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Lupus anticoagulant/ 
antiphospholipid 
antibodies detection

Guidelines from the Scientific and Standardization Committee 
of the ISTH for lupus anticoagulant/antiphospholipid antibodies 
detection

In 2020, the Scientific and Standardization Committee of the 
ISTH published an update of the guideline for lupus anticoagulant  
detection and interpretation. The innovations and changes that 
this guideline brings with it are summarised in this white paper.

Introducing antiphospholipid syndrome

Antiphospholipid syndrome (APS) is an acquired prothrombotic 
autoimmune disorder defined by arterial or venous thrombosis 
and/or pregnancy morbidity in patients who exhibit a persistent 
presence of antiphospholipid antibodies (aPL) – mostly IgG and 
IgM subtypes, but more rarely also IgA [1]. According to the Sydney  

revised Sapporo criteria, APS is diagnosed based on clinical and 
laboratory criteria summarised in Table 1. Definite APS is considered  
present if at least one of the clinical and one of the laboratory 
criteria are met.

The syndrome can either be associated with an existing auto-
immune disease, in which case it is called ‘secondary APS’ or, if 
there is no evidence of an existing underlying disease, it is called 
‘primary APS’.

Up to 5–10 % of the healthy population carry antiphospholipid 
antibodies in their blood without exhibiting a clinical sign of an APS.

Clinical 
criteria

Vascular thrombosis One or more episode of arterial, venous or small vessel thrombosis in any tissue or organ 
(confirmed by imaging or histopathology).

Pregnancy complications Recurrent pregnancy loss (after > 10 weeks’ gestation) or one or more premature births 
due to pregnancy complications.

Laboratory 
criteria

Detection of lupus anticoagulant Lupus anticoagulant (LA) in plasma on 2 occasions at least 12 weeks apart.

Detection of anticardiolipin antibodies Anticardiolipin/antiphospholipid antibodies (ACA/APA) of IgG and/or IgM isotype on 
2 occasions at least 12 weeks apart.

Detection of anti-β2 glycoprotein 1 antibodies Anti-β2 glycoprotein 1 antibodies of IgG and/or IgM isotype on 2 occasions at least 12 weeks apart.

Table 1 Summary of classification criteria for APS according to Sydney revised Sapporo criteria classification.
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Central updates to the guidelines

The recommendations are either new inclusions or updates to 
previous versions of the lupus anticoagulant/antiphospholipid 
antibodies detection guidelines [2]. The main points of revision 
are shown below.

Sample collection

  NEW Testing samples during pregnancy may be related to the 
false-positive / false-negative results. The results should be  
interpreted with caution. The tests should be repeated after  
delivery to confirm initial results.

  Laboratory should be informed if patient is being treated with 
anticoagulants.

  Sample collections should be done before starting treatment 
with anticoagulant or after treatment discontinuation.

  Sample collection during acute inflammatory processes 
should be avoided.

  Time between sample collection and finishing sample  
measurements should not exceed four hours.

  If samples are to be tested later then they should be frozen 
down within four hours.

Pre-analytics

  Laboratory should perform visual sample integrity check prior 
to testing and exclude haemolytic samples.

  To rule out anticoagulant therapy, clotting factor deficiency/
specific clotting factor inhibitor and acute phase reactants 
samples should be tested for prothrombin time, activated 
partial thromboplastin time (APTT), thrombin time (TT) and 
fibrinogen (Fbg). It is recommended to use an APTT reagent 
with minimal response to LA in order to avoid unnecessary 
testing for aPL in otherwise asymptomatic individuals.

  Testing patients being treated with vitamin K antagonists 
(VKAs; INR < 3) should be avoided and result interpretation 
should be done carefully.

  Mixing of patient plasma with pooled normal plasma  
(PNP) to eliminate or reduce the interference of VKAs  
is not recommended.

  Anticoagulant levels should be assessed along with LA  
testing using anti-Xa assays in patients known to be on  
unfractionated or low molecular weight heparin.

  Use of DOAC adsorption to remove DOAC from a patient 
sample prior to testing might be useful.

LA testing and interpretation

  The activator in the APTT reagent is no longer limited to silica.
  The use of the Taipan/Ecarin assay for LA testing awaits  

further evidence.
  Result interpretation in patients receiving anticoagulation 

therapy should be done carefully.

  Results (screen, confirm and mixing test) should be judged 
using a local cut-off above the 99th centile.

  Normalised LA ratio or percentage correction should  
be used to judge the presence of LA against a local cut-off  
above the 99th centile.

  NEW Screen and confirmatory mixing test, reported as a  
normalised ratio (screen mix/confirm mix), should be  
performed if the confirmatory test on (screen/confirm)  
plasma shows a prolonged clotting time. The normalised  
ratio is judged positive if above the 99th centile.

  The 99th centile shall be calculated from samples of at least 
120 healthy donors with outlier detection.

  Manufacturer’s cut-off values established in accordance  
with guidelines and appropriate statistical models may be 
used after laboratory validation.

  The mixing and confirmation tests are to be performed  
at the same time as the mixing test results can be helpful  
in data interpretation.

  NEW Laboratories may use PNP made locally from at least  
40 healthy donors.

Patient selection

The updated guideline specifies the patient population much more  
precisely than the previous version and is no longer restricted to 
a simple statement that LA testing should focus on patients who 
are likely to have antiphospholipid syndrome (APS).

LA testing should be performed together with testing for anti-
cardiolipin antibodies (ACA) and anti-β2 glycoprotein I antibodies  
(aβ2GPI) in individuals will following clinical presentations:

General

  Venous thromboembolism (VTE) at unusual sites or  
microvascular thrombosis

  Recurrent unexplained VTE
  Systemic erythematosus
  Immune thrombocytopenia with the presence of arthralgias 

or arthritis, hair loss, sun sensitivity, mouth ulcers, rash and/or 
thromboembolism

  Livedo reticularis and symptoms of other systemic  
autoimmune diseases or mild thrombocytopenia

  Unexplained prolonged APTT as an incidental finding

Individuals < 50 years

  Unprovoked VTE, ischemic stroke, transient ischemic attack 
or other evidence of brain ischemia or other sites

  Non-criteria clinical manifestations, i.e., those not included  
in the Sydney criteria

  Provoked VTE with relatively weak triggers
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Pregnant women

  Foetal loss after 10 weeks
  Recurrent early (first trimester) miscarriages 
  Prematurity (< 34 weeks’ gestation) associated with severe 

(pre)eclampsia 
  HELLP syndrome 
  Placental insufficiency (foetal growth restriction)
  Stillbirth

Blood collection

Blood sampling during an acute phase event (e.g., soon after a  
thrombotic incident) should be avoided, as factor VIII can circulate  
in increased concentrations in the blood leading to incorrectly 
shortened APTT values and thus to a false-negative LA diagnosis. 
In addition, there may be cross-reactions between the increased 
concentrations of C-reactive protein and phospholipids, which may  
lead to a prolongation of PL-dependent tests. However, there 
are exceptions to this rule, for instance, testing, in patients with 
suspected catastrophic antiphospholipid syndrome (CAPS) or in 
new stroke patient in order to initiate appropriate therapy, either 
with anticoagulants or platelet inhibitors.

When blood is drawn to determine LA, ACA and aβ2GPI during 
pregnancy, the interpretation of the results should be considered 
with caution. Should this be necessary under certain conditions, 
LA testing should be repeated after birth, as the results obtained 
during pregnancy may not represent the true patient aPL status.
Blood samples that cannot be examined within a four-hour 
window must be frozen in accordance with general guidelines 
for coagulation tests e.g., CLSI guideline ‘Collection, Transport, 
and Processing of Blood Specimens for Testing Plasma-Based 
Coagulation Assays and Molecular Hemostasis Assays’. The frozen  
plasma must be thawed by total immersion for five minutes at 
37° C in a water bath and then mixed prior to testing. Once thawed, 
plasma should not be frozen again, as this may lead to false 
negative values in dRVVT tests.

Icteric, lipemic and especially haemolytic samples should not be 
used for LA testing. Haemolysis can lead to false-normal results 
in APTT tests, regardless of the measurement method used. 
Should analysis of such samples be required then a corresponding  
note in the laboratory report is essential for correct interpretation.

Samples from patients receiving anticoagulants should only be 
analysed to a limited extent (see our ‘White Paper –Guidelines 
from the Scientific and Standardization Committee of the ISTH for  
the detection of lupus anticoagulant in anticoagulated patients’).  
However, if an examination of such samples is necessary, then the  
information related to anticoagulant therapy being administered 
is important for the interpretation of the results.

Patient testing

PT, APTT, TT and Fbg assays should be used to verify the sample 
quality, to identify e.g., underlying (consumption) coagulopathy, 
presence of anticoagulant therapy, clotting factor deficiencies/
specific clotting factor inhibitors, acute phase reactants or partially  
clotted samples. It is recommended to use an APTT reagent with 
minimal response to LA in order to avoid unnecessary testing for 
LA in otherwise asymptomatic individuals. 

Two different tests based on different principles should be used 
to determine LA. The first test should be based on the dRVVT 
measurement principle with low (screen) and high (confirm) 
phospholipid concentrations to determine the presence of LA 
in a patient sample. The second test should be an APTT test 
system with low concentrations of phospholipids to screen and 
high phospholipid concentrations to confirm LA in the patient 
sample. APTT reagents with ellagic acid as activator can be used, 
as the guideline no longer mandates the use of APTT reagents 
exclusively with silica as the activator [3].

The three-stage test principle of Screen-Mix-Confirm is extended 
by the option of an additional mixing study in the confirmation 
step, if the results of the confirmatory test show a prolongation 
thereby, increasing diagnostic efficiency. The screen mixing study 
and the confirmatory test should be performed at the same time 
if the screening test provided a prolonged result.

Reagent Sensitivity Specificity

APTT

Dade® Actin® FSL/ 
Dade® Actin® FS 
normalised ratio

63.2 %
(46.0–78.2 %)

98.0 %
(89.6–100 %)

p < 0.0001

CEPHEN™ LS/CEPHEN™ 
normalised ratio

61.5 %
(44.6–76.6 %)

98.4 %
(89.6–100 %)

p < 0.0001

dRVVT

LA 1 Screening/LA 2 
Confirmation 
normalised ratio

100 %
(90.3–100 %)

98.0 %
(89.6 –100 %)

p < 0.0001

HEMOCLOT™ LA-S/
HEMOCLOT™ LA-C 
normalised ratio

89.2 %
(74.6–97.0 %)

98.0 %
(89.6–100 %)

p < 0.0001

Manufacturer Reagent Activator Phospholipids

Sysmex 
Corporation

Thrombocheck 
APTT SLA

Ellagic acid Synthetic

SIEMENS 
Healthineers

Dade® Actin® FSL Ellagic acid Soy and rabbit 
phosphatides

HYPHEN BioMed CEPHEN™ LS Silica Soybeans and 
synthetic phos-
pholipids

Table 3 Sensitivity and specificity of SIEMENS Healthineers and HYPHEN 
BioMed LA reagent systems calculated from 40 confirmed triple LA positive 
patients [6].

Table 2 Characteristics of LA-sensitive APTT reagents manufactured by 
Sysmex Corporation, SIEMENS Healthineers and HYPHEN BioMed.
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The PNP used for mixing study can be either produced in-house 
by using samples from min. 40 healthy donor tests negative for LA 
(platelet poor plasma with factor activity above 80 % (0.8 IU/mL) 
or purchased from reagent manufacturers. PNP purchased from 
reagent manufacturers should be tested and intended for LA use.

Interpretation of results

The results must be interpreted according to the local cut-off 
values given in the patient report and the final LA assessment 
should be either positive or negative. The results should always 
be related to the results of ACA and aβ2GPI to assess the patients  
risk profile in the clinical context. If necessary, comments should 
be made on the final conclusion and include any interference (e.g.,  
haemolysis, etc.) or evidence of anticoagulants. This information 
should be used in interpreting the results. Close interaction between  
the laboratory and clinician is essential.

Fig. 1 ROC Curves Analysis for normalised screen/confirm ratio (NSCR) using 
Dade® Actin® FSL and Dade® Actin® FS (upper graph) and LA 1 Screening and LA 2 
Confirmation (lower graph) reagents taken from 40 triple positive patients [6].

Fig. 2 ROC Curves Analysis for normalised screen/confirm ratio (NSCR) using 
CEPHEN™ LS and CEPHEN™ (upper graph) and HEMOCLOT™ LA-S and HEMO-
CLOT™ LA-C (lower graph) reagents taken from 40 triple positive patients [6].

The results for the paired test LA ratio (Screen/Confirm) are 
output as a normalised ratio or the percentage correction 
[(screen – confirmation)/screen × 100]. LA is likely when the 
screen/confirmation (LA) ratio or percent correction is above the 
99th centile. Normalised LA ratio should be calculated by screen 
and confirmatory test results on a mixture of 1:1 PNP and PP 
(screen mix/confirm mix) if the confirmatory test with (screen/
confirm) the patient plasma does not show a correction in clotting 
time. Normalised ratio for mixing test is judged positive if above 
the 99th centile. The mixing test results should be interpreted with 
a mixing test specific cut-off expressed as a normalised ratio [4–5]. 
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Fig. 3 Results of % Correction APTT with CEPHEN™ LS and CEPHEN™ and normalised ratio DRVTT with HEMOCLOT™ LA-S and HEMOCLOT™ LA-C using local 
cut-off values in 50 LA negative and 53 LA positive samples [7].

Fig. 4 Comparison of the normalised ratio in samples measured with CEPHEN™ 
and CEPHEN™ LS. dAPTT + and dRVVT + mean LA-positive in dAPTT and dRVVT 
routine test. Middle, lower and upper bars indicate median, minimum and maxi-
mum value for each group in the distribution without outsiders. The values of the 
medians were 1.19, 0.92, 0.87 and 0.83 in LA-positive, factor deficient, warfarin 
and FVIII inhibitor samples, respectively. The normalised ratio in LA-positive samples 
was significantly higher than other groups. The normalised ratios of factor deficient, 
warfarin and FVIII inhibitor were around 1.0 because of the similar sensitivity to 
these factors in both CEPHEN™ LS and CEPHEN™. LA: lupus anticoagulant; 
APTT: activated partial thromboplastin time; dAPTT: dilute APTT; dRVVT: dilute 
Russells’ viper venom time.
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The 99th centile should be calculated with a minimum of at least 
120 normal samples with outlier detection for all normalised ratios. 
Because of its simplicity, the use of a nonparametric method with 
identification of outlier data using the Reed method is recom-
mended. Alternatively, the manufacturer’s cut-off values can be 
transferred after verification by the laboratory providing that the 
manufacturers stated cut-off values were established in accord-
ance with the guidelines and by means of suitable statistical models 
using a sufficiently large donor population. The verification of 
the manufacturers cut-off should include at minimum samples 
from 20, ideally 40, healthy donors. The use of cut-off values 
determined elsewhere cannot be irrefutably transferred from one 
laboratory to another, and it is still recommended to determine 
the internal cut-off values.

Dade® Actin® FSL Dade® Actin® FS SIEMENS LA 1 
Screening

SIEMENS LA 2 
Confirmation

CEPHEN™ LS CEPHEN™ HEMOCLOT™ LA-S HEMOCLOT™ LA-C

99 % Percentile (sec) 31.1 30.2 48.2 46 49.4 35.4 35.4 38.4

Table 4 Cut-off values for LA reagents in sec. established from 50 normal samples* [6].
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* Local cut-off should be established on at least 120 normal samples.
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