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Abstract

The predictive value (PV) and association of 4
antiphospholipid antibodies with clinical manifestations
of the antiphospholipid syndrome (APS) were evaluated
in 90 patients with systemic lupus erythematosus (SLE)
and 100 with APS. Patients with APS were classified
into arterial thrombosis, venous thrombosis, and
pregnancy morbidity subgroups. IgG, IgM, and IgA
anticardiolipin (aCL), antiphosphatidylserine (aPS),
anti-f3,-glycoprotein I (anti-B2GPI), and
antiprothrombin (aPT) antibodies were determined by
enzyme-linked immunosorbent assay. Individually, anti-
B2GPI and aPS antibodies had the strongest PV for
APS (86.4%-94.1%; P < .001) in patients with SLE.
The PV for APS reached 100% when 2 or more
antibodies were present. Similarly, anti-B2GPI and aPS
antibodies had a stronger PV and association for
arterial thrombosis (87%-95%; P < .001) compared
with venous thrombosis (80%-92%; P = .01). Weak PV
and association with pregnancy morbidity were seen
with all antibodies. These results suggest an important
pathogenic role of anti-B2GPI antibodies in arterial
thrombosis. In addition, anti-B2GPI and aPS
antibodies seem to provide the best diagnostic value for
the laboratory assessment of APS.
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Antiphospholipid antibodies, anticardiolipin (aCL) anti-
bodies or lupus anticoagulants, are a heterogeneous group of
autoantibodies characterized by their reactivity to anionic
phospholipids, phospholipid-protein complexes, and certain
proteins presented on suitable surfaces (ie, activated cell
membranes and oxygenated polystyrene).* Several plasma
proteins with coagulation functions that interact with anionic
phospholipids have been reported as antiphospholipid cofac-
tors. [3,-Glycoprotein I (B2GPI) and prothrombin are the
most extensively studied cofactors.>® These protein cofactors
have been shown to be relevant antigenic targets for antiphos-
pholipid antibodies.®® In addition, a significant relationship
with and increased specificity for thrombosis of anti-B2GPI
over aCL antibodies in patients with antiphospholipid
syndrome (APS) has been reported.”!!

IgG and IgM aCL enzyme-linked immunosorbent assays
(ELISAs), introduced during the early 1980s, are the most
commonly used methods to detect antiphospholipid anti-
bodies. The presence of these antibodies is one of the major
serologic criteria for the classification of APS.'%!3 APS may
be subclassified as primary if there is no coexistent autoim-
mune disease or secondary when present in the context of an
autoimmune disorder (eg, systemic lupus erythematosus
[SLE]). Significant variability of aCL results among clinical
laboratories has been reported. Numerous efforts by many
groups to standardize the aCL assay have been unsuc-
cessful,'* likely reflecting the heterogeneity of these anti-
bodies, the complex nature of the interaction between cofac-
tors and phospholipids, and the lack of participation of
cardiolipin in coagulation, including its absence from the
phospholipid bilayer of cell membranes. An additional diag-
nostic problem with APS is the low specificity of the aCL
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ELISA, which might lead to possible misdiagnosis and
unnecessary anticoagulation. '3

In a recent prospective study of patients with autoim-
mune disorders and healthy adults, an elevated aCL antibody
level was not a risk factor for venous thromboembolism.!®
ELISAs for other antiphospholipid antibodies, such as those
directed to phosphatidylserine (a more physiologically rele-
vant phospholipid), have been developed and introduced to
clinical laboratories.!” In addition, several groups have
explored the usefulness of IgA antiphospholipid antibodies,
with many suggesting their possible pathogenic role and
diagnostic value.'® It also has been suggested that different
antiphospholipid antibodies might have different clinical
associations, and the combination of these antibodies
provides a stronger risk for thrombosis in patients with
autoimmune disorders.!%-2!

High serum levels of antiphospholipid antibodies in
patients with APS have been associated with arterial and
venous thromboembolic events, pregnancy morbidity
(miscarriages and fetal loss), and thrombocytopenia.???
Venous thrombosis (eg, deep venous thrombosis, pulmonary
embolism) is the most common initial clinical manifestation
in APS. However, more than 25% of the patients enrolled in
a European cohort of 1,000 patients with APS had an arterial
thrombotic event (eg, myocardial infarction, cerebrovascular
accident, angina) as the initial clinical manifestation.?*

In the present study, serum levels of 4 antiphospholipid
antibodies were measured by ELISA in patients with SLE
and APS. These included aCL, antiphosphatidylserine (aPS),
anti-B2GPI, and antiprothrombin (aPT) antibodies. The goal
was to assess the diagnostic value and association of each
antibody specificity with the clinical manifestations of APS.
Anti-B2GPI and aPS antibodies had a stronger predictive
value and association with APS and with thrombosis
compared with aCL and aPT antibodies. Anti-B2GPI and
aPS antibodies also demonstrated the strongest association
with arterial thrombosis. These results suggest that the deter-
mination of anti-B2GPI and aPS antibodies might provide
the best diagnostic value for the serologic assessment of
APS. In addition, these results support the concept that the
B2GPI molecule has an important pathogenic role in the
development of thrombosis, particularly in arterial throm-
bosis in patients with SLE and APS.

Materials and Methods

Samples

Serum samples from 2 autoimmune populations were
included in the study. One population consisted of 90
patients with SLE and was used to evaluate the association of
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4 IgG, IgM, and IgA antiphospholipid antibodies with the
clinical manifestations of APS. This population was classi-
fied into 2 subgroups: 40 patients with SLE and secondary
APS and 50 patients with SLE without a clinical history of
antiphospholipid antibodies. The diagnosis of SLE was
established according to the American College of Rheuma-
tology Classification Criteria,> and the diagnosis of APS
was established according to the Sapporo Criteria for the
Classification of APS.?0 Of the patients with SLE, 82 were
females and 8 were males. The mean age was 38.7 years
(range, 17-74 years).

A second population consisted of 100 patients with
APS enrolled in the Oklahoma Registry for the Antiphos-
pholipid Syndrome (Oklahoma Medical Research Founda-
tion, Oklahoma City [http://www.slrapls.org]); their serum
samples were used to evaluate the association of the
antiphospholipid antibodies with thrombosis (arterial or
venous) and pregnancy morbidity. The clinical diagnosis of
APS also was based on the Sapporo Criteria for the Classi-
fication of APS.?0 All patients had a previous positive lupus
anticoagulant and/or IgG B2GPI-dependent aCL ELISA
result on 2 or more occasions. Of the patients with APS, 88
were women and 12 were men. The mean age was 44.6
years (range, 18-82 years). Twenty-four patients were clas-
sified as having primary APS and 76 as having APS
secondary to SLE.

Samples from the group of 50 patients with SLE
without APS served as control samples. In addition, 43
serum samples from healthy blood bank donors were
included as control samples. All samples were stored at
—70°C until assayed.

Three major clinical manifestations for the patients
with APS were recorded: venous thrombosis, arterial throm-
bosis, and pregnancy morbidity. Of the patients with APS,
85 had a history of a thrombotic event (40 venous, 31 arte-
rial, 14 both venous and arterial) and 15 pregnancy
morbidity only. Venous thrombotic events included deep
venous thrombosis, pulmonary embolism, and superficial
phlebitis confirmed by Doppler ultrasound, venography, or
ventilation-perfusion scanning. Arterial thrombotic events
included myocardial infarction and angina, cerebrovascular
accident, and transient ischemic attack confirmed by
angiography, computed tomography, or magnetic resonance
imaging. Pregnancy morbidity included fetal death, miscar-
riage, and preeclampsia as previously defined.?® Fourteen
patients with APS had thrombocytopenia (platelet count,
<100 x 103/uL [<100 x 10%L]). In all cases, thrombocy-
topenia was present in combination with any of the afore-
mentioned clinical manifestations. Informed consent was
obtained from all patients with APS, and institutional review
board approval for this project was obtained from the Okla-
homa Medical Research Foundation.
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Antiphospholipid Antibody ELISAs

IgG, IgM, and IgA antibody isotypes were determined
for aCL, aPS, and anti-B2GPI antibodies and only IgG and
IgM isotypes for aPT antibodies. Commercially available
ELISA test kits (Corgenix, Westminster, CO) were used
according to the manufacturer’s instructions. Both aCL and
aPS ELISA tests require exogenous (bovine) B2GPI; thus,
they measure B2GPI-dependent antiphospholipid anti-
bodies. Anti-B2GPI and aPT ELISAs used purified human
B2GPI and prothrombin as antigens, detecting antibodies
in the absence of exogenous phospholipids. Results were
reported in antiphospholipid unit values, and the cutoff
level for positive or negative classification of results was
used as recommended by the manufacturer for each assay.

Statistical Analysis

Statistical analysis was performed with a SigmaStat 3.0
program (SPSS Science, Chicago, IL). The Mann-Whitney
rank sum test was used to compare the results between
different groups and the ¥ test (with Yates correction) to
assess the relationship between antibodies and clinical mani-
festations. Relative sensitivity, specificity, positive predictive
value (PPV), and odds ratio (OR) for each APL antibody
were evaluated by 2 x 2 contingency table analysis. The 95%
confidence intervals for the ORs also were calculated. A P
value of .05 or less was considered as significant.

Results

Antiphospholipid Antibodies in Patients With SLE

All 90 SLE serum samples were assayed for IgG, IgM, and
IgA aCL, aPS, and anti-B2GPI and IgG and IgM aPT anti-
bodies. The distribution, mean value, and prevalence of positive
reactors for both groups (40 with secondary APS and 50 SLE
control samples) are summarized in EFigure 10. Except for IgM
aPT antibodies (P = .938), the mean IgG, IgM, and IgA
antiphospholipid antibody values for patients with SLE with
secondary APS were significantly higher (P < .05) compared
with values for the SLE control group without a history of APS.

In addition to higher antibody levels, SLE patients with
secondary APS frequently had 2 or more IgG, IgM, or IgA
antiphospholipid antibodies present in their serum. In
contrast, SLE patients without a history of APS mostly
presented only 1 antibody EFigure 20. When 2 antiphospho-
lipid antibodies were present in a patient, the most frequent
combination was aCL and aPS, followed by aPS and anti-
B2GPI. These results are in agreement with the polyclonal
nature of the antiphospholipid autoimmune response and
emphasize the possible diagnostic value of detecting 2 or
more antibodies when evaluating APS.
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The clinical performance (relative specificity, PPV, and
OR) of 4 antiphospholipid antibodies for APS is summarized
in ITable 1. The IgG aPS and IgG anti-B2GPI PPVs were
significant, while the IgG aCL and IgG aPT PPVs were not.
The IgM aCL, IgM aPS, and IgM anti-B2GPI PPVs were
significant, while the IgM aPT PPV was not. All IgA PPVs
reached statistical significance. In summary, in this group of
patients with SLE, the antiphospholipid antibodies with the
best PPV (>90%) for APS were as follows: IgM aCL; IgG,
IgM, and IgA aPS; and IgG and IgM anti-B2GPL.

Antiphospholipid Antibodies in Patients With APS

All 100 APS serum samples (24 with primary APS and
76 with secondary APS) were assayed for IgG, IgM, and
IgA aCL, aPS, and anti-B2GPI antibodies and for IgG and
IgM aPT antibodies. No difference was found between the
mean aCL, aPS, anti-B2GPI, or aPT antibody level of the
patients with primary vs secondary APS (data not shown).
The patients with APS were classified into 3 groups: 45
with arterial thrombosis, 40 with venous thrombosis, and 15
with pregnancy morbidity. The antiphospholipid antibody
distribution, prevalence, and mean values for each group are
summarized in EFigure 30. Although the mean antibody
levels for the pregnancy morbidity group were consistently
lower, only the mean levels of IgG aCL, aPS, and anti-
B2GPI antibodies for the arterial and venous thrombosis
groups were significantly higher (P < .05). In most cases,
the mean antiphospholipid antibody levels for patients with
arterial thrombosis were higher than for patients with
venous thrombosis. However, none of the differences
between the arterial and venous thrombosis groups reached
statistical significance.

The clinical performance (PPV and OR) for thrombosis
(arterial, venous, or both), the arterial and venous thrombosis
subgroups, and pregnancy morbidity is summarized in ITable
21. The following antibodies were associated significantly
with thrombosis (arterial and venous combined), with
predictive values of more than 90%: IgM aCL; IgG and IgM
aPS; IgG, IgM, and IgA anti-B2GPI; and IgG aPT. When the
arterial and venous thrombosis groups were compared, the
best PPVs were found for arterial thrombosis. The IgG PPV
for aPS was 95% and for anti-B2GPI was 94.7%. The arte-
rial thrombosis PPV was low for IgG aCL at 64.5% and for
aPT at 87.5%. Similar results were obtained with the arterial
thrombosis PPVs for IgM antibodies: the PPV for IgM aCL
was 95.2%, for IgM aPS was 90.4%, and for IgM anti-B2GPI
antibodies was 94.7%. The only significant PPV for IgA was
seen with anti-B2GPI antibodies. The arterial thrombosis
PPVs, ORs, and statistical associations were consistently
stronger than the values for venous thrombosis in this group
of patients with APS. In summary, these results indicate that
the following antibodies might be better predictors for arterial
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IFigure 10 Distribution of anticardiolipin (aCL),
antiphosphatidylserine (aPS), anti-B,-glycoprotein | (anti-
B2GPI), and antiprothrombin (aPT) antibody levels (expressed
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in units) determined by enzyme-linked immunosorbent assay in
40 patients with systemic lupus erythematosus with
secondary antiphospholipid syndrome (APS) vs 50 systemic
lupus erythematosus (SLE) control subjects. Four antibodies
were determined for IgG and IgM isotypes and 3 (aCL, aPS,
and anti-B2GPI) for the IgA isotype. A, IgG antiphospholipid
antibodies. B, IgM antiphospholipid antibodies. C, IgA
antiphospholipid antibodies. The solid horizontal lines represent
the mean levels for each group of patients, and the broken
horizontal lines represent the cutoff for the assays. The
percentage of patients with positive antibody levels (above the
cutoff) and P values (significance level, P < .05; Mann-Whitney
rank sum test) obtained when both groups were compared
were as follows: A, For aCL: APS, 42%; SLE, 22%; P=.021;
for aPS: APS, 35%; SLE, 2%; P < .001; for anti-B2GPI: APS,
38%; SLE, 0%; P < .001; for aPT. APS, 12%; SLE, 3%; P =
.004. B, For aCL: APS, 45%; SLE, 2%, P < .001; for aPS: APS,
50%; SLE, 4%; P < .001; for anti-B2GPI: APS, 40%; SLE, 2%;
P < .001; for aPT: APS, 20%; SLE, 10%; P = .938. C, For aCL:
APS, 80%; SLE, 40%; P < .001; for aPS: APS, 57%; SLE, 4%;
P < .001; for anti-B2GPI: APS, 47%; SLE, 6%; P < .001.

ITable 11
Clinical Performance” of Four Antiphospholipid Antibodies in 90 Patients With SLE"
Specificity (%) PPV (%) P* Odds Ratio 95% CI
lgG
aCL 78.0 60.7 .063 2.6 1.0-6.5
aPS 98.0 93.3 <.001 26.4 3.3-212.1
aB2GPI 98.0 93.3 <.001 29.4 3.7-236.3
aPT 97.5 83.3 .203 5.6 0.6-50.1
IgM
aCL 98.0 94.7 <.001 40.1 5.0-319.5
aPS 95.7 90.9 <.001 22.5 4.8-105.6
aB2GPI 97.9 941 <.001 32.0 4.0-255.8
aPT 89.9 61.5 317 2.2 0.6-7.3
IgA
aCL 60.0 61.5 <.001 6.0 2.3-15.6
aPS 95.5 92.0 <.001 31.8 6.7-149.5
aB2GPI 94.0 86.4 <.001 14.2 3.8-563.2

aB2GPI, anti—Bz—glycoprotein I; aCL, anticardiolipin; aPS, antiphosphatidylserine; aPT, antiprothrombin; 95% CI, confidence interval of the odds ratio; PPV, positive predictive

value; SLE, systemic lupus erythematosus.
" Relative specificity, PPV, and odds ratio for antiphospholipid syndrome.
 Secondary antiphospholipid syndrome, n = 40; SLE control subjects, n = 50.
# %2 test with Yates correction; significance level, P < .05.
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IFigure 20 Distribution of patients with systemic lupus erythematosus with secondary antiphospholipid syndrome (APS; n = 40;
A, C, E) vs systemic lupus erythematosus (SLE) control subjects (n = 50; B, D, F) according to the number of antiphospholipid
antibodies present. Four antibodies (anticardiolipin [aCL], antiphosphatidylserine [aPS], anti—B,-glycoprotein | [anti-B2GPI], and
antiprothrombin [aPTI]) were determined for IgG (A and B) and IgM (€ and D) isotypes, and 3 antibodies (aCL, aPS, and anti-
B2GPI) for the IgA isotype (E and F) by enzyme-linked immunosorbent assay.
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thrombosis in patients with APS: IgM aCL; IgG and IgM
aPS; and IgG, IgM, and IgA anti-B2GPI.

Discussion

This is a cross-sectional study of serum samples from
autoimmune patients with a history of antiphospholipid
antibodies, thrombosis, or pregnancy morbidity. Two
autoimmune populations were included. One population of
patients with SLE was used to assess the relationship of
each antiphospholipid antibody with the history of APS.
The distribution of the antibodies in 40 patients with SLE
with secondary APS vs 50 SLE control subjects in Figure 1
shows that the levels of antibodies were higher in patients
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IFigure 31 Distribution of anticardiolipin (aCL),
antiphosphatidylserine (aPS), anti—B,-glycoprotein | (anti-B2GPl),
and antiprothrombin (aPT) antibody levels (expressed in units)
determined by enzyme-linked immunosorbent assay in 100
patients with antiphospholipid syndrome (APS) subclassified
according to a history of arterial thrombosis (AT, n = 45), venous
thrombosis (VT, n = 45), or pregnancy morbidity (PM, n = 15).
Four antibodies were determined for IgG (A) and IgM (B)
isotypes and 3 (aCL, aPS, and anti-B2GPI) for the IgA isotype
(C). The solid horizontal lines represent the mean levels for each
group of patients, and the broken horizontal lines represent the
cutoff for the assays. The percentage of patients with positive
antibody levels (above the cutoff) for each group are as follows:
A, ForaCL: AT, 44%; VT, 42%; PM, 20%; for aPS: AT, 42%; VT,
30%; PM, 6%; for anti-B2GPI: AT, 40%; VT, 20%; PM, 13%; for
aPT: AT, 15%; VT, 20%; PM, 0%. B, For aCL: AT, 9%; VT, 12%;
PM, 6%; for aPS: AT, 20%; VT, 20%; PM, 6%; for anti-B2GPI: AT,
18%; VT, 15%; PM, 13%; for aPT: AT, 18%; VT, 5%; PM, 0%.

C, ForaCL: AT, 22%; VT, 25%; PM, 13%; for aPS: AT, 6%; VT,
7%; PM, 0%; for anti-B2GPI: AT, 44%; VT, 30%; PM, 0%.

with SLE with APS than in patients with SLE without APS.
These results suggest the coexistence of multiple antiphos-
pholipid antibodies and isotypes in patients with secondary
APS. The most significant antibodies found were IgG, IgM,
and IgA aPS and anti-B2GPI antibodies. The aCL antibody
had a lower specificity for APS, as reported by others.!
Figure 2 demonstrates that patients with secondary
APS frequently had more than 1 antiphospholipid antibody
and that patients with SLE without APS most likely had
only 1 antibody. These results are consistent with the poly-
clonal nature of autoimmune responses and the possibility
that increased autoantibody spreading might lead to
increased pathologic risk. This information might be valu-
able in the laboratory evaluation of a patient for antiphos-
pholipid antibodies to establish the diagnosis of APS. von
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ITable 21
Clinical Performance” of Four Antiphospholipid Antibodies in 100 Patients With Antiphospholipid Syndrome®
IgG IgM IgA
PPV (%) P OR 95% CI PPV (%) P OR 95% CI PPV (%) P OR 95% CI
aCL
Thrombosis 771 .019 2.7 1.2-6.0 974 <.001 378 4.9-286.3 50.0 067 04 0209
Arterial 64.5 .035 2.8 1.1-6.9 95.2 <.001 392 4.9-309.2 33.3 101 04 0.1-1.0
Venous 60.7 .063 2.6 1.0-6.5 94.4 <.001 36.2 4.5-288.7 33.3 202 05 0212
Pregnancy morbidity 214 .999 0.9 0.2-3.7 75.0 .036 12.2 1.2-128.4 9.1 .109 0.2 0.1-11
aPS
Thrombosis 96.8  <.001 28.1 3.7-213.8 93.9 <.001 12.9 2.9-56.9 75.0 747 1.8 0.39.1
Arterial 95.0 <.001 35.8 4.5-282.7 90.4 <.001 13.8 2.9-63.9 60.0 .654 1.7 0.2-10.5
Venous 923  <.001 21.0 2.6-170.1 85.7 .003 9.6 2.0-46.3 60.0 668 19 0.3-11.9
Pregnancy morbidity 50.0 AN 3.5 0.2-569.5 33.3 571 1.6 0.1-19.1 33.3 .558 17 0.1-19.9
aB2GPI
Thrombosis 96.3 <.001 21.6 28.3-164.8 96.3 <.001 211 2.8-161.5 914 <.001 94 27329
Arterial 947  <.001 326 4.1-258.2 94.7 <.001 320 4.0-253.1 869 <.001 125 3.346.9
Venous 88.9 .009 12.2 1.4-106.8 88.9 .01 12.0 1.4-100.6 80.0 .006 6.7 1.7-25.8
Pregnancy morbidity 66.7 131 75 0.6-89.8 66.6 134 74 0.6-879 25.0 998 1.1 0.1-11.6
aPT
Thrombosis 93.7 .038 8.3 1.1-65.7 75.0 .361 1.9 0.65.5 - — — -
Arterial 875 .061 72 0.8-61.1 58.3 317 1.6 0.55.5 - — - —
Venous 88.9 .029 9.7 1.2-82.1 61.5 .640 2.2 0.6-73 — - — —
Pregnancy morbidity 50.0 475 2.8 0.1-475 16.7 .390 0.6 0.1-5.8 — — —_ —

aB2GPI, anli—Bz—glycoprotein I; aCL, anticardiolipin; aPS, antiphosphatidylserine; aPT, antiprothrombin; 95% CI, confidence interval of OR; OR,

predictive value.
“ PPV and OR for thrombosis and pregnancy morbidity.

odds ratio; PPV, positive

 Thrombosis (arterial and venous); arterial, n = 45; venous, n = 40; pregnancy morbidity, n = 15.

# %2 test with Yates correction; significance level, P < .05.

Landenberg and colleagues?’ retrospectively studied
different antiphospholipid antibodies in patients with
autoimmune diseases and concluded that the combination
of these antibodies was a predictor for thrombosis. Further-
more, the presence of aPS without aCL or anti-B2GPI was
not associated with thrombosis.

The specificity, PPV, and OR for APS of aCL, aPS, anti-
B2GPIL, and aPT (for IgG, IgM, and IgA) were determined in
90 patients with SLE (Table 1). Anti-B2GPI and aPS anti-
bodies had the strongest predictive value for APS (86.4%-
94.1%). The presence of 2 or more antibodies had a predictive
value of 100%. These results not only support the conclusions
of von Landenberg et al*’ but also indicate that the combina-
tion of anti-B2GPI and aPS antibodies is a stronger predictor
for APS and thrombosis in patients with SLE.

Several clinical studies have suggested that different
antiphospholipid antibodies are associated with different
features of APS. Recent prospective studies have suggested
that aCL, particularly B2GPI-dependent, and anti-B2GPI
antibodies are important predictors for myocardial infarction
(and stroke) in men,?8-3% and aPT antibodies have been corre-
lated with arterial thrombosis in patients with autoimmune
disorders.3! To further assess the relationship of each
antiphospholipid antibody with manifestations of APS, the
population of patients with APS was classified into
subgroups according to their history of arterial or venous
thrombosis and pregnancy morbidity. Figure 3 illustrates that
higher antiphospholipid antibody titers were found in
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patients with arterial and venous thrombosis than in those
with pregnancy morbidity. Also, the mean antiphospholipid
antibody levels were higher for patients with arterial throm-
bosis compared with those for patients with venous throm-
bosis. The lower prevalence in patients with pregnancy
morbidity could be due to the event being further away from
the sample tested, and, given the cross-sectional sampling,
our results can be considered a preliminary observation.

The PPVs and ORs for thrombosis (arterial and venous)
and pregnancy morbidity of aCL, aPS, anti-B2GPI, and aPT
antibodies are shown in Table 2. IgG and IgM for aPS and
IgG, IgM, and IgA for anti-B2GPI antibodies demonstrated
stronger predictive values and associations with arterial than
with venous thrombosis. The aPS antibody ELISA uses
bovine B2GPI as the cofactor, while the anti-B2GPI assay
uses human B2GPI, suggesting a role for B2GPI in the devel-
opment of arterial thrombosis.3? In the present study, IgM
more than IgG aCL showed a significant association with
thrombosis (arterial more than venous), while aPT showed no
association with arterial thrombosis.

This article contributes to the ongoing evaluation of the
role of antiphospholipid antibodies in diagnosing APS and in
assessing the role of these antibodies in the development of
vascular thrombosis or fetal losses. In addition, these results
confirm that different antiphospholipid antibodies (and
isotypes) might have different clinical associations. Given
the heterogeneity in existing clinical tests, it would be impor-
tant to know the clinical significance of the particular test to
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be used. This information should help to elucidate the useful-
ness of assays for the laboratory diagnosis of APS.
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