M 

Positive aCL IgG/M - a2GPI IgG/M 
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aCL IgG/M a2GPI IgG/M

20.0

< 97.5% 0.52 0.32 0.58 0.57

≥ 97.5% 35.1 73.00 66.4

aCL + a2GPI IgMaCL + a2GPI IgG

17.8

0.59 0.61 0.61 0.63

11.3 23.0 25.4

EliA QUANTA Flash Orgentec QUANTA Lite
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< 97.5%

34.4

< 97.5% 0.40 0.24 0.43 0.46

19.7 83.6 44.3

EliA QUANTA Flash Orgentec QUANTA Lite

25.8

0.28 0.22 0.41 0.37

12.3 78.7 24.6

EliA QUANTA Flash Orgentec QUANTA Lite

< 97.5%

aCL IgG/M + a2GPI IgG/MaCL IgG/M + a2GPI IgG

≥ 97.5%

≥ 97.5%≥ 97.5%

EliA Orgentec QUANTA LiteQUANTA Flash

AND

Test result interval-specific LR



1. Introduction

2. Method comparison APS Ab assays

3. Harmonization between APS Ab assays

4. Discussion and conclusions



4.1 aPL test method

Zangh et al. Immunol Res 2023; Dec 12
Tebo et al.. Arch Pathol Lab Med 2023; Sept 26

No superiority of ELISA methods:

- analytically (> imprecision, low rho, lack of traceability)
- diagnostically (lower AUC versus CLIA/FEIA)

In line with ISTH APS diagnostic guidelines* of 2018, 
alternative methods allow for accurate aPL Ab detection

*Devreese et al. J Thromb Haemost 2018; 16: 809-13 



4.2 Uniformized cut-off

≠ 40 GPL/MPL ELISA’s 

Units Cut-off Median of HC 99% URL in HC* 97.5% specificity 

threshold in   

diseased controls

aCL IgG EliA GPL 10/40 1.7 8.6 >7.7

QUANTA Flash® CU 20 5.6 37.3 >20

Orgentec ELISA GPL 10 2.3 10.2 >10.7

QUANTA lite® ELISA GPL 15/20 7.2 13.2 >10.9

aCL IgM EliA MPL 10/40 1.6 26.2 >25

QUANTA Flash® CU 20 2.1 19.9 >15.4

Orgentec ELISA MPL 7 1.6 7.8 >10.2

QUANTA lite® ELISA MPL 12.5/20 8.2 22.3 >18.2

a2GPI IgG EliA U/mL 7/10 1.4 16.0 >14

QUANTA Flash® CU 20 6.4 12.9 >18.3

Orgentec ELISA U/mL 5/8 1.6 10.6 >11.9

QUANTA lite® ELISA SGU 20 6.9 21.2 >9.2

a2GPI IgM EliA U/mL 7/10 1.2 6.8 >7.6

QUANTA Flash® CU 20 0.6 12.3 >9.5

Orgentec ELISA U/mL 5/8 1.4 7.8 >7.8

QUANTA lite® ELISA SMU 20 7.3 20.6 >21.7

Correlation of 99% URL HC with 97.5% Spec threshold

*Favaloro et al. Semin Thromb Hemost 2024; 50: 605-608
  *Devreese et al. J Thromb Haemost 2018; 16: 809-813

*Miyakis et al. J Thromb Haemost 2006; 4: 295-306 



Variation in 99% URL in HC

Kaneshighe et al. J Clin Lab Anal 2022; 36: e24340
Zigon et al. CCLM 2024; doi.10.1515/cclm-2024-0570

Cabrera-Marante et al. Int J Mol Sci. 2023; 24

aPL type aPL assay Units Kaneshige et al. Zigon et al. Cabrera-Marante et al. Van Hoovels et al.

aCL IgG EliA GPL 34.9 nd 18.5 8.6

QUANTA Flash® CU 24.9 42.2 nd 37.3

Orgentec ELISA GPL nd nd nd 10.2

QUANTA lite® ELISA GPL 7.0 nd nd 13.2

aCL IgM EliA MPL 19.8 nd 22.0 26.2

QUANTA Flash® CU 17.8 45.6 nd 19.9

Orgentec ELISA MPL nd nd nd 7.8

QUANTA lite® ELISA MPL 20.4 nd nd 22.3

a2GPI IgG EliA U/mL 3.0 nd 11.0 16.0

QUANTA Flash® CU 14.4 47.4 nd 12.9

Orgentec ELISA U/mL nd nd nd 10.6

QUANTA lite® ELISA SGU 2.6 nd nd 21.2

a2GPI IgM EliA U/mL 5.0 nd 11.0 6.8

QUANTA Flash® CU 8.8 33.5 nd 12.3

Orgentec ELISA U/mL nd nd nd 7.8

QUANTA lite® ELISA SMU 18.0 nd nd 20.6

4.2 Uniformized cut-off

• Differences in statistical methods, demography
• Recommended: non-parametric 99% RI with outlier detection



Vandevelde et al. J Thromb Haemost 2024; 24: 236-8

aPL type aPL assay Vandevelde et al. Van Hoovels et al.

aCL IgG EliA 21 >7.7

QUANTA Flash® 89 >20

Orgentec ELISA nd >10.7

QUANTA lite® ELISA 32 >10.9

aCL IgM EliA 33 >25

QUANTA Flash® 46 >15.4

Orgentec ELISA nd >10.2

QUANTA lite® ELISA 42 >18.2

a2GPI IgG EliA 32 >14

QUANTA Flash® 300 >18.3

Orgentec ELISA nd >11.9

QUANTA lite® ELISA 20 >9.2

a2GPI IgM EliA 22 >7.6

QUANTA Flash® 27 >9.5

Orgentec ELISA nd >7.8

QUANTA lite® ELISA 41 >21.7

4.2 Uniformized cut-off

Variation in 97.5% Spec thresholds in DCG

Differences in DCG cohort selection
Confirmation of cut-offs using ‘real-life’ controle cohorts is essential



4.3 Conclusions

• Lack of harmonization between APS Ab tests
 AI serology tests can’t be used interchangeably
 Not the assay technique (ELISA) determines the highest diagnostic performance (’gold standard’?)

• Lack of traceability
 Traceability to the same standards, does not allow for neither analytic nor diagnostic concordance 

among APS Ab tests

• Definition of cut-off values
 Implementation of uniformized, objective thresholds (medium/high) for commercial APS Ab assays

 More studies using representative study populations should confirm uniformized cut-off settings

• aPL test panels
 Implementation of aPL analyses panels, to facilitate combined test result interpretation

• Implementation of LRs on APS Ab test result reports

 Implementation of LRs on lab test results reports harmonizes clinical interpretation
 Confirmation of cut-offs using ‘real-life’ controle cohorts is essential
 
 

Van Hoovels et al. J Throm Haemost 2025; 23: 2584-2597
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