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To reveal the clinical significance of criteria and non-criteria antiphospholipid antibodies
detected by line immunoassay in comparison with ELISA, systemic lupus erythematosus
patients with and without thrombotic events were investigated. Thus, 107 systemic lupus
erythematosus patients (48% with deep vein thrombosis or/and arterial thrombosis) and
120 healthy donors were enrolled. Serum antiphospholipid antibodies were detected by
ELISA (Orgentec Diagnostika, Germany) and line immunoassay (GA Generic Assays,
Germany). Lupus anticoagulant and IgG to cardiolipin and b2GPI but not IgM as well as
triple positivity by ELISA and line immunoassay were linked with thrombosis in systemic
lupus erythematosus. IgG to phosphatidylinositol and phosphatidylserine by line immuno-
assay showed significantly higher levels in systemic lupus erythematosus with deep vein throm-
bosis/arterial thrombosis than without and were independent risk factors for deep vein
thrombosis (odds ratio 3.9, 95% confidence interval 1.1, 13.2) and arterial thrombosis
(odds ratio 5.1, 95% confidence interval 1.3, 19.8) as well as thrombosis (odds ratio 3.6,
95% confidence interval 1.1, 11.3) and recurrence thereof (odds ratio 6.9, 95% confidence
interval 2.1, 22.6), respectively. The occurrence of >4 IgG antiphospholipid antibodies by line
immunoassay was an independent risk factor for thrombosis (odds ratio 10.9, 95% confidence
interval 1.2, 101.5), arterial thrombosis (odds ratio 14.6, 95% confidence interval 2.5, 86.3),
deep vein thrombosis (odds ratio 5.8, 95% confidence interval 1.0, 32.4) and recurrence of
thrombosis (odds ratio 35.9, 95% confidence interval 3.8, 342.8). Line immunoassay is a
promising multiplex test for the simultaneous detection of criteria and non-criteria antipho-
spholipid antibodies. Profiling of antiphospholipid antibodies by line immunoassay can dif-
ferentiate systemic lupus erythematosus patients with thrombosis from systemic lupus
erythematosus patients without and assess the risk for thrombosis and recurrence
thereof. Lupus (2020) 0, 1–9.
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Introduction

Antiphospholipid antibodies (aPLs) are a family of
antibodies that interact with PLs, PL-protein

complexes and PL-binding proteins. According to
the international classification criteria of antipho-
spholipid syndrome (APS), aPLs can be detected by
solid-phase immunoassays and/or by functional
coagulation assay (lupus anticoagulant (LA)).1 In
addition to the latter, criteria aPLs encompass IgG
and IgM to cardiolipin (aCL) and beta2-glycopro-
tein 1 (aß2GP1). So-called non-criteria aPL
may recognize phosphatidylcholine (aPch), phos-
phatidylethanolamine (aPe), phosphatidylglycerol
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(aPg), phosphatidylinositol (aPi), phosphatidylser-
ine (aPs), annexin V (aAnV) and prothrombin (aPt)
as respective targets with or without the mediation
of cofactors such as ß2GP1.2,3

Apart from being criteria aPLs of APS, aCL,
aß2GP1 and LA also represent laboratory criteria
of systemic lupus erythematosus (SLE). However,
aPLs can be detected in patients with infections and
other systemic autoimmune disease as well as eld-
erly patients without any clinical manifestation
of APS.4–7

In general, aPLs such as aCL and aß2GP1 are
analysed by classical ELISAs.1 However, a disad-
vantage of aPL testing by ELISA appears to be the
‘oversensitivity’ of such assays detecting both
pathogenic and non-pathogenic, mostly ‘low-titre’
aPLs not associated with clinical features of APS.8,9

Thus, to exclude transiently non-pathogenic
aPLs, positive findings should be confirmed after
12 weeks by medium or high titres (�40U or
�99th percentile).1

An emerging method for aPL analysis is the line
immunoassay (LIA).10 This test employing a
hydrophobic polyvinylidene fluoride (PVDF) mem-
brane as the solid phase enables multiplex aPL test-
ing.10,11 This aPL profiling offers the additional
assessment of non-criteria aPLs such as aPch,
aPe, aPg, aPi, aPs, aAnV and aPt for the sero-
logical diagnosis of patients with APS. The novel

assay technique preferably detects aPLs to domain
1 (aD1) of ß2-glycoprotein 1 and, thus, appears to
differentiate patients with APS from those with
infections and asymptomatic carriers.12

The presence of aPL in SLE patients with and
without thrombosis is poorly understood.13 Non-
criteria aPLs such as aPg appear to be able to
discriminate APS from systemic autoimmune
rheumatic diseases by interacting with ß2GP1
exposing D1 epitopes thereof.14 Hence, the aim of
our study was to reveal the clinical significance of
aPL profiles detected by LIA in comparison with
ELISA in SLE patients with and without throm-
botic events.

Patients and methods

Patients and controls

We collected clinical data along with serum and
plasma samples from 107 patients with SLE and
120 healthy donors (HD) (Table 1). The diagnosis
of SLE was based on standard clinical, laboratory,
radiological and histopathological methods
in accordance with the Systemic Lupus
Erythematosus International Collaborating Clinics
classification of 2012.15 In this cohort, 43% of
patients had deep vein thrombosis (DVT) or/and

Table 1 Clinical characteristics of 107 patients suffering from SLE with DVT/AT and those without.

Characteristics

SLE SLE SLE P

With DVT/AT Without DVT/AT
DVT/AT vs
without DVT/AT

(n¼ 107) (n¼ 47) (n¼ 60)

Age, median years (25–75th percentile) 41 (32–52) 45 (36–54) 37 (32–53.7) ns

Women, n (%) 97 (90%) 43 (91.4%) 54 (90%) ns

Duration, median years (25–75th percentile) 6 (2–16) 8 (2.5–17.5) 5 (2–15) ns

Livedo reticularis, n (%) 18 (16.8%) 6 (12.7%) 12 (20%) ns

Malar rash, n (%) 43 (40.1%) 18 (38%) 25 (42%) ns

Arthritis, n (%) 72 (67.2%) 31 (65%) 41 (68%) ns

Pleuritis, n (%) 11 (10.2%) 7 (14.8%) 4 (6%) ns

Renal lesions, n (%) 52 (48.5%) 22 (46%) 30 (50%) ns

Thrombocytopenia, n (%) 26 (24.2%) 12 (25%) 14 (23.3%) ns

Obstetric morbidity, n (%) 16 (14.9%) 15 (32%) 1 (1.6%) <0.0001

AT, n (%) 9 (8.4%) 9 (19.1%) 0 <0.005

Venous thrombosis, n (%) 28 (26%) 28 (59%) 0 <0.005

Arterial and venous thrombosis, n (%) 10 (9.3%) 10 (21%) 0 <0.005

Recurrent thrombosis, n (%) 27 (25.2%) 27 (57.4%) 0 <0.005

Obesity, n (%) 21 (19.6%) 11 (23%) 10 (16%) ns

ANA, n (%) 79 (73.8%) 32 (68%) 47 (75.8%) ns

anti-dsDNA antibody, n (%) 45 (42%) 17 (36%) 28 (46%) ns

C4, median g/L (25–75th percentile) 0.2 (0.1–0.3) 0.2 (0.1–0.3) 0.2 (0.1–0.3) ns

SLEDAI, median (25–75th percentile) 6 (4–12) 8 (4–14) 6 (4–12) ns

ANA: antinuclear antibodies; AT: arterial thrombosis; dsDNA: double-stranded DNA; DVT: deep vein thrombosis; SLE: systemic lupus

erythematosus; SLEDAI: systemic lupus erythematosus disease activity index; ns: non-significant.
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arterial thrombosis (AT). Depending on the pres-
ence of thrombotic events, we classified SLE
patients into two subgroups. The first subgroup
included patients diagnosed with SLE and DVT/
AT (n¼ 47) and the second group SLE patients
without any thrombotic manifestation (SLE with-
out DVT/AT, n¼ 60). In the SLE group with DVT/
AT, nine (8.4%) patients had AT, 28 (26%) DVT
and 10 (9,3%) both AT and DVT. Further, 16
female patients of this group (14.9%) had preg-
nancy pathology including early miscarriages, late
miscarriages and premature birth. Demographic,
clinical and laboratory data are presented in
Table 1.

ELISA for the detection of aCL and aß2GPI

For the detection of aCL and aß2GPI in patient
sera, commercially available solid-phase ELISAs
employing purified human ß2GPI in complex with
CL and human ß2GPI were used (Orgentec
Diagnostika, Germany). Manufacturer cut-offs
were validated as recommended by ISTH.16

Samples were considered positive when their con-
centration exceeded the cut-off of 10U/mL for a
CL IgG/IgM and 8U/ml for aß2GP1 IgG/IgM.

LIA for the detection of aPLs

Antibodies such as aCL, aß2GP1, aPch, aPe, aPg,
aPi, aPs, aAnV and aPt were detected in patient
serum simultaneously using a commercially avail-
able LIA in accordance with the recommendations
of the manufacturer (GA Generic Assays,
Germany).12 Processed strips were analysed densi-
tometrically, employing a scanner with the evalu-
ation software DotLine Analyzer (GA Generic
Assays). Optical density values equalling 30 or
above were scored positive. This cut-off was deter-
mined by calculating the 99% percentile of 120
healthy individuals.

LA testing

Analysis of LA was performed in accordance with
the international recommendations.17 Double cen-
trifugation of each sample was performed (first cen-
trifugation at 2000 g, 15min, at room temperature,
then re-centrifuging the plasma for 10min at a
higher speed, >2500 g). For analysis of LA, the fol-
lowing tests were used: activated partial thrombo-
plastin time (APTT), APTT mixing test, Diluted
Russell Viper Venom time screen and confirmation
tests. All samples that were positive on the screen-
ing test were subjected to mixing and confirmatory
tests. The results were obtained as the ratio of the

screening/confirmatory test (normal range 0.8–1.2).
All coagulation tests were performed using Stago
tests (France) on the Sysmex CS-5100 System
(Siemens Healthcare GmbH, Germany).

Statistical analysis

Data were described as numbers and percentages for
categorical variables, and medians with interquartile
ranges for continuous variables non-normally distrib-
uted. Mann-Whitney U or Kruskal-Wallis tests were
used for comparison of variables with a non-normal
distribution. Fisher’s exact test with two-tailed prob-
abilitywas used to test the differences between groups.
Inter-rater agreement statistics were applied for com-
parison of classifications. Rank correlation of vari-
ables was performed by Spearman’s correlation
analysis. Also a logistic regression analysis was per-
formed between one dichotomous dependent variable
(thrombosis, AT, DVT, recurrence of thrombotic
events) and one ormore independent variables includ-
ing aCl, aß2GPI, aPc, aPe, aPg, aPi, aPs, aAnV, aPt
IgG/IgM as well as LA, gender, age, obesity, SLE
disease activity index (SLEDAI) and disease dur-
ation. GraphPad 8.3.0 statistical software was used
for all statistical calculations. A p value<0.05 was
considered significant.

Results

Analysis of criteria aPLs

To detect aPL profiles and analyse possible differ-
ences in aPL assessment, we tested sera from 107
SLE patients and 120 healthy controls by ELISA
and LIA. Comparison of qualitative LIA and
ELISA results of criteria aPLs, employing the cut-
offs recommended by the manufacturers, revealed
good agreement for IgG and IgM to ß2GPI
(Cohen’s kappa¼ 0.68 and 0.73 for a ß2GPI,
respectively) as well as moderate and fair agree-
ments for aCL IgG and IgM (Cohen’s kappa¼ 0.54
and 0.36, respectively).

The quantitative analysis of aCL and aß2GPI
IgG as well as IgM by LIA and ELISA revealed
significant correlations with Spearman correlation
coefficients (�) ranging from 0.32 (aCL IgM), 0.56
(aCL IgG), 0.80 (aß2GPI IgM) to 0.83 (aß2GPI
IgG) (p<0.0001).

The group of 47 SLE patients with DVT/AT
showed a significantly higher prevalence of aCL
IgG detected by ELISA and LIA (p<0.005 and
p<0.05, respectively), ab2GPI IgG (p<0.005 for
both) compared with the 60 SLE patients without
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thrombosis (Table 2). Regarding aCL and ab2GPI
IgM as well as LA, there were no significant differ-
ences between SLE with DVT/AT and without.
Moreover, no significant differences for all criteria
aPLs could be found by comparing SLE patients
with AT to those with DVT (p> 0.05, data not
shown).

Quantitative analysis of classical aPL by ELISA
revealed significantly higher aPL levels in SLE with
and without thrombosis compared with those in
HD (p<0.0001; Figure 1). In contrast, aCL IgG
and aCL IgM quantification by LIA did not dem-
onstrate significant differences for the comparison
of SLE without thrombosis and HD (p> 0.05;
Figure 2(a), Figure 2(c)). Concerning ab2GPI IgM
and IgG, quantitative analysis by LIA revealed
significantly higher levels in SLE with and without
thrombosis compared with those in HD (p<0.0001,
respectively; Figure 2(b), Figure 2(d)).

Analysis of non-criteria aPLs

We compared the frequency of ‘non-criteria’ aPL
determined by LIA in SLE patients with DVT/AT
and without. In SLE patients with DVT/AT, aPi
IgG and aPs IgG were significantly more prevalent
than in SLE patients without thrombosis (aPi IgG
23% vs 5%, p<0.05; aPs IgG 25% vs 5.5%,
p<0.05). In SLE patients without thrombosis
only aAnV IgM was significantly more frequently
detected than in patients with (12.7% vs 2.2%,
p<0.05). Notably, aPc and aPe were not detected
in both groups.

Regarding the differentiation of SLE patients,
only aPi IgG detected quantitatively by LIA

discriminated SLE with thrombosis from SLE
without (p<0.05; Figure 3(c)). The levels of aPs
IgG and aPs IgM by LIA also discriminated SLE
with thrombosis but not SLE without it from HD
(p<0.001, Figure 3(b) and (d)). Quantification of
aPa IgM revealed significantly higher aPL levels in
SLE with and without thrombosis compared with
those in HD (p<0.0001 and p<0.05, respectively).

Analysis of aPL profiles by LIA

Triple and double positives of criteria aPLs in 107
patients with SLE were determined by ELISA/LA
or by LIA/LA analyses. We found triple-positive
aPL profiles in 25% of SLE patients by ELISA/
LA and 19% by LIA/LA, which was not signifi-
cantly different (p> 0.05). There was also no signifi-
cant difference regarding the analysis of double
positives in SLE patients (9% by ELISA/LA vs
14% by LIA/LA, p> 0.05).

Triple positives of criteria aPLs analysed by both
ELISA/LA and LIA/LA were more frequent in
SLE patients with DVT/AT than in patients with-
out (46% vs 9% by ELISA/LA, p<0.0001; 31% vs
9% by LIA/LA, p¼ 0.0092). In this context, double
positives of criteria aPLs were only more frequent
in case of LIA/LA (18% vs 7% by LIA/LA,
p<0.05; 6 % vs 10% by ELISA/LA, p> 0.05).

We also evaluated the occurrence of multiple
aPL by LIA. In patients with SLE demonstrating
DVT/AT, the presence of more than four IgG aPLs
was more prevalent in contrast to patients without
(25% vs 4%, p<0.001).

Thus, we performed a logistic regression analysis
between one dichotomous dependent variable

Table 2 Frequency of criteria antiphospholipid antibodies measured by ELISA, LIA and LA analysis in 107 patients with SLE
and 120 HD.

SLE
(n¼107)

SLE with
DVT/AT
(n¼ 47)

SLE without
DVT/AT
(n¼ 60)

HD
(n¼ 120)

P P P

SLE with
DVT/AT vs
without DVT/AT

SLE with
DVT/AT
vs HD

SLE without
DVT/AT
vs HD

ELISA

‘ß2GP1 IgG 30 20 10 0 <0.0001 <0.0001 <0.0001

‘CL IgG 25 18 7 0 <0.0001 <0.0001 <0.0001

‘ß2GP1 IgM 24 12 12 2 ns <0.0001 <0.0001

‘QL IgM 26 12 14 3 ns <0.0001 <0.0001

LIA

‘ß2GP1 IgG 27 20 7 0 <0.0001 <0.0001 <0.001

‘CL IgG 14 10 4 1 <0.05 <0.0001 <0.05

‘ß2GP1 IgM 22 13 9 1 ns <0.0001 <0.0001

‘QL IgM 10 7 3 0 ns <0.001 <0.05

LA 42 24 18 5 ns <0.0001 <0.0001

aCL: antibodies to cardiolipin; aß2GP1: antibodies to beta2 glycoprotein 1; AT: arterial thrombosis; DVT: deep vein thrombosis; HD: healthy

donors; LIA: line immunoassay; LA: lupus anticoagulant; SLE: systemic lupus erythematosus.
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(thrombosis, AT, DVT, recurrence of thrombotic
events) and one or more independent variables
including aCl, aß2GPI, aPc, aPe, aPg, aPi, aPs,
aAnV, aPt IgG/IgM as well as LA, gender, age,
obesity, SLEDAI and disease duration (Table 3).
Positivity of IgG to Ps was an independent risk
factor for thrombosis (odds ratio (OR) 3.6, 95%
confidence interval (CI) 1.13, 11.34) and recurrent
thrombosis (OR 6.9, 95% CI 2.08, 22.58) with age
as the confounder. In contrast, aPi IgG was a
risk factor for AT (OR 5.1, 95% CI 1.33, 19.83)
and DVT (OR 3.9, 95% CI 1.14, 13.22) with
age and obesity as confounders, respectively.
Furthermore, the occurrence of more than four
aPL IgG detected by LIA was an independent
risk factor revealing an OR of 10.9, 95% CI 1.16,
101.54 for thrombosis with age and LA as confoun-
ders. The OR of more than four aPL was even
higher for AT (OR 14.6, 95% CI 2.46, 86.27)
with only age as the confounder, whereas the OR
for DVT was 5.8 (95% CI 1.05, 32.42) with obesity
as the confounder. For recurrent thrombosis,

the OR of the occurrence of more than four aPL
IgG was 35.9 (95% CI 3.76, 342.78) with age as the
confounder.

When we compared the occurrence of at least
two non-criteria aPLs, SLE patients with AT
alone or AT with DVT more frequently demon-
strated non-criteria aPL than SLE patients with
DVT (12/20, 60% vs 10/32, 31.2%, p¼ 0.0499).

Discussion

The analysis of consistent aPL (>12 weeks) plays a
pivotal role in the classification of APS and thus
further management of patients.18 According to the
classification criteria, LA by functional coagulation
assay and aCL as well as ab2GPI by ELISA should
be analysed.1 High titers of aPLs are strongly asso-
ciated with an increased risk of thromboembolism
and pregnancy loss.19 Patients with triple-positive
results have a higher risk of clinical manifestation
of APS.20

Figure 1 Comparison of quantitative anti cardiolipin (aCL) IgM (a) and anti-beta 2 glycoprotein I (aß2GPI) IgM (b), aCL IgG
(c), aß2GPI IgG (d) analysis by ELISA in systemic lupus erythematosus (SLE) patients with deep vein thrombosis (DVT)/arterial
thrombosis (AT) (n¼ 47), SLE without DVT/AT (n¼ 60) and healthy donors (HD) (n¼ 120).
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SLE and APS are considered closely related dis-
eases and up to 40% of SLE patients demonstrate
aPL.21 However, given the broad spectrum of clin-
ical manifestations of APS ranging from AT and
DVT to pregnancy disorders, the association of cri-
teria as well as non-criteria aPLs with the clinical
phenotype in APS and SLE is still controversial.13,22

In general, venous thrombosis appears more fre-
quently associated to LA whereas coronary and per-
ipheral artery and carotid thromboses are frequently
found in patients with aCL IgG and IgM.23

Recently, LIA as a novel multiplex technology
for aPLs detection including non-criteria aPL ana-
lysis was reported for APS serology.10 The use of
hydrophobic PVDF as a solid phase for LIA
enables the oriented binding of phospholipids,
which leads to a high density of negatively charged
phospholipid heads on the PVDF surface. This
binding appears to provide preferred conditions

for the interaction with cofactors such as b2GP1
of the patient serum and, further, APS-specific
aPLs through the optimal presentation of co-
factor epitopes and here particularly of b2GP1
D1 epitopes.11,24 Recently, it was reported that
LIA in contrast to ELISA can be useful to discrim-
inate patients with APS from asymptomatic car-
riers presumably through the preferred
presentation of D1 epitopes.12 Moreover, aPg
determined by LIA along with the ratio of aD1 to
aPL to domains 4 and 5 of b2GP1 analysed by
ELISA differentiated APS from patients suffering
from systemic rheumatic autoimmune diseases who
were positive for IgG to b2GP1 but did not show
APS-related symptoms.14 Similarly, the disease spe-
cificity of the non-criteria aPg was assumed to be
brought about the exposure of particular D1 epi-
topes after conformational changes of the patients’
own b2GP1 interacting with the immobilized Pg.

Figure 2 Comparison of quantitative anti cardiolipin (aCL) IgM (a) and anti-beta 2 glycoprotein I (aß2GPI) IgM (b), aCL IgG
(c), aß2GPI IgG (d) analysis by line immunoassay (LIA) in systemic lupus erythematosus (SLE) patients with deep vein thrombosis
(DVT)/ arterial thrombosis (AT) (n¼ 47), SLE without DVT/AT (n¼ 60) and healthy donors (HD) (n¼ 120). OD: optical density.
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In our study, the agreement of aPL testing by
LIA and ELISA was good (ab2GP1 IgG, ab2GP1
IgM), moderate (aCL IgG) and fair (aCL IgM) and
in line with previous reports regarding the former.12

Quantitative criteria IgG and IgM aPL detected by
ELISA and LIA were significantly correlated
(p<0.0001, respectively).

As reported elsewhere, LA and IgG to CL and
b2GPI but not IgM detected by ELISA and LIA as
well as double and triple positivity were linked with
thrombosis in SLE patients in our study.25–27 The
association of double positivity with thrombosis
was only significant for the combination LA/LIA.
However, all criteria aPL determined by both quan-
titative LIA and ELISA did not reveal significantly
higher levels in SLE patients with DVT/AT com-
pared with SLE patients without thrombosis. In
case of LIA, quantitative criteria aPLs levels in
SLE patients without thrombosis were not signifi-
cantly different to those in HD.

Non-criteria aPL to negatively charged phospho-
lipids such as Pa, Pi and Ps or the combination of
Ps with Pt have been suggested to demonstrate
diagnostic and/or prognostic significance.28

Association of aPs and aPi with pregnancy morbid-
ity was reported.29–31

In our study, in SLE with DVT/AT, more than
four aPLs of the IgG isotype ascertained by LIA
were significantly more prevalent in contrast
to SLE without DVT/AT (25% vs 4%).
Furthermore, the analysis of non-criteria aPL
allowed us to differentiate SLE patients with AT
or AT/DVT from those with DVT alone in this
study. The appearance of at least two non-criteria
aPLs was significantly more frequent in SLE with
AT or AT/DVT in contrast to SLE with DVT.

Moreover, we identified aPs and aPI as inde-
pendent risk factors for thrombosis and recurrence
thereof as well as AT and DVT, respectively. The
occurrence of more than four aPL IgG detected by

Figure 3 Comparison of quantitative antibodies to phosphatidylinositol (aPi) IgM (a) and antibodies to aPi IgG (b), antibodies to
phosphatidylserine (aPs) IgM (c), aPs IgG (d) analysis detected by line immunoassay (LIA) in systemic lupus erythematosus (SLE)
patients with deep vein thrombosis (DVT)/ arterial thrombosis (AT) (n¼ 47), SLE without DVT/AT (n¼ 60) and healthy donors
(HD) (n¼ 120). OD: optical density.
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LIA was an independent risk factor for thrombosis
(confounders: age, LA), arterial (confounder: age)
and venous (confounder: obesity) thrombosis as
well as the recurrence of thrombosis (confounder:
age) with remarkably high OR. Thus, the OR of the
presence of more than four IgG aPL reached a
value of 36.9 (95% CI 3.76, 342.78) for recurrence
of thrombosis. Of note, LA was only an independ-
ent risk for thrombosis with an OR of 2.2 (95% CI
0.94, 5.21). Disease duration and activity as well as

gender and IgM aPL did not show a relation with
thrombotic events and their recurrence in SLE.
This lends further credit to the assumption that
aPL IgG play a pathogenic role for thrombotic
events in SLE and recurrence of thrombosis is asso-
ciated with the occurrence of multiple aPL. Of note,
we did not find any association of aPL with obstet-
ric complications in this study.

In summary, LIA is a promising multiplex test
for the simultaneous detection of criteria and non-
criteria aPLs. Profiling of aPLs detected by LIA
can aid in the differentiation of SLE with throm-
bosis from SLE without and in particular of SLE
with AT from SLE with DVT alone. aPL profiling
by LIA can aid in the risk assessment of thrombosis
and its recurrence.
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Coefficient
Std.
error

Odds
ratio 95% CI p value

(a)

Thrombosis

aPs IgG 1.27418 0.59 3.57 1.13, 11.34 <0.05

AT

aPi IgG 1.63649 0.69 5.13 1.33, 19.83 <0.05

Age 0.062191 0.02 1.06 1.02, 1.11 <0.001

DVT

aPi IgG 1.35775 0.62 3.88 1.14, 13.22 <0.05

Obesity 1.00400 0.59 2.73 1.01, 7.39 <0.05

Recurrent thrombosis

aPs IgG 1.16789 0.60 6.85 2.08, 22.58 <0.001

Age 0.041072 0.02 1.04 1.00, 1.08 <0.05

(b)

Thrombosis

>4 aPL IgG 2.38638 1.14 10.87 1.16, 101.54 <0.05

Age 0.035223 0.02 1.03 1.00, 1.07 <0.05

LA 1.27418 0.43 2.21 0.94, 5.21 0.07

AT

>4 aPL IgG 2.67964 0.90 14.58 2.46, 86.27 <0.001

Age 0.067964 0.02 1.07 1.02, 1.12 <0.001

DVT

>4 aPL IgG 1.76336 0.87 5.83 1.05, 32.42 <0.05

Obesity 0.98959 0.50 2.69 0.99, 7.25 0.05

Recurrent thrombosis

>4 aPL IgG 3.58099 1.15 35.90 3.76, 342.78 <0.001

Age 0.050578 0.02 1.05 1.01, 1.0950 <0.05

aPL: antiphospholipid antibodies; aPi: phosphatidylinositol; aPs:

phosphatidylserine; AT: arterial thrombosis; CI: confidence interval;

DVT: deep vein thrombosis; LIA: line immunoassay; LA: lupus anti-

coagulant; SLE: systemic lupus erythematosus; SLEDAI: SLE disease

activity index.
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