=
EJR

European Journal of
Rheumatology

Review

DOI: 10.5152/eurjrheum.2015.0085

The clinical significance of antiphospholipid antibodies
in systemic lupus erythematosus
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Abstract

Antiphospholipid syndrome (APS) is the association of thrombosis and/or pregnancy morbidity with antiphospholipid antibodies (aPL).
Thirty to forty percent of systemic lupus erythematosus (SLE) patients are tested positive for aPL, which may have an impact on the SLE
presentation, management, and prognosis. Compared with SLE patients without aPL, those with aPL have a higher prevalence of throm-
bosis, pregnancy morbidity, valve disease, pulmonary hypertension, livedo reticularis, thrombocytopenia, hemolytic anemia, acute/
chronic renal vascular lesions, and moderate/severe cognitive impairment; worse quality of life; and higher risk of organ damage. The use
of low-dose aspirin (LDA) is controversial for primary thrombosis and pregnancy morbidity prevention because of the lack of strong pro-
spective controlled data. Similarly, the use of anticoagulation is controversial for patients with an aPL-related nephropathy. Until further
studies are available, physicians should discuss the risk/benefits of LDA or anticoagulation as well as the available literature with patients.
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Introduction

Antiphospholipid syndrome (APS) is the association of thrombosis and/or pregnancy morbidity with
antiphospholipid antibodies (aPL) (lupus anticoagulant [LA], anticardiolipin antibodies [aCL], and/or an-
ti-B -glycoprotein-I antibodies [a,GPI]) (1). Systemic lupus erythematosus (SLE) is a chronic autoimmune
disease with variable clinical features ranging from mild joint and skin involvement to life-threatening renal,
hematologic, and/or central nervous system manifestations (2).

Antiphospholipid syndrome can occur in otherwise healthy persons without an underlying systemic auto-
immune disease (primary APS) or with other systemic autoimmune diseases, particularly SLE. In addition,
valvular heart disease, pulmonary hypertension (PH), livedo reticularis (LR)/racemosa, thrombocytopenia,
hemolytic anemia, renal thrombotic microangiopathy (TMA), and cognitive dysfunction are some clinical
problems that SLE- and/or aPL-positive patients can develop (3).

Irreversible organ damage can occur in SLE- and/or aPL-positive patients. One-third of SLE patients develop
organ damage within five years of diagnosis (4); similarly, one-third of primary APS patients with more than
10 years of disease have organ damage (5).

Given the relatively high prevalence of aPL in SLE patients (6) (discussed below), one assumes that aPL-posi-
tive SLE patients, would have a more severe clinical phenotype and worse prognosis than those without aPL.
Thus, this paper reviews the clinical significance of aPL in SLE patients, i.e, how positive aPL may change the
presentation, management, and prognosis of SLE. The etiopathogenesis of aPL-related clinical manifestations
and the general management of SLE and/or aPL-positive patients can be found elsewhere (7).

What is the prevalence of antiphospholipid antibodies in SLE?

In SLE, 30%-40% of patients are positive for aPL (6); when each aPL is investigated individually, the preva-
lence of a positive LA test and aCL varies between 11%-30% and 17%-40%, respectively (8-10).The prev-
alence of a“clinically significant” (defined below) aPL profile in lupus patients is approximately 20% (11).

What is a “clinically significant” antiphospholipid antibody profile?
Every positive aPL test in lupus patients is not clinically significant, and every aPL-positive lupus patient
does not have the same risk of aPL-related clinical manifestations.

Transient aPL is common during infections. The documentation of aPL positivity tested on two occasions
at least 12 weeks apart (1) is important. Based on prospective follow-up of healthy blood donors who were
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tested twice for aPL, 10% and 1% positivity was
detected for aCL and LA tests, respectively, at
baseline. One year later, less than 1% of healthy
blood donors tested positive for aCL or LA (12).

Lupus anticoagulant test positivity (compared
with aPL ELISA tests) (13), moderate to high titer
(=40 U or 299" percentile) aCL or ap,GPI IgG/
IgM (compared with lower titers) (1), IgG or IgM
isotype (compared with IgA isotype) (1), and
triple aPL (LA, aCL, and aB,GPI) positivity (com-
pared with single or dual aPL test positivity) (14)
correlate better with aPL-related clinical events.

Patients on any type of anticoagulant, includ-
ing new direct oral anticoagulants, may have
false-positive results on the LA test should be
performed before administering anticoagu-
lants. The lupus anticoagulant test requires
a four-step process: 1) demonstration of a
prolonged phospholipid-dependent coagu-
lation screening test; 2) failure to correct the
prolonged screening test by mixing study; 3)
correction of the prolonged screening test by
excess phospholipid; 4) exclusion of other in-
hibitors (16, 17).

Antiphospholipid antibody tests that are not
part of the updated Sapporo Classification Cri-
teria, e.g,, antiphosphatidylserine prothrombin
or antibodies directed against domain | of the
ap,GPl, may be more specific for APS diagno-
sis and predict incident thrombotic events
more accurately (18) than criteria aPL tests (19).
However, their use in clinical practice is limited
because of the lack of standardization and the
fact that they have been mostly utilized for re-
search purposes. In the future, these tests may
play a major role for predicting thrombosis risk
(20); however further studies are required.

Lastly, in 2012, the Systemic Lupus International
Collaborating Clinics (SLICC) group developed
new SLE classification criteria to improve clini-
cal relevance, meet stringent methodology re-
quirements, and incorporate new knowledge
regarding the immunology of SLE (21). These
new classification criteria now include the IgA
isotype of aCL and a3,GPI, which has not been
part of the revised American College of Rheu-
matology SLE Classification Criteria (22). Howev-
er, the association between the IgA isotype and
aPL-related clinical events remains controversial
(23); the Laboratory Trends and Diagnostics Task
Force of the 14" International Congress on aPL
recently concluded that low-quality evidence
exists to include the IgA isotype as part of the
APS Classification Criteria (particularly, given the
fact that these isotypes are usually associated
with other aPL, making it difficult to understand
the role of IgA alone) (19).
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Table 1. Selected meta-analysis studies demonstrating the increased risk of clinical
manifestations in antiphospholipid antibody (aPL) -positive systemic lupus erythematosus (SLE)
patients compared with that in aPL-negative SLE patients

Manifestations

Increased risk [OR (95% Cl)]

LA aCL ap,GPI aPL
Venous thromboembolism (51) 5.6(3.8-8.2) 2.1(1.5-3.1) N/A N/A
Pregnancy morbidity (56) N/A N/A N/A Increased?
Valvular disease (71) 5.8(2.9-11.8) 5.6(3.5-8.9) N/A 3.1(2.3-4.2)
Pulmonary hypertension (77) 2.4(1.5-3.9) 3.1(2.0-4.8) NS 2.5(1.8-3.3)
Livedo reticularis (83) 4.7(2.4-9.2) 3.3(2.2-49) 3.4(1.5-7.5) 3.4(2.5-4.6)
Thrombocytopenia (85) 3.4(2.6-4.5) 2.0(1.6-2.4) 2.7(1.45.0) 2.7(2.4-3.2)
Hemolytic anemia (91) 4.6 (2.6-8.0) 2.9(2.2-3.9) 4.0(1.5-10.7) 3.2(2.4-4.3)
Renal impairment (96) 2.8(1.1-7.6) 3.1(1.1-9.0) NS 2.9(1.9-4.3)

aCL: anticardiolipin antibodies, a3 ,GPI: anti-B,-glycoprotein-I antibodies, Cl: confidence interval, LA: lupus anticoagulant, NS: not

significant, OR: odds ratio; aPL: antiphospholipid antibodies

20dds Ratio is not available for this study, which is based on lupus nephritis patients

Our recommendation for “clinically significant
aPL profile” is a positive LA test based on the
guidelines of International Society of Throm-
bosis and Haemostasis (16), aCL IgG/IgM great-
er than or equal to 40 U, and/or aB,GPI IgG/
IgM greater than or equal to 40 U, tested twice
at least 12 weeks apart. Clinical judgment are
required when interpreting aPL tests in the
following cases: 1) the LA test is performed on
anticoagulated patients; 2) aCL or aB,GPI IgG/
IgM titers are in the medium range of 20 to 39
U; 3) only one aPL determination is available;
and/or 4) aCL or aB,GPI IgA is the only positive
aCL ELISA test.

How do antiphospholipid antibodies alter the pre-
sentation of lupus?

Thrombosis

Independent of aPL, because of the increased
incidence of traditional cardiovascular disease
(CVD) and non-traditional lupus-related risk
factors, e.g., inflammation, renal disease, or
corticosteroids, SLE patients are at significant-
ly increased risk of premature atherosclerosis
and/or thrombosis (24, 25). In general, the
prevalence of vascular events in SLE patients
is 10%-30% (26), symptomatic coronary artery
disease (CAD) 6%-20% (27-29), stroke 2%-15%
(28-30), and subclinical CAD 30%-40% (27, 31).
A Patient Discharge Database analysis has esti-
mated that women with SLE, aged 18-44 years,
are hospitalized with myocardial infarction or
stroke almost twice more often than the gen-
eral population (28).

Although aPL increases the risk of vascular
events and death in SLE (32-36), the role of aPL
in the development of atherosclerosis in hu-

mans remains controversial (37, 38). Antiphos-
pholipid antibodies crossreact with antibodies
against oxidized low-density lipoprotein (LDL)
(39, 40) and may enhance its uptake by mac-
rophages (41), which represents the initial step
of atherosclerotic plaque formation (42). Anti-
phospholipid antibodies can also crossreact
with high-density lipoprotein complex (HDL-C)
and apolipoprotein A-l (Apo A-l) (a major con-
stituent of the HDL-C), possibly reducing the
antiatherogenic effects of HDL (43). In prima-
ry APS patients, particularly those older than
40 vyears, the carotid intima-media thickness
(cIMT) is increased compared with that in con-
trols (44). However, an independent associa-
tion between aPL and carotid atherosclerosis,
coronary artery calcification (CAC), and CVD in
SLE patients has not been confirmed by all the
studies (33, 36, 44-49).

Among all SLE patients, approximately 40% of
the aPL-positive patients develop arterial and/
or venous thrombosis, in comparison with
10%-20% of aPL-negative patients (p<0.001)
(50). According to a meta-analysis by Wahl et
al. (51), patients with SLE and LA are at approx-
imately six times greater risk of venous throm-
boembolism (VT) (odds ratio [OR]:5.6; 95% con-
fidence interval [Cl]:3.8-8.2) (p<0.0015) (deep
venous thrombosis [DVT] and pulmonary em-
bolism [PE] [OR: 6.3; CI: 3.7-10.8] [p<0.03]) and
11 times greater risk of recurrent VT than those
without LA (OR:11.6; 95% Cl: 3.6-36.9) (p>0.05).
Patients with SLE and aCL are at approximately
two times greater risk of DVT/PE (OR: 2.2; 95%
Cl:1.5-3.1) (p<0.05) and four times greater risk
of recurrent DVT after the first event than those
without aCL (OR: 3.9; 95% Cl: 1.1-13.4) (p>0.05)
(Table 1).
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Table 2. Selected studies analyzing the effect of aPL on pregnancy morbidity in SLE patients

Study (Year) Study Design n aPL PMinaPL+SLE  PMinaPL - SLE  OddsRatio  95% Cl
Park et al. (2015) (57) Retrospective 50 aCL 53.8% 34.7% 2.2 0.6-7.6
ap,GPI 16.7% 9.1% 2 0.1-39.1
LA 25% 40.7% 0.5 0.1-2.6
Jakobsen et al. (2014) (58) Retrospective 39 aCl, ap,GPl,or LA 43.5% 13.1% N/A N/A
Buyon et al. (2015) (60) Prospective 385 LA 55.9% 15.3% 8.3 3.6-19.3
aCl, ap,GPI, or LA 43.8% 15.4% 43 2.2-8.1
Cortes Hernandes et al. (2002) (61) Prospective 60 aCL 72.5% 41.8% 3.7 1.5-8.8
ap,GPI 84.8% 38.7% 8.9 3-26.1
LA 70% 43.6% 3 1.3-7.1

aCL: anticardiolipin antibodies; a3 ,GPI: anti-B,-glycoprotein-I antibodies; Cl: confidence interval; LA: lupus anticoagulant; N: number of patients; N/A: not applicable; PM: pregnancy morbidity; aPL:

antiphospholipid antibodies; SLE: systemic lupus erythematosus

Pregnancy morbidity

Pregnancy in lupus patients is associated with
a higher risk of morbidity than that in the
general population. A large national database
study of 16.7 million deliveries reported an in-
creased risk of maternal death, preeclampsia,
preterm labor, thrombosis, infection, and he-
matologic complications in SLE pregnancies
(52).The major concern was the three- to five-
fold increased risk of pre-eclampsia, complicat-
ing 16%-30% of SLE pregnancies (53).

The frequency of obstetric morbidity in SLE
patients without and with aPL ranges between
09%-38% and 25%-47%, respectively (54, 55).
A meta-analysis by Smyth et al. (56), includ-
ing 1842 SLE patients and 2751 pregnancies,
demonstrated that in patients with lupus ne-
phritis, aPL increases (magnitude not reported)
the risk of maternal hypertension (p=0.03) and
premature births (p=0.004) (56); aPL also cor-
relates with an increased rate of induced abor-
tion (p=0.02).

No meta-analysis exists analyzing the effect of
aPL on pregnancy morbidity in SLE patients
without nephritis, and the available studies
are controversial (Table 2). In one retrospec-
tive study, 62 pregnancies were observed in
50 SLE patients; adverse fetal outcome was not
affected by aPL (LA test, aCL, or a,GPI) or APS
diagnosis (57). In another retrospective study
of 84 pregnancies observed in 39 SLE patients,
there was approximately three times higher
risk of spontaneous abortion in patients with
aPL (58). Based on prospective studies, a) in 96
SLE patients (132 pregnancies), aPL (LA, aCL, or
aP3,GPl) and/or APS diagnosis did not increase
the risk of fetal loss; however, preeclampsia and
preterm delivery were predicted by the positive
LA testand APS diagnosis (59); b) in 385 SLE pa-

tients, a positive LA test was the only predictor
of adverse pregnancy outcomes (APO) (fetal or
neonatal death; birth before 36 weeks due to
hypertension, placental insufficiency, or pre-
eclampsia; and small-for-gestational-age neo-
nate); although the rate of aPL positivity was
significantly different between patients with or
without APO, aPL was not found to be a pre-
dictor of APO in multivariate analysis (60); and
) in 60 SLE patients (103 pregnancies), spon-
taneous abortion was associated with aPL (61).

Valvular heart disease

Valvular involvement (global thickening of leaf-
lets, vegetation also known as Libman-Sacks
endocarditis, and valvular dysfunction, eg.,
regurgitation and/or stenosis) is relatively com-
mon in SLE. The prevalence of valvular involve-
ment in SLE patients depends on the imaging
technique; transesophageal echocardiogram
(TEE) is more sensitive than transthoracic
echocardiogram (TTE). Valvular involvement
is detected in approximately 40% of lupus
patients by TEE and in 0%-12% by TTE (62). In
contrast, valvular abnormalities are detected
in 0%-4% of healthy control subjects (63-66).
Immunoglobulin, aPL, immune-complex and
complement depositions (67), inflammation,
or fibrin-platelet thrombi may lead to valvular
lesions (67, 68); valve disease for most patients
is mild and asymptomatic (69, 70).

Based on a meta-analysis of 23 studies by Zuily
et al. (71), while 40%-50% of aPL-positive SLE
patients have valvular lesions, the prevalence
is approximately 20% in aPL-negative SLE pa-
tients in whom systematic TTE or TEE was per-
formed (71); these findings were consistent
with a previous review of 13 studies (72). The
meta-analysis by Zuily et al. (71) demonstrat-
ed that SLE patients with LA or IgG aCL have

approximately six times higher risk of valve
disease than those without aPL (OR: 5.88 [95%
Cl: 2.92-11.84] and OR: 5.63 [95% Cl: 3.53-8.9];
respectively), whereas SLE patients with IgM
aClL do not have a significantly increased risk of
valve disease in comparison with those with-
out IgM aCL. Furthermore, the risk of valve veg-
etations was significantly increased in patients
with aPL in comparison with those without aPL
(OR:3.51 [95% Cl, 1.93-6.38]).

Pulmonary hypertension

According to the new classification of PH de-
fined by Simmoneau et al. (73) in 2013, PH can
be grouped as follows: 1) pulmonary arterial
hypertension (PAH); 1') pulmonary veno-oc-
clusive disease and/or pulmonary capillary
hemangiomatosis; 1") persistent PH of the
newborn; 2) PH due to left heart disease; 3) PH
due to lung diseases and/or hypoxia; 4) chronic
thromboembolic PH (CTEPH); and 5) PH with
unclear multifactorial mechanisms. All forms of
PH, except group 1" to a lesser extent, could
be seen in SLE- and/or aPL-positive patients.
However, none of the publications studying
PH in SLE stratified their findings according to
different types of PH; therefore, with current
literature, it is difficult to know which group of
PH is associated with aPL in SLE patients (74).

The frequency of PH in SLE varies between 1%-
18% (75). Typically, PH occurs after prolonged
SLE disease duration, often after five years, and
in women under the age of 40 years (75, 76).

The frequency of aPL in SLE patients with and
without PH is 15%-100% and 119%-55%, respec-
tively (74). All studies showed either a signifi-
cant or a non-significant increase in the risk of
PH in SLE patients with aPL in comparison with
those without aPL (74). In a recent meta-anal-
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ysis by Zuily et al. (77), of 36 studies included,
corresponding to 4,190 SLE patients and 478
PH cases, the prevalence of PH in aPL-positive
patients was found to be 16% (n=231/1,443)
and that aPL-negative SLE patients was found to
be 9% (n=247/2,747). The overall pooled OR for
PH in aPL-positive SLE patients compared with
aPL-negative SLE patients was 2.5 (95% Cl, 1.8-
3.3). The risk of PAH associated with aPL in SLE
patients without a history of PE was also signifi-
cantly increased (OR: 3.1 [95% Cl, 1.7-5.6]). The
risk of PH was the highest for LA (OR: 2.4 [95% Cl,
1.5-3.9]) and IgG aCL (OR: 3.1 [95% Cl, 2.0-4.8]),
while IgM aCL and a,GPI were not significantly
associated with PH (OR: 1.8 [95% Cl, 0.9-3.7] and
OR: 1.9 [95% Cl, 0.6-6.3], respectively).

Livedo reticularis and racemosa

LR is a “persistent, not reversible with rewarm-
ing, violaceous, red or blue, reticular or mottled
pattern of the skin of trunk, arms, or legs, con-
sisting of regular unbroken circles” (1). Livedo
racemosa is a striking violaceous netlike pat-
tern, and compared with LR, it is more gen-
eralized and widespread, non-infiltrated, and
has irregular, broken, circular segments (78-81).
Data on livedo racemosa, which is more closely
associated with aPL-related clinical problems,
are limited; the distinction between LR and
livedo racemosa has not been addressed well
in the literature, and the term “LR"is generally
used for both.

In one report, LR was observed in 17% of 66
lupus patients; 80% of patients with LR had
aCL (82). A recent meta-analysis by DeFilippis
et al. (83) showed that of 28 studies included,
corresponding to 3,413 SLE patients and 564
LR cases, the prevalence of LR in aPL-posi-
tive and aPL-negative SLE patients was 27%
(n=320/1,207) and 11% (n=244/2,206), respec-
tively. Compared with SLE patients without LR,
the overall pooled OR for LR in aPL-positive SLE
patients was 3.4 (95% Cl, 2.5-4.6). The risk of LR
was the highest for LA (five studies, OR: 4.7 [95%
Cl, 24-9.2]) and IgG aCL (seven studies, OR: 3.3
[95% Cl, 2.2-4.9]), while IgM aCL, a3, GPl IgG, and
IgM did not reach statistical significance.

Thrombocytopenia

The cumulative percentage incidence of the
platelet count less than 100,000/mL is 7%-30%
in SLE patients (62). In a 1990 systematic review
by Love et al. (84), SLE patients with either LA or
aCL were, on average, three times more likely
to have moderate to severe thrombocytopenia
than aPL-negative patients. In this study, 38%
SLE patients with LA had thrombocytopenia in
comparison with 10% without LA. In a recent
meta-analysis by Chock et al. (85) including
11,877 SLE patients, the prevalence of throm-

bocytopenia in aPL-positive and aPL-negative
SLE patients was 31% (n=1,261/4,128) and 15%
(n=1,138/7,749), respectively. Antiphosphoipid
antibody positivity was associated with a two-
to four-fold increased risk of thrombocytope-
nia in SLE patients and the risk was the highest
for the LA test (OR: 3.4 [95% Cl, 2.6-4.5]) (85).
The risk of thrombocytopenia was also signifi-
cantly increased in SLE patients with IgG (27
studies, OR: 2.0 [95% Cl, 1.6-2.4]) or IgM aCL (17
studies, OR: 1.7 [95% Cl, 1.3-2.1]) and IgG (five
studies, OR: 2.0 [95% Cl, 1.2-3.4]) or IgM a GP!
(three studies, OR: 2.7 [95% Cl, 1.4-5.00]). Finally,
while high titer aCL was associated with an in-
creased risk of thrombocytopenia (three stud-
ies, OR: 3.9 [95% Cl, 1.1-14.2]), low titer aCL did
not reach statistical significance (54).

Hemolytic anemia

Anemia is seen in half of SLE patients (86) and
can occur because of non-immune and im-
mune reasons. The most common type of im-
mune anemia in SLE is autoimmune hemolytic
anemia (AIHA), which is seen in approximately
15% of SLE patients (87).

The prevalence of AIHA in aPL-positive SLE pa-
tients can vary between 20%-28%; however
the prevalence is 1%-9% in aPL-negative SLE
patients (88-90). In a recent meta-analysis by
our group that included 7,967 SLE patients, we
demonstrated that the prevalence of AIHA in
aPL-positive and aPl-negative SLE patients is
22% (n=488/2,177) and 8% (n=486/5,790), re-
spectively (91). Antiphospholipid antibody pos-
itivity was associated with a significant two- to
four-fold increased risk of AIHA in SLE patients.
The risk of AIHA was the highest for LA (OR: 4.6
[95% Cl, 26-8.0]) and IgG aB,GPI (OR: 4.0 [95%
Cl, 1.5-10.7]). The risk of AIHA was also signifi-
cantly increased in SLE patients with IgG (10
studies, OR: 2.3 [95% Cl, 1.7-3.0]) or IgM aCL (12
studies, OR: 2.9[95% Cl, 2.2-3.9]) and IgM a3 GP!
(three studies, OR: 3.0 [95% Cl, 1.5-6.1]). Further-
more, in studies explicitly reporting a positive
Coombs test, the risk of AIHA was significantly
increased (OR: 3.17 [95% Cl, 1.93-5.20]) (91).

Renal impairment

Kidney lesions other than nephritis are de-
scribed in SLE patients with or without aPL.
These lesions are located in intrarenal microves-
sels and are defined as either a thrombotic oc-
clusion or a narrowing of the lumen due to in-
timal hyperplasia, leading to a cortical ischemic
atrophy. Thus, the diagnosis of “aPL-nephrop-
athy” in aPL-positive patients is based on the
following: a) acute lesions of TMA with thrombi
with fibrin-consistent staining properties by
light microscopy in glomeruli and/or arterioles
or chronic lesions; b) fibrous intimal hyperplasia

Eur J Rheumatol 2016; 3: 75-84

(FIH), i.e, intimal “mucoid” thickening (in ear-
ly phases and myofibroblastic-fibrotic intimal
thickening); and ¢) focal cortical atrophy (FCA),
i.e, cortical renal scarring that results from se-
vere ischemic damage usually occurring in the
subcapsular zone (92). Lupus patients with TMA
have a higher likelihood of treatment failure
than those without TMA (93).

The prevalence of “aPL-nephropathy” in SLE
patients without aPL varies between 4%-16
%, whereas 25%-39% of the aPL-positive SLE
patients have “aPL-nephropathy” (92, 94). Erre
et al. (92) demonstrated that double aPL pos-
itivity (@CL and LA) is associated with aPL-ne-
phropathy in the course of lupus nephritis,
Gerhardsson et al. (95) recently showed that
aPL-nephropathy is associated with triple aPL
positivity in SLE patients. However, the associ-
ation between different aPL was inconsistent
among studies, and while TMA is recognized as
a classification criterion for definite APS (small
vessel thrombosis), it was unknown whether
the frequency of chronic lesions (FIH and FCA)
was significantly increased in aPL-positive vs.
aPL-negative SLE patients.

A recent meta-analysis on 1820 patients by
Domingues et al. (96) showed that the preva-
lence of renallesionsin aPL-positive vs.aPL-neg-
ative SLE patients was 31.9% (n=243/761) vs.
17.5% (n=239/1,367). Furthermore, compared
with aPL-negative SLE patients without acute
(TMA including “glomerular thrombosis” and
“intra-renal thrombosis) and chronic (e.g., FIH,
FCA) renal lesions, the overall pooled OR for re-
nal lesions in aPL-positive SLE patients was 2.9
(95% Cl, 1.88-4.32). The risk of renal lesions was
the highest for LA (nine studies, OR: 4.7 [95% Cl,
2.4-9.4]) and IgG aCL (four studies, OR: 3.1 [95%
Cl, 1.1-9.0]), while IgM aCL (two studies, OR: 1.5
[95% Cl, 0.03-88.6]) and aB,GPI (four studies,
OR: 1.7 [95% Cl, 0.5-5.1] did not reach statisti-
cal significance. Furthermore, among all aPL
assays, LA was the only test to be significantly
associated with both acute (four studies, OR:
2.8 [95% Cl, 1.1-7.6]) and chronic renal lesions
(two studies, OR for LA: 3.5 [95% Cl, 1.1-12.1]).

Cognitive dysfunction

Cognitive dysfunction is common in SLE, with
a prevalence ranging from 20% to 80% (97, 98).
There is no meta-analysis comparing cognitive
impairment of SLE patients with or without aPL.

Murray et al. (99) demonstrated that the preva-
lence of cognitive impairment in aPL-negative
SLE patients, measured by verbal memory and
verbal fluency metrics, is 11.9% (50/420) in
comparison with 21% (57/274) in aPL-positive
SLE patients with a 2.1-fold increased risk (95%
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Cl 1.3-3.4). Coin et al. (100) demonstrated that
the prevalence of mild and moderate-to se-
vere cognitive impairment in aPL-positive SLE
patients is 41.7% and 33.3%, respectively (com-
pared with 25.9% and 22.2%, respectively in
aPL-negative SLE patients. Tomietto et al. (101)
also reported that aPL positivity was associat-
ed with an increased risk of moderate/severe
cognitive impairment in comparison with aPL
negativity in a total of 52 SLE patients (51.4%
vs. 14.7%; OR 4.9, 95% Cl 1.2-20.3, p=0.03).

Catastrophic antiphospholipid syndrome
Encountered in less than 1% of APS patients,
catastrophic APS is characterized by accelerat-
ed widespread small/medium vessel thrombo-
ses with unusual organ involvement and has a
mortality of 30%-50% despite aggressive multi-
modal intensive treatment (102-104).

A cohort study conducted by our group inves-
tigating the clinical spectrum of catastrophic
APS with and without SLE demonstrated that
at the time of CAPS, patients with SLE, were
more likely to be female and younger, have
cerebral and pancreatic involvement, receive
corticosteroids and cyclophosphamide, and
have a higher risk of mortality after adjusting
for age, sex, organ involvement, and treatment
than those without SLE (105).

How do antiphospholipid antibodies alter the
management of lupus?

For the majority of the clinical scenarios, there
is no difference in the management of per-
sistently aPL-positive patients with or without
lupus. However, some clinical scenarios in
which the management strategy may differ are
discussed below.

First thrombosis prevention

The most important step in patients with clin-
ically significant aPL profiles is the assessment
and elimination of non-aPL thrombosis risk fac-
tors. In addition to the standard cardiovascular
risk modification, aggressive management of
systemic autoimmune disease activity is also
crucial.

Prospective cohort studies investigating
aPL-positive lupus patients (106, 107) as well as
retrospective cohort (108) and cross-sectional
(109) studies investigating aPL-positive pa-
tients with or without systemic autoimmune
diseases demonstrated that low-dose aspirin
(LDA) may be protective against first thrombo-
sis in aPL-positive SLE patients. Wahl et al. (110)
suggested that primary prophylaxis with LDA
is beneficial in SLE patients, particularly those
with aPL. However, not all studies found a pro-
tective effect of LDA against first thrombosis

(111-113), and it is important to note that the
only randomized, double-blind, placebo-con-
trolled trial investigating the role of LDA in per-
sistently aPL-positive patients (~60% SLE) with
no history of thrombosis demonstrated that
LDA is not superior to placebo (111).

More recently, two meta-analyses have con-
cluded that the rate of a first thrombotic event
in aPL-positive subjects was significantly lower
in those receiving LDA than in non-treated pa-
tients (7.8% and 15.2%, respectively p<0.0001).
However, in the first meta-analysis (11 studies),
subgroup analysis demonstrated that LDA was
effective only in retrospective (not in prospec-
tive) studies (110), while in the second one (five
studies), six studies were excluded and no sub-
group analysis regarding the study design was
performed (114, 115).

LDA is suggested or recommended by sev-
eral groups for first thrombosis prevention in
aPL-positive SLE patients (116-118); however,
the low level of evidence and grade of recom-
mendation are highlighted in all publications.
Treat-to-target in SLE recommendations from
an international task force also states that “the
prevention and management of APS-related
morbidity in SLE patients should be similar to
that in primary APS patients” (119, 120).

In summary, some studies suggest that LDA is
protective against first thrombosis in aPL-pos-
itive patients; however, the effectiveness of
aspirin has not been demonstrated in random-
ized clinical trials. In addition, the protective
role of aspirin against cardiovascular events
in the general population remains controver-
sial (121), and LDA increases the bleeding risk.
Thus, we suggest that because no lupus-specif-
ic CVD risk prediction tool exists, general popu-
lation prevention guidelines, e.g., those of the
American Heart Association (122), should play
a role in the decision of LDA in lupus patients
with clinically significant aPL profiles. In the
absence of other CVD risk factors, physicians
should discuss the risk/benefits of LDA as well
as the available literature with the patients.

First pregnancy morbidity prevention

Based on a meta-analysis of 34 clinical trials,
LDA started at 16 weeks or earlier is associat-
ed with a significant reduction in preeclampsia
(relative risk [RR]: 0.5, 95% Cl 0.3-0.7) and intra-
uterine growth restriction (RR: 0.4, 95% Cl 0.3-
0.7) in women who are at a moderate-to-high
risk of preeclampsia, e.g., chronic hypertension,
history of preeclampsia (123). A later follow-up
meta-analysis demonstrated that LDA initiated
at or before 16 weeks reduces the risk of severe,
but not mild, preeclampsia (124). Although
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lupus and/or aPL-positive patients are not in-
cluded in these studies, these patients are at
increased the risk of preeclampsia (125). Thus,
independent of aPL, several groups recom-
mend LDA for all lupus patients, even without
a history of pregnancy morbidity (117, 118,
126-128); however, there are no clinical trials
supporting this recommendation.

Although Schramm and Clowse estimated
that aspirin may offer a 20% risk reduction for
pre-eclampsia development in lupus patients,
decreasing the incidence from 15% to 12%
(125), the Predictors of Pregnancy Outcome:
Biomarkers in Antiphospholipid Antibody Syn-
drome and Systemic Lupus Erythematosus
(PROMISSE) study suggested that LDA is not
protective against APO after adjusted for other
predictors (it is important to note that the treat-
ment decisions were made by patients’ own
physicians in this study; thus, it was not a blind-
ed or randomized clinical trial) (60, 129). Fur-
thermore, a recent systematic review did not
find evidence that LDA prevents unfavorable
obstetric outcomes (including preeclampsia
and fetal death) in otherwise healthy women
with aPL during the first pregnancy (130).

In summary, in theory, LDA use during the
first pregnancy of a persistently aPL-positive
SLE woman can be justified as follows: a) both
pregnancy and aPL may be additive risk fac-
tors for vascular thrombosis and b) LDA may
decrease the risk of preeclampsia in high-risk
patients. However, given the lack of strong clin-
ical data, in the absence of other preeclamp-
sia risk factors or other pregnancy morbidity,
physicians should discuss the risk/benefits of
LDA as well as the available literature with the
patients.

Valvular heart disease management

The role of anticoagulation or antiplatelet
agents in the prevention or treatment of valve
disease in SLE patients with or without aPL re-
mains controversial. Some case reports report-
ed improvement or disappearance of valve
vegetations after treatment with oral anticoag-
ulants (131, 132-134); however, the majority of
case reports or series did not demonstrate that
corticosteroids, anticoagulants, or antiplate-
let agents prevent the progression of valvular
disease (131, 132, 135, 136). A 2003 committee
consensus report, based on limited data, stat-
ed that “prophylactic antiplatelet therapy may
be appropriate for asymptomatic (no history of
thrombosis) aPL-positive patients with valvular
heart disease” (137).

In summary, how to treat asymptomatic
aPL-positive patients with valvular heart dis-
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ease remains controversial; however, the ad-
ditional diagnosis of SLE does not necessarily
change the management, except the fact that
controlling the lupus disease activity may pre-
vent the progression of valve disease.

Pulmonary hypertension management

Based on the rationale that a) there is a high
prevalence of thrombosis at post-mortem
examination in patients with PH (particularly,
idiopathic PAH) (138) and b) coagulation ab-
normalities and VT risk factors are often pres-
entin PH patients (139, 140), current guidelines
suggest anticoagulation in idiopathic (class of
recommendation lla, C) and connective tissue
disease-associated PAH (class of recommen-
dation llb, C) (141, 142). The recent Compar-
ative, Prospective Registry of Newly Initiated
Therapies for PH (COMPERA) study confirmed
the survival benefit of anticoagulation in id-
iopathic PAH (143) but not in other forms of
PAH, e.g., in systemic sclerosis-related PAH. The
number of patients with SLE was too small to
draw any conclusion regarding the beneficial
effect of anticoagulation in this group. The rec-
ommended target international normalization
ratio (INR) in patients with idiopathic PAH rang-
es from 1.5-2.5t0 2.0-3.0 (142).

In summary, in lupus patients with PAH but no
history of thrombosis, the risk of thrombosis is
increased but the effect of anticoagulation is un-
known (143).In theory, aPL would further increase
the risk of thrombosis and anticoagulation can be
justified; however, no clinical data exist.

Primary thrombosis prevention in patients with
livedo reticularis/racemosa, thrombocytopenia,
and/or hemolytic anemia

Based on a limited number of studies, it re-
mains controversial whether livedo racemosa,
thrombocytopenia, and/or hemolytic anemia
increase the risk of first thrombosis in aPL-pos-
itive patients (121). In theory, in lupus patients
with active thrombocytopenia and/or hemolyt-
ic anemia, aPL may further increase the risk of
thrombosis. However, no controlled data have
demonstrated the protective effect of any med-
ication against first thrombosis in these patients.

Renal impairment

There are case reports demonstrating that
adding warfarin, heparin, or aspirin to the stan-
dard treatment offers advantages in aPL-ne-
phropathy patients by improving their renal
function (144-146) and enhancing blood flow
in interlobar, segmental, and arcuate arteries
(147). However, there are no controlled studies
and, despite adequate anticoagulation, renal
lesions develop in some APS patients (148,
149) and recur after kidney transplantation,

often leading to graft loss (150). In the joint
European League Against Rheumatism and
European Renal Association-European Dialysis
and Transplant Association (EULAR/ERA-EDTA)
recommendations on the management of lu-
pus nephritis (118), it was stated that “hydroxy-
chloroquine and/or antiplatelet/anticoagulant
treatment should be considered for lupus pa-
tients with aPL nephropathy based on a low
level evidence! Thus, there are no strong data
to recommend the routine use of anticoagu-
lation in lupus nephritis patients with aPL ne-
phropathy; however, it should be considered in
refractory cases.

A recent study investigating the role of the
mechanistic target of rapamycins (mTOR) path-
way in aPL-nephropathy demonstrated that
intrarenal cells of aPL-nepthropathy patients
showed mTOR pathway activation. Lupus pa-
tients with APS had significantly higher activa-
tion of the mTOR pathway than those without
APS (151). In patients with aPL-nephropathy
who required kidney transplantation, those
who were treated with rapamycin (10 patients)
had decreased vascular proliferation and no re-
currence of vascular lesions proliferation. At 144
months after transplantation, seven of 10 (70%)
aPL-nephropathy patients treated with rapamy-
cin had a functioning allograft in comparison
with only three of 27 (11%) patients who were
not treated with rapamycin (151). Future con-
trolled prospective studies should be conduct-
ed on mTOR pathway inhibition as a potential
approach in patients with aPL-nephropathy.

Renal biopsy is the gold standard method for
both diagnostic and prognostic purposes in
the clinical management of lupus nephritis
(152). One of the significant complications of
renal biopsy is bleeding (153); a recent study
demonstrated that major bleeding is more
common in patients with aPL and LA is a sig-
nificant independent risk factor for increased
bleeding risk (154). Therefore, particular cau-
tion should be warranted in patients with aPL
undergoing renal biopsy, and increased bleed-
ing risks should be considered while starting
an antiplatelet/anticoagulant treatment.

Cognitive dysfunction

No strong evidence exists that pharmaceuti-
cal agents or behavioral treatments are effec-
tive in treating cognitive dysfunction in lupus
patients with or without aPL. Controlling the
disease activity, treatment of depression and/
or anxiety if present, exercise, and cognitive
behavioral techniques to improve sleep, re-
duce pain and reduce fatigue are some of the
important points that need to be considered in
these patients.
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Organ damage

A recent study of 262 lupus patients by
Taraborelli et al. (155), based on the Systemic
Lupus International Collaborating Clinics/ACR
Damage Index (SDI), demonstrated that 21%,
42%, and 57% of SLE patients have new or-
gan damage in 5, 10, and 15 years, respective-
ly; a clinically significant aPL-profile (defined
above), older age at diagnosis, and male sex
were associated with an increased risk of organ
damage accrual during a 15-year follow-up.
Another study suggested that persistently
high aPL profiles, particularly those with higher
thresholds for persistence, are associated with
higher (=2 or =3 points) SDI score accrual in lu-
pus patients (156).

Quiality of life (QoL)

Health-related QoL (HRQol) is an important
outcome measure in patients with chronic
diseases (157, 158); HRQoL is impaired in SLE
(159), particularly when associated with APS
(160-162). Recently, Zuily et al. (160) demon-
strated that SLE patients without aPL have
better HRQoL than SLE patients with APS. The
Mental Component Summary score, repre-
senting mental impairment, was lower in SLE
patients with aPL than in SLE patients with-
out aPL (mean MCS: 39 vs 46). Furthermore,
SLE-APS patients had a dramatic impairment
of QoL (both physical component summa-
ry score and MCS), mainly due to a history of
stroke (160).

Conclusion

Compared with SLE patients without aPL, SLE
patients with aPL have a higher prevalence
of thrombosis, pregnancy morbidity, valve
disease, PH, LR, thrombocytopenia, hemolyt-
ic anemia, acute/chronic renal lesions, and
moderate/severe cognitive impairment; worse
Qol; and higher risk of organ damage. Quality
analyses of completed meta-analyses will bet-
ter determine the relevance of the association
between aPL and aPL-related clinical manifes-
tations in SLE patients.

The use of LDA is controversial for the pri-
mary thrombosis and pregnancy morbidity
prevention due to lack of strong prospective
controlled data. Similarly, the use of antico-
agulation is controversial for lupus nephritis
patients with aPL-nephropathy. Until further
studies are available, physicians should dis-
cuss the risk/benefits of LDA or anticoagula-
tion as well as the available literature with the
patients.



Eur J Rheumatol 2016; 3: 75-84

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - D.E; Design - O.U,,
S.Z, D.E; Supervision - D.E, S.Z; Data Collection and/
or Processing - O.U,, S.Z, DE; Analysis and/or Inter-
pretation - O.U, S.Z, D.E; Literature Review - O.U, S.Z,
D.E,; Writer - O.U,, S.Z, D.E; Critical Review - O.U,, S.Z,
DE.

Conflict of Interest: No conflict of interest was de-
clared by the authors.

Financial Disclosure: The authors declared that this
study has received no financial support.

References

1. Miyakis S, Lockshin MD, Atsumi T, Branch DW,
Brey RL, Cervera R, et al. International consen-
sus statement on an update of the classification
criteria for definite antiphospholipid syndrome
(APS). J Thromb Haemost 2006; 4: 295-306.
[CrossRef]

2. Cojocaru M, Cojocaru IM, Silosi |, Vrabie CD.
Manifestations of Systemic Lupus Erythemato-
sus. Maedica 2011; 6: 330-6.

3. Cervera R, Piette JC, Font J, Khamashta MA,
Shoenfeld Y, Camps MT, et al. Antiphospholipid
syndrome: clinical and immunologic manifes-
tations and patterns of disease expression in a
cohort of 1,000 patients. Arthritis Rheum 2002;
46:1019-27. [CrossRef]

4. Chambers SA, Allen E, Rahman A, Isenberg D.
Damage and mortality in a group of British
patients with systemic lupus erythematosus
followed up for over 10 years. Rheumatology
(Oxford) 2009; 48: 673-5. [CrossRef]

5. Erkan D, Yazici Y, Sobel R, Lockshin MD. Pri-
mary antiphospholipid syndrome: functional
outcome after 10 years. J Rheumatol 2000; 27:
2817-21.

6.  Petri M. Epidemiology of the antiphospholipid
antibody syndrome. J Autoimmun 2000; 15:
145-51.[CrossRef]

7. Merrill JT, Buyon JP, Utset T. A 2014 update on
the management of patients with systemic
lupus erythematosus. Semin Arthritis Rheum
2014; 44: e1-2. [CrossRef]

8. Reynaud Q, Lega J-C, Mismetti P, Chapelle C,
Wahl D, Cathébras P, et al. Risk of venous and
arterial thrombosis according to type of an-
tiphospholipid antibodies in adults without
systemic lupus erythematosus: a systematic re-
view and meta-analysis. Autoimmun Rev 2014;
13:595-608. [CrossRef]

9. Borowoy AM, Pope JE, Silverman E, Fortin PR,
Pineau C, Smith CD, et al. Neuropsychiatric lu-
pus: the prevalence and autoantibody associ-
ations depend on the definition: results from
the 1000 faces of lupus cohort. Semin Arthritis
Rheum 2012; 42: 179-85. [CrossRef]

10.  Gustafsson JT, Gunnarsson |, Kallberg H, Pet-
tersson S, Zickert A, Vikerfors A, et al. Cigarette
smoking, antiphospholipid antibodies and vas-
cular events in Systemic Lupus Erythematosus.
Ann Rheum Dis 2015; 74: 1537-43. [CrossRef]

11. Taraborelli M, Leuenberger L, Zhang W, Tincani
A, Salmon J, Erkan D. The Effect of Clinically Sig-
nificant Antiphospholipid Antibody Positivity
on Organ Damage in Systemic Lupus Erythe-
matosus. Arthritis Rheum 2014; 66: 8-9.

20.

21.

22.

23.

24.

25.

26.

Vila P, Hernandez M, Lopez-Fernandez M, Batlle J.
Prevalence, follow-up and clinical significance of
the anticardiolipin antibodies in normal subjects.
Thromb Haemost 1994; 72: 209-13.

Galli M, Luciani D, Bertolini G, Barbui T. Lupus anti-
coagulants are stronger risk factors for thrombosis
than anticardiolipin antibodies in the antiphos-
pholipid syndrome: a systematic review of the
literature. Blood 2003; 101: 1827-32. [CrossRef]
Pengo V, Ruffatti A, Legnani C, Gresele P, Barcel-
lona D, Erba N, et al. Clinical course of high-risk
patients diagnosed with antiphospholipid syn-
drome. J Thromb and Haemost 2010; 8: 237-42.
[CrossRef]

PengoV, Biasiolo A, Gresele P Marongiu F, Erba N,
Veschi F, et al. Survey of lupus anticoagulant di-
agnosis by central evaluation of positive plasma
samples. J Thromb and Haemost 2007; 5: 925-30.
[CrossRef]

Pengo V, Tripodi A, Reber G, Rand JH, Ortel TL,
Galli M, et al. Update of the guidelines for lupus
anticoagulant detection. J Thromb and Haemost
2009; 7: 1737-40. [CrossRef]

Moore GW. Recent guidelines and recommen-
dations for laboratory detection of lupus antico-
agulants. Semin Thromb Hemost 2014; 40: 163-
71. [CrossRef]

Zuily S, de Laat B, Mohamed S, Kelchtermans H,
Shums Z, Albesa R, et al. Validity of the global an-
ti-phospholipid syndrome score to predict throm-
bosis: a prospective multicentre cohort study.
Rheumatology 2015; 54: 2071-5. [CrossRef]
Bertolaccini ML, Amengual O, Andreoli L, Atsumi
T, Chighizola CB, Forastiero R, et al. 14th Interna-
tional Congress on Antiphospholipid Antibodies
Task Force. Report on antiphospholipid syn-
drome laboratory diagnostics and trends. Auto-
immun Rev 2014; 13: 917-30. [CrossRef]

Zuily S, de Laat B, Mohamed S, Kelchtermans H,
Shums Z, Albesa R, et al. Validity of the global
anti-phospholipid syndrome score to predict
thrombosis: a prospective multicentre cohort
study. Rheumatology (Oxford) 2015; 54: 2071-5.
[CrossRef]

Petri M, Orbai AM, Alarcon GS, Gordon C, Merrill
JT, Fortin PR, et al. Derivation and validation of
the Systemic Lupus International Collaborating
Clinics classification criteria for systemic lupus er-
ythematosus. Arthritis Rheum 2012; 64: 2677-86.
[CrossRef]

Hochberg M. for the Diagnostic and Therapeutic
Criteria Committee of the American College of
Rheumatology. Updating the American College
of Rheumatology revised criteria for the classifi-
cation of systemic lupus erythematosus. Arthritis
Rheum 1997;40: 1725. [CrossRef]

Mehrani T, Petri M. Association of IgA anti-ss2
glycoprotein i with clinical and laboratory man-
ifestations of systemic lupus erythematosus. J
Rheumatol 2011; 38: 64-8. [CrossRef]

Haque S, Bruce IN. Therapy insight: systemic
lupus erythematosus as a risk factor for cardio-
vascular disease. Nat Clin Pract Cardiovasc Med
2005; 2: 423-30. [CrossRef]

Mok CC. Accelerated atherosclerosis, arterial
thromboembolism, and preventive strategies in
systemic lupus erythematosus. Scand J Rheuma-
tol 2006; 35: 85-95. [CrossRef]

Urowitz MB, Gladman DD. Contributions of ob-
servational cohort studies in systemic lupus ery-
thematosus: the university of toronto lupus clinic
experience. Rheum Dis Clin North Am 2005; 31:
211-21, v. [CrossRef]

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Unlii et al. Antiphospholipid antibodies in lupus

Nikpour M, Urowitz MB, Gladman DD. Premature
atherosclerosis in systemic lupus erythemato-
sus. Rheum Dis Clin North Am 2005; 31: 329-54.
[CrossRef]

Ward MM. Premature morbidity from cardiovas-
cular and cerebrovascular diseases in women
with systemic lupus erythematosus. Arthritis
Rheum 1999; 42: 338-46. [CrossRef]

Mok CC, Tang SS, To CH, Petri M. Incidence and risk
factors of thromboembolism in systemic lupus er-
ythematosus: a comparison of three ethnic groups.
Arthritis Rheum 2005; 52: 2774-82. [CrossRef]
Urowitz MB, Ibanez D, Gladman DD. Athero-
sclerotic vascular events in a single large lupus
cohort: prevalence and risk factors. J Rheumatol
2007; 34: 70-5.

Bruce IN, Burns RJ, Gladman DD, Urowitz MB.
Single photon emission computed tomography
dual isotope myocardial perfusion imaging in
women with systemic lupus erythematosus. .
Prevalence and distribution of abnormalities. J
Rheumatol 2000; 27: 2372-7.

Petri M. Detection of coronary artery disease and
the role of traditional risk factors in the Hopkins
Lupus Cohort. Lupus 2000; 9: 170-5. [CrossRef]
Petri M. The lupus anticoagulant is a risk factor for
myocardial infarction (but not atherosclerosis):
Hopkins Lupus Cohort. Thromb Res 2004; 114:
593-5. [CrossRef]

Ruiz-lrastorza G, Egurbide M-V, Ugalde J, Aguirre
C. High impact of antiphospholipid syndrome
onirreversible organ damage and survival of pa-
tients with systemic lupus erythematosus. Arch
Intern Med 2004; 164: 77-82. [CrossRef]

Toloza S, Uribe AG, McGwin G, Alarcon GS, Fessler
BJ, Bastian HM, et al. Systemic lupus erythemato-
sus in a multiethnic US cohort (LUMINA): XXIII.
Baseline predictors of vascular events. Arthritis
Rheum 2004; 50: 3947-57. [CrossRef]

Roman MJ, Shanker B-A, Davis A, Lockshin MD,
Sammaritano L, Simantov R, et al. Prevalence and
correlates of accelerated atherosclerosis in sys-
temic lupus erythematosus. N Engl J Med 2003;
349: 2399-406. [CrossRef]

Gualtierotti R, Biggioggero M, Meroni PL. Cut-
ting-edge issues in coronary disease and the
primary antiphospholipid syndrome. Clin Rev
Allergy Immunol 2013; 44: 51-6. [CrossRef]

Wu R, Nityanand S, Berglund L, Lithell H, Holm
G, Lefvert AK. Antibodies against cardiolipin
and oxidatively modified LDL in 50-year-old
men predict myocardial infarction. Arterioscler
Thromb Vasc Biol 1997; 17: 3159-63. [CrossRef]
Horkko S, Olee T, Mo L, Branch DW, Woods VL,
Palinski W, et al. Anticardiolipin antibodies from
patients with the antiphospholipid antibody
syndrome recognize epitopes in both 32-glyco-
protein 1 and oxidized low-density lipoprotein.
Circulation 2001; 103: 941-6. [CrossRef]

Vaarala O, Aho K, Palosuo T, Alfthan G, Jauhiainen
M, Leirisalo-Repo M. Crossreaction between an-
tibodies to oxidised low-density lipoprotein and
to cardiolipin in systemic lupus erythematosus.
The Lancet 1993; 341: 923-5. [CrossRef]
Hasunuma Y, Matsuura E, Makita Z, Katahira T,
Nishi S, Koike T. Involvement of 2-glycoprotein
I and anticardiolipin antibodies in oxidatively
modified low-density lipoprotein uptake by
macrophages. Clin Exp Immunol 1997; 107: 569-
73. [CrossRef]

81


http://dx.doi.org/10.1111/j.1538-7836.2006.01753.x
http://dx.doi.org/10.1002/art.10187
http://dx.doi.org/10.1093/rheumatology/kep062
http://dx.doi.org/10.1006/jaut.2000.0409
http://dx.doi.org/10.1016/j.semarthrit.2014.09.013
http://dx.doi.org/10.1016/j.autrev.2013.11.004
http://dx.doi.org/10.1016/j.semarthrit.2012.03.011
http://dx.doi.org/10.1136/annrheumdis-2013-205159
http://dx.doi.org/10.1182/blood-2002-02-0441
http://dx.doi.org/10.1111/j.1538-7836.2009.03674.x
http://dx.doi.org/10.1111/j.1538-7836.2007.02454.x
http://dx.doi.org/10.1111/j.1538-7836.2009.03555.x
http://dx.doi.org/10.1055/s-0033-1364185
http://dx.doi.org/10.1093/rheumatology/kev238
http://dx.doi.org/10.1016/j.autrev.2014.05.001
http://dx.doi.org/10.1093/rheumatology/kev238
http://dx.doi.org/10.1002/art.34473
http://dx.doi.org/10.1002/art.1780400928
http://dx.doi.org/10.3899/jrheum.100568
http://dx.doi.org/10.1038/ncpcardio0270
http://dx.doi.org/10.1080/03009740600601526
http://dx.doi.org/10.1016/j.rdc.2005.01.008
http://dx.doi.org/10.1016/j.rdc.2005.01.001
http://dx.doi.org/10.1002/1529-0131(199902)42:2<338::AID-ANR17>3.0.CO;2-U
http://dx.doi.org/10.1002/art.21224
http://dx.doi.org/10.1191/096120300678828226
http://dx.doi.org/10.1016/j.thromres.2004.07.012
http://dx.doi.org/10.1001/archinte.164.1.77
http://dx.doi.org/10.1002/art.20622
http://dx.doi.org/10.1056/NEJMoa035471
http://dx.doi.org/10.1007/s12016-011-8268-9
http://dx.doi.org/10.1161/01.ATV.17.11.3159
http://dx.doi.org/10.1161/01.CIR.103.7.941
http://dx.doi.org/10.1016/0140-6736(93)91213-6
http://dx.doi.org/10.1046/j.1365-2249.1997.d01-948.x

82

Unlii et al. Antiphospholipid antibodies in lupus

42.

43.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Epstein FH, Ross R. Atherosclerosis—an inflam-
matory disease. N Engl J Med 1999; 340: 115-26.
[CrossRef]

Alves JD, Kumar S, Isenberg D. Cross-reactivity
between anti-cardiolipin, anti-high-density lipo-
protein and anti-apolipoprotein A-l1gG antibod-
ies in patients with systemic lupus erythemato-
sus and primary antiphospholipid syndrome.
Rheumatology 2003; 42: 893-9. [CrossRef]
Ames PR, Margarita A, Sokoll KB, Weston M, Bran-
caccio V. Premature atherosclerosis in primary
antiphospholipid syndrome: preliminary data.
Ann Rheum Dis 2005; 64: 315-7. [CrossRef]
Ahmad Y, Shelmerdine J, Bodill H, Lunt M, Pattrick
M, Teh L, et al. Subclinical atherosclerosis in system-
ic lupus erythematosus (SLE): the relative contribu-
tion of classic risk factors and the lupus phenotype.
Rheumatology 2007; 46: 983-8. [CrossRef]
Svenungsson E, Jensen-Urstad K, Heimbdrger M,
Silveira A, Hamsten A, de Faire U, et al. Risk factors for
cardiovascular disease in systemic lupus erythema-
tosus. Circulation 2001; 104: 1887-93. [CrossRef]
Belizna CC, Richard V, Primard E, Kerleau JM, Cail-
leux N, Louvel JP, et al. Early atheroma in primary
and secondary antiphospholipid syndrome: an
intrinsic finding. Semin Arthritis Rheum 2008; 37:
373-80. [CrossRef]

Sacre K, Escoubet B, Pasquet B, Chauveheid MP,
Zennaro MC, Tubach F, et al. Increased arterial
stiffness in systemic lupus erythematosus (SLE)
patients at low risk for cardiovascular disease: a
cross-sectional controlled study. PLoS One 2014;
10: €94511. [CrossRef]

Soltész P, Dér H, Kerekes G, Szodoray P, Sziics
G, Danké K, et al. A comparative study of arte-
rial stiffness, flow-mediated vasodilation of the
brachial artery, and the thickness of the carotid
artery intima-media in patients with systemic
autoimmune diseases. Clin Rheumatol 2009; 28:
655-62. [CrossRef]

Love PE, Santoro SA. Antiphospholipid antibodies:
anticardiolipin and the lupus anticoagulant in sys-
temic lupus erythematosus (SLE) and in non-SLE
disorders: prevalence and clinical significance.
Ann Intern Med 1990; 112: 682-98. [CrossRef]
Wahl DG, Guillemin F, de Maistre E, Perret C,
Lecompte T, Thibaut G. Risk for venous throm-
bosis related to antiphospholipid antibodies in
systemic lupus erythematosus--a meta-analysis.
Lupus 1997; 6: 467-73. [CrossRef]

Clowse ME, Jamison M, Myers E, James AH. A na-
tional study of the complications of lupus in preg-
nancy. Am J Obstet Gynecol 2008; 199: 127 e1-6.
Lateef A, Petri M. Managing lupus patients
during pregnancy. Best Pract Res Clin Rheumatol
2013; 27: 435-47. [CrossRef]

Al Arfaj A, Khalil N. Pregnancy outcome in 396
pregnancies in patients with SLE in Saudi Arabia.
Lupus 2010; 19: 1665-73. [CrossRef]

Mecacci F, Bianchi B, Pieralli A, Mangani B, Moretti
A, Cioni R, et al. Pregnancy outcome in systemic
lupus erythematosus complicated by anti-phos-
pholipid antibodies. Rheumatology 2009; 48:
246-9. [CrossRef]

Smyth A, Oliveira GH, Lahr BD, Bailey KR, Norby
SM, Garovic VD. A systematic review and me-
ta-analysis of pregnancy outcomes in patients
with systemic lupus erythematosus and lupus
nephritis. Clin J Am Soc Nephrol 2010; 5: 2060-8.
[CrossRef]

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Park EJ, Jung H, Hwang J, Kim H, Lee J, Ahn JK, et
al. Pregnancy outcomes in patients with system-
ic lupus erythematosus: a retrospective review
of 62 pregnancies at a single tertiary center in
South Korea. Int J Rheum Dis 2014; 17: 837-97.
[CrossRef]

Jakobsen |, Helmig R, Stengaard-Pedersen K.
Maternal and foetal outcomes in pregnant sys-
temic lupus erythematosus patients: an incident
cohortfrom a stable referral population followed
during 1990-2010. Scand J Rheumatol 2015: 1-8.
[CrossRef]

Borella E, Lojacono A, Gatto M, Andreoli L, Tagliet-
ti M, laccarino L, et al. Predictors of maternal and
fetal complications in SLE patients: a prospective
study. Immunol Res 2014; 60: 170-6. [CrossRef]
Buyon JP, Kim MY, Guerra MM, Laskin CA, Petri M,
Lockshin MD, et al. Predictors of Pregnancy Out-
comes in Patients with Lupus: A Cohort Study.
Ann Intern Med 2015; 163: 153-63. [CrossRef]
Cortés-Hernandez J, Ordi-Ros J, Paredes F, Casel-
las M, Castillo F, Vilardell-Tarres M. Clinical predic-
tors of fetal and maternal outcome in systemic
lupus erythematosus: a prospective study of 103
pregnancies. Rheumatology 2002; 41: 643-50.
[CrossRef]

Wallace D, Hahn BH. Dubois' Lupus Erythemato-
sus and Related Syndromes: Expert Consult-On-
line. Elsevier Health Sciences; 2012.

Barbut D, Borer JS, Gharavi A, Wallerson D, De-
vereux RB, Supino P, et al. Prevalence of anti-
cardiolipin antibody in isolated mitral or aortic
regurgitation, or both, and possible relation to
cerebral ischemic events. Am J Cardiol 1992; 70:
901-5. [CrossRef]

Cervera R, Khamashta MA, Font J, Reyes PA, Vi-
anna JL, Lépez-Soto A, et al. High prevalence of
significant heart valve lesions in patients with
the’primary’antiphospholipid syndrome. Lupus
1991; 1: 43-7. [CrossRef]

Galve E, Ordi J, Barquinero J, Evangelista A, Vilar-
dell M, Soler-Soler J. Valvular heart disease in the
primary antiphospholipid syndrome. Ann Intern
Med 1992; 116: 293-8. [CrossRef]

Gleason CB, Stoddard MF, Wagner SG, Longaker
RA, Pierangeli S, Harris EN. A comparison of cardi-
ac valvular involvement in the primary antiphos-
pholipid syndrome versus anticardiolipin-nega-
tive systemic lupus erythematosus. Am Heart J
1993; 125: 1123-9. [CrossRef]

Ziporen L, Goldberg |, Arad M, Hojnik M, Ordi-Ros
J, Afek A, et al. Libman-Sacks endocarditis in the
antiphospholipid syndrome: immunopatholog-
ic findings in deformed heart valves. Lupus 1996;
5:196-205. [CrossRef]

Blank M, Shani A, Goldberg I, Kopolovic J,
Amigo M, Magrini L, et al. Libman-Sacks endo-
carditis associated with antiphospholipid syn-
drome and infection. Thromb Res 2004; 114:
589-92. [CrossRef]

Fluture A, Chaudhari S, Frishman WH. Valvular
heart disease and systemic lupus erythemato-
sus: therapeutic implications. Heart Dis 2003; 5:
349-53. [CrossRef]

Tenedios F, Erkan D, Lockshin M. Cardiac involve-
ment in the antiphospholipid syndrome. Lupus
2005; 14:691-6. [CrossRef]

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

Eur J Rheumatol 2016; 3: 75-84

Zuily S, Regnault V, Selton-Suty C, Eschwege V,
Bruntz JF, Bode-Dotto E, et al. Increased risk for
heart valve disease associated with antiphos-
pholipid antibodies in patients with systemic
lupus erythematosus: meta-analysis of echocar-
diographic studies. Circulation 2011; 124: 215-24.
[CrossRef]

Nesher G, llany J, Rosenmann D, Abraham AS.
Valvular dysfunction in antiphospholipid syn-
drome: prevalence, clinical features, and treat-
ment. Semin Arthritis Rheum 1997; 27: 27-35.
[CrossRef]

Simonneau G, Gatzoulis MA, Adatia |, Celermajer
D, Denton C, Ghofrani A, et al. Updated clinical
classification of pulmonary hypertension. J Am
Coll Cardiol 2013; 62: D34-41. [CrossRef]

Zuily S, Wahl D. Pulmonary hypertension in an-
tiphospholipid syndrome. Curr Rheumatol Rep
2015; 17:478. [CrossRef]

Badesch DB, Abman SH, Ahearn GS, Barst RJ, Mc-
Crory DC, Simonneau G, et al. Medical therapy
for pulmonary arterial hypertension: Accp evi-
dence-based clinical practice guidelines. Chest
2004; 126: 355-62S. [CrossRef]

Mittoo S, Fell CD. Pulmonary Manifestations of
Systemic Lupus Erythematosus. Semin Respir
Crit Care Med 2014; 35: 249-54. [CrossRef]

Zuily S, Domingues V, Wahl D. Increased risk
for pulmonary hypertension associated with
antiphospholipid antibodies in patients with
systemic lupus erythematosus: a meta-analysis
of echocardiographic studies[abstract]. J Throm
Haemost 2015; 13: 166-7.

Frances C, Papo T, Wechsler B, Laporte J-L, Bi-
ousse V, Piette J-C. Sneddon syndrome with or
without antiphospholipid antibodies: a com-
parative study in 46 patients. Medicine 1999; 78:
209-19. [CrossRef]

Kraemer M, Linden D, Berlit P. The spectrum of
differential diagnosis in neurological patients
with livedo reticularis and livedo racemosa. J
Neurol 2005; 252: 1155-66. [CrossRef]

Lubach D, Schwabe C, Weissenborn K, Hartung
K, Creutzig A, Drenk F. Livedo racemosa gener-
alisata: an evaluation of thirty-four cases. J Am
Acad Dermatol 1990; 22: 633-9. [CrossRef]
Uthman IW, Khamashta MA. Livedo racemosa:
a striking dermatological sign for the antiphos-
pholipid syndrome. J Rheumatol 2006; 33: 2379.
Yasue T. Livedoid vasculitis and central nervous
system involvement in systemic lupus erythema-
tosus. Arch Dermatol 1986; 122: 66-70. [CrossRef]
DeFlippis E, Wahl D, Zuily S. Increased Risk of
Livedo Reticularis Associated with Antiphos-
pholipid Antibodies in Patients with Systemic
Lupus Erythematosus: A Systematic Review and
Meta-Analysis [abstract]. Arthritis Rheum 2015;
67 (suppl 10), Abstract Number 2182.

Love PE, Santoro SA. Antiphospholipid antibod-
ies: anticardiolipin and the lupus anticoagulant
in systemic lupus erythematosus (SLE) and in
non-SLE disorders. Prevalence and clinical sig-
nificance. Ann Intern Med 1990; 112: 682-98.
[CrossRef]

Chock YP, Wahl D, Zuily S. Increased Risk of
Thrombocytopenia Associated with Antiphos-
pholipid Antibodies in Patients with Systemic
Lupus Erythematosus: A Systematic Review and
Meta-Analysis [abstract]. Arthritis Rheum 2015;
67 (suppl 10), Abstract Number: 2192.


http://dx.doi.org/10.1056/NEJM199901143400207
http://dx.doi.org/10.1093/rheumatology/keg248
http://dx.doi.org/10.1136/ard.2004.023952
http://dx.doi.org/10.1093/rheumatology/kem002
http://dx.doi.org/10.1161/hc4101.097518
http://dx.doi.org/10.1016/j.semarthrit.2007.08.002
http://dx.doi.org/10.1371/journal.pone.0094511
http://dx.doi.org/10.1007/s10067-009-1118-y
http://dx.doi.org/10.7326/0003-4819-112-9-682
http://dx.doi.org/10.1177/096120339700600510
http://dx.doi.org/10.1016/j.berh.2013.07.005
http://dx.doi.org/10.1177/0961203310378669
http://dx.doi.org/10.1093/rheumatology/ken458
http://dx.doi.org/10.2215/CJN.00240110
http://dx.doi.org/10.1111/1756-185X.12435
http://dx.doi.org/10.3109/03009742.2015.1013982
http://dx.doi.org/10.1007/s12026-014-8572-6
http://dx.doi.org/10.7326/M14-2235
http://dx.doi.org/10.1093/rheumatology/41.6.643
http://dx.doi.org/10.1016/0002-9149(92)90735-H
http://dx.doi.org/10.1177/096120339100100108
http://dx.doi.org/10.7326/0003-4819-116-4-293
http://dx.doi.org/10.1016/0002-8703(93)90124-R
http://dx.doi.org/10.1177/096120339600500306
http://dx.doi.org/10.1016/j.thromres.2004.06.039
http://dx.doi.org/10.1097/01.hdx.0000089834.97829.5e
http://dx.doi.org/10.1191/0961203305lu2202oa
http://dx.doi.org/10.1161/CIRCULATIONAHA.111.028522
http://dx.doi.org/10.1016/S0049-0172(97)80034-0
http://dx.doi.org/10.1016/j.jacc.2013.10.029
http://dx.doi.org/10.1007/s11926-014-0478-8
http://dx.doi.org/10.1378/chest.126.1_suppl.35S
http://dx.doi.org/10.1055/s-0034-1371537
http://dx.doi.org/10.1097/00005792-199907000-00001
http://dx.doi.org/10.1007/s00415-005-0967-9
http://dx.doi.org/10.1016/0190-9622(90)70087-X
http://dx.doi.org/10.1001/archderm.122.1.66
http://dx.doi.org/10.7326/0003-4819-112-9-682

Eur J Rheumatol 2016; 3: 75-84

86.

87.

88.

89.

90.

o1

92.

93.

94.

95.

96.

97.

98.

Budman DR, Steinberg AD. Hematologic aspects
of systemic lupus erythematosus: current con-
cepts. Ann Intern Med 1977; 86: 220-9. [Cross-
Ref]

Voulgarelis M, Kokori SI, loannidis JP, Tzioufas AG,
Kyriaki D, Moutsopoulos HM. Anaemia in system-
ic lupus erythematosus: aetiological profile and
the role of erythropoietin. Ann Rheum Dis 2000;
59:217-22. [CrossRef]

Dedk M, Bocskai M, Burcsar S, Danyi O, Fekete Z,
Kovécs L. Non-thromboembolic risk in system-
ic lupus erythematosus associated with anti-
phospholipid syndrome. Lupus 2014; 23: 913-8.
[CrossRef]

Shimmyozu K, Okadome T, Maruyama Y, Kadoku-
ra N, Maruyama |, Osame M, et al. Clinical charac-
teristics of anti-phospholipid antibodies. Rinsho
Ketsueki 1990; 31: 633-8.

Zea MA, Rodriguez GA, Irigoyen OM, Vazquez
DM, Pardo VA, Mampaso F, et al. Antiphospholip-
id antibodies in systemic lupus erythematosus:
incidence, significance and relation to lupus ne-
phritis. Med Clin (Barc) 1989; 92: 724-8.

Unlu O, Wah! D, Zuily S. Increased Risk of Hemo-
lytic Anemia Associated with Antiphospholip-
id Antibodies in Patients with Systemic Lupus
Erythematosus: A Systematic Review and Me-
ta-Analysis [abstract]. Arthritis Rheum 2015; 67
(suppl 10), Abstract Number: 2193.

Erre GL, Bosincu L, Faedda R, Fenu P Masala A,
Sanna M, et al. Antiphospholipid syndrome ne-
phropathy (APSN) in patients with lupus nephritis:
a retrospective clinical and renal pathology study.
Rheumatol Int 2014; 34: 535-41. [CrossRef]

Song S, Iwahashi M, Tomosugi N, Uno K, Yama-
na J, Yamana S, et al. Comparative evaluation
of the effects of treatment with tocilizumab
and TNF-a inhibitors on serum hepcidin, ane-
mia response and disease activity in rheuma-
toid arthritis patients. Arthritis Res Ther 2013;
15:R141. [CrossRef]

Tektonidou MG, Sotsiou F, Nakopoulou L, Via-
choyiannopoulos PG, Moutsopoulos HM. An-
tiphospholipid syndrome nephropathy in pa-
tients with systemic lupus erythematosus and
antiphospholipid antibodies: Prevalence, clinical
associations, and long-term outcome. Arthritis
Rheum 2004; 50: 2569-79. [CrossRef]
Gerhardsson J, Sundelin B, Zickert A, Padyukov
L, Svenungsson E, Gunnarsson I. Histological an-
tiphospholipid associated nephropathy versus
lupus nephritis in patients with systemic lupus
erythematosus-an observational cross-sectional
study with longitudinal follow up. Arthritis Res
ther 2015; 17: 109. [CrossRef]

Domingues V, Wahl D, Zuily S. Increased Risk
of Acute and Chronic Renal Lesions Associ-
ated with Antiphospholipid Antibodies in
Patients with Systemic Lupus Erythematosus:
A Systematic Review and Meta-Analysis [ab-
stract]. Arthritis Rheum 2015; 67 (suppl 10),
Abstract Number 2191.

Ainiala H, Loukkola J, Peltola J, Korpela M, Hi-
etaharju A. The prevalence of neuropsychiatric
syndromes in systemic lupus erythematosus.
Neurology 2001; 57: 496-500. [CrossRef]

Hanly J, Fisk J, Sherwood G, Jones E, Jones J, East-
wood B. Cognitive impairment in patients with
systemic lupus erythematosus. J Rheumatol
1992; 19: 562-7.

9.

100.

101.

102.

103.

104.

105.

106.

107.

109.

111,

112,

Murray SG, Yazdany J, Kaiser R, Criswell LA, Trupin
L, Yelin EH, et al. Cardiovascular disease and cogni-
tive dysfunction in systemic lupus erythematosus.
Arthritis Care Res 2012; 64: 1328-33. [CrossRef]
Coin M, Vilar-Lopez R, Peralta-Ramirez |, Hidal-
go-Ruzzante N, Pérez-Garcia M. The role of an-
tiphospholipid autoantibodies in the cognitive
deficits of patients with systemic lupus erythe-
matosus. Lupus 2015: 24: 875-9. [CrossRef]
Tomietto P, Annese V, D'agostini S, Venturini P, La
Torre G, De Vita S, et al. General and specific fac-
tors associated with severity of cognitive impair-
ment in systemic lupus erythematosus. Arthritis
Care Res 2007; 57: 1461-72. [CrossRef]

Cervera R, Piette JC, Font J, Khamashta MA,
Shoenfeld Y, Camps MT, et al. Antiphospholipid
syndrome: clinical and immunologic manifes-
tations and patterns of disease expression in a
cohort of 1,000 patients. Arthritis Rheum 2002;
46:1019-27. [CrossRef]

Erkan D, Cervera R, Asherson RA. Catastrophic
antiphospholipid syndrome: where do we stand?
Arthritis Rheurmn 2003; 48: 3320-7. [CrossRef]
Asherson RA, Cervera R, de Groot PG, Erkan D,
Boffa MC, Piette JC, et al. Catastrophic antiphos-
pholipid syndrome: international  consensus
statement on classification criteria and treatment
guidelines. Lupus 2003; 12: 530-4. [CrossRef]
Bayraktar UD, Erkan D, Bucciarelli S, Espinosa G,
Asherson R.The clinical spectrum of catastrophic
antiphospholipid syndrome in the absence and
presence of lupus. J Rheumatol 2007; 34: 346-52.
Tarr T, Lakos G, Bhattoa H, Shoenfeld Y, Szegedi
G, Kiss E. Analysis of risk factors for the develop-
ment of thrombotic complications in antiphos-
pholipid antibody positive lupus patients. Lupus
2007; 16: 39-45 [CrossRef]

Tektonidou MG, Laskari K, Panagiotakos DB,
Moutsopoulos HM. Risk factors for thrombosis
and primary thrombosis prevention in patients
with systemic lupus erythematosus with or with-
out antiphospholipid antibodies. Arthritis Care
Res 2009; 61: 29-36. [CrossRef]

. Hereng T, Lambert M, Hachulla £, Samor M, Dubuc-

quoi S, Caron G, et al. Influence of aspirin on the
clinical outcomes of 103 anti-phospholipid antibod-
ies-positive patients. Lupus 2008; 17: 11-5. [CrossRef]
Erkan D, Yazici Y, Peterson M, Sammaritano L,
Lockshin M. A cross-sectional study of clinical
thrombotic risk factors and preventive treat-
ments in antiphospholipid syndrome. Rheuma-
tology (Oxford) 2002; 41: 924-9. [CrossRef]

. Wahl DG, Bounameaux H, de Moerloose P, Sarasin

FP. Prophylactic antithrombotic therapy for pa-
tients with systemic lupus erythematosus with or
without antiphospholipid antibodies: do the ben-
efits outweigh the risks? A decision analysis. Arch
Intern Med 2000; 160: 2042-8. [CrossRef]

Erkan D, Harrison MJ, Levy R, Peterson M, Pe-
tri M, Sammaritano L, et al. Aspirin for primary
thrombosis prevention in the antiphospholipid
syndrome: A randomized, double-blind, place-
bo-controlled trial in asymptomatic antiphos-
pholipid antibody-positive individuals. Arthritis
Rheum 2007; 56: 2382-91. [CrossRef]

Ginsburg KS, Liang MH, Newcomer L, Goldhaber
SZ, Schur PH, Hennekens CH, et al. Anticardiolip-
in antibodies and the risk for ischemic stroke and
venous thrombosis. Ann Intern Med 1992; 117:
997-1002. [CrossRef]

Unlii et al. Antiphospholipid antibodies in lupus

113.

114.

115.

116.

17.

118.

119.

120.

121.

122.

123.

124.

Ruffatti A, Del Ross T, Ciprian M, Nuzzo M, Ram-
pudda M, Bertero M, et al. Risk factors for a first
thrombotic event in antiphospholipid antibody
carriers. A multicentre, retrospective follow-up
study. Ann Rheum Dis 2009; 68: 397-9. [CrossRef]
Arnaud L, Mathian A, Devilliers H, Ruffatti A, Tek-
tonidou M, Forastiero R, et al. Patient-level analy-
sis of five international cohorts further confirms
the efficacy of aspirin for the primary prevention
of thrombosis in patients with antiphospholipid
antibodies. Autoimmun Rev 2015; 14: 192-200.
[CrossRef]

Arnaud L, Mathian A, Ruffatti A, Erkan D, Tek-
tonidou M, Cervera R, et al. Efficacy of aspirin for
the primary prevention of thrombosis in patients
with antiphospholipid antibodies: an interna-
tional and collaborative meta-analysis. Autoim-
mun Rev 2014; 13: 281-91. [CrossRef]

Bertero M. Primary prevention in antiphospho-
lipid antibody carriers. Lupus 2012; 21: 751-4.
[CrossRef]

Bertsias G, loannidis J, Boletis J, Bombardieri S,
Cervera R, Dostal C, et al. EULAR recommenda-
tions for the management of Systemic Lupus
Erytematosus (SLE) Report of a Task Force of the
European Standing Committee for International
Clinical Studies Including Therapeutics (ESCISIT).
Ann Rheum Dis 2007.

Bertsias GK, Tektonidou M, Amoura Z, Aringer M,
Bajema |, Berden JH, et al. Joint European League
Against Rheumatism and European Renal Asso-
ciation-European Dialysis and Transplant Associ-
ation (EULAR/ERA-EDTA) recommendations for
the management of adult and paediatric lupus
nephritis. Ann Rheum Dis 2012; 71: 1771-82.
[CrossRef]

Arnaud L, Mathian A, Adoue D, Bader-Meunier B,
Baudouin'V, Belizna C, et al. Screening and man-
agement of cardiovascular risk factors in system-
ic lupus erythematosus: Recommendations for
clinical practice based on the literature and ex-
pert opinion. Rev Med Interne 2015; 36: 372-80.
[CrossRef]

Van Vollenhoven RF, Mosca M, Bertsias G, Isen-
berg D, Kuhn A, Lerstram K, et al. Treat-to-target
in systemic lupus erythematosus: recommen-
dations from an international task force. Ann
Rheum Dis 2014; 73: 958-67. [CrossRef]
Barbhaiya M, Erkan D. Primary thrombosis pro-
phylaxis in antiphospholipid antibody-positive
patients: where do we stand? Curr Rheumatol
Rep 2011; 13: 59-69. [CrossRef]

Pearson TA, Blair SN, Daniels SR, Eckel RH, Fair JM,
Fortmann SP, et al. AHA guidelines for primary
prevention of cardiovascular disease and stroke:
2002 update consensus panel guide to compre-
hensive risk reduction for adult patients without
coronary or other atherosclerotic vascular dis-
eases. Circulation 2002; 106: 388-91.[CrossRef]
Bujold E, Roberge S, Lacasse Y, Bureau M, Audib-
ert F, Marcoux S, et al. Prevention of preeclampsia
and intrauterine growth restriction with aspirin
started in early pregnancy: a meta-analysis. Ob-
stet Gynecol 2010; 116: 402-14. [CrossRef]
Roberge S, Giguere Y, Villa P, Nicolaides K, Vainio
M, Forest JC, et al. Early administration of low-
dose aspirin for the prevention of severe and
mild preeclampsia: a systematic review and
meta-analysis. Am J Perinatol 2012; 29: 551-6.
[CrossRef]

83


http://dx.doi.org/10.7326/0003-4819-86-2-220
http://dx.doi.org/10.7326/0003-4819-86-2-220
http://dx.doi.org/10.1136/ard.59.3.217
http://dx.doi.org/10.1177/0961203314531839
http://dx.doi.org/10.1007/s00296-013-2900-3
http://dx.doi.org/10.1186/ar4323
http://dx.doi.org/10.1002/art.20433
http://dx.doi.org/10.1186/s13075-015-0614-5
http://dx.doi.org/10.1212/WNL.57.3.496
http://dx.doi.org/10.1002/acr.21691
http://dx.doi.org/10.1177/0961203315572717
http://dx.doi.org/10.1002/art.23098
http://dx.doi.org/10.1002/art.10187
http://dx.doi.org/10.1002/art.11359
http://dx.doi.org/10.1191/0961203303lu394oa
http://dx.doi.org/10.1177/0961203306074767
http://dx.doi.org/10.1002/art.24232
http://dx.doi.org/10.1177/0961203307084724
http://dx.doi.org/10.1093/rheumatology/41.8.924
http://dx.doi.org/10.1001/archinte.160.13.2042
http://dx.doi.org/10.1002/art.22663
http://dx.doi.org/10.7326/0003-4819-117-12-997
http://dx.doi.org/10.1136/ard.2008.096669
http://dx.doi.org/10.1016/j.autrev.2014.10.019
http://dx.doi.org/10.1016/j.autrev.2013.10.014
http://dx.doi.org/10.1177/0961203312445229
http://dx.doi.org/10.1136/annrheumdis-2012-201940
http://dx.doi.org/10.1016/j.revmed.2014.10.009
http://dx.doi.org/10.1136/annrheumdis-2013-205139
http://dx.doi.org/10.1007/s11926-010-0149-3
http://dx.doi.org/10.1161/01.CIR.0000020190.45892.75
http://dx.doi.org/10.1097/AOG.0b013e3181e9322a
http://dx.doi.org/10.1097/01.ogx.0000425641.72994.b5

84

Unlii et al. Antiphospholipid antibodies in lupus

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

Schramm AM, Clowse ME. Aspirin for Prevention
of Preeclampsia in Lupus Pregnancy. Autoim-
mune Dis 2014; 2014: 920467.

de Jesus GR, Mendoza-Pinto C, de Jesus NR, dos
Santos FC, Klumb EM, Carrasco MG, et al. Under-
standing and Managing Pregnancy in Patients
with Lupus. Autoimmune dis 2015; 2015.
Eknoyan G, Eckardt K, Kasiske B. KDIGO Clinical
Practice Guideline for Glomerulonephritis. Kid-
ney Int 2012; 2: 143-53.

Van Tellingen A, Voskuyl A, Vervioet M, Bijl M, de
Sévaux R, Berger S, et al. Dutch guidelines for
diagnosis and therapy of proliferative lupus ne-
phritis. Neth J Med 2012; 70: 199-207.

Lockshin MD, Kim M, Laskin CA, Guerra M, Branch
D, Merrill J, et al. Prediction of adverse pregnancy
outcome by the presence of lupus anticoagu-
lant, but not anticardiolipin antibody, in patients
with  antiphospholipid antibodies.  Arthritis
Rheum 2012; 64: 2311-8. [CrossRef]

Amengual O, Fujita D, Ota E, Carmona L, Oku K,
Sugiura-Ogasawara M, et al. Primary prophylaxis
to prevent obstetric complications in asymp-
tomatic women with antiphospholipid antibod-
ies: a systematic review. Lupus 2015; 24: 1135-42.
[CrossRef]

Moyssakis |, Tektonidou MG, Vasilliou VA, Samarkos
M, Votteas V, Moutsopoulos HM. Libman-Sacks
Endocarditis in Systemic Lupus Erythematosus:
Prevalence, Associations, and Evolution. Am J
Med 2007; 120: 636-42. [CrossRef]

Perez-Villa F, Font J, Azqueta M, Espinosa G, Pare
C, Cervera R, et al. Severe valvular regurgitation
and antiphospholipid antibodies in systemic
lupus erythematosus: A prospective, long-term,
followup study. Arthritis Rheum 2005; 53: 460-7.
[CrossRef]

Agirbasli MA, Hansen DE, Byrd lii B. Resolution of
vegetations with anticoagulation after myocar-
dial infarction in primary antiphospholipid syn-
drome. J Am Soc Echocardiogr 1997; 10: 877-80.
[CrossRef]

Skyrme-Jones RAP, Wardrop CAJ, Wiles CM, Fra-
ser AG. Transesophageal echocardiographic
demonstration of resolution of mitral vegeta-
tions after warfarin in a patient with the primary
antiphospholipid syndrome. J Am Soc Echocar-
diogr 1995; 8: 251-6. [CrossRef]

Roldan CA, Shively BK, Crawford MH. An Echo-
cardiographic Study of Valvular Heart Disease
Associated with Systemic Lupus Erythematosus.
N Engl J Med 1996; 335: 1424-30. [CrossRef]
Zavaleta NE, Montes RM, Soto ME, Vanzzini NA,
Amigo MC. Primary antiphospholipid syndrome:
a 5-year transesophageal echocardiographic fol-
lowup study. J Rheumatol 2004; 31: 2402-7.
Lockshin M, Tenedios F, Petri M, McCarty G, Foras-
tiero R, Krilis S, et al. Cardiac disease in the anti-
phospholipid syndrome: recommendations for
treatment. Committee consensus report. Lupus
2003; 12: 518-23. [CrossRef]

138.

139.

140.

141.

142.

143.

145.

146.

147.

148.

149.

Fuster V, Steele P Edwards W, Gersh B, McGoon
M, Frye R. Primary pulmonary hypertension: nat-
ural history and the importance of thrombosis.
Circulation 1984; 70: 580-7. [CrossRef]

Miniati M, Fiorillo C, Becatti M, Monti S, Bottai M,
Marini C, et al. Fibrin resistance to lysis in patients
with pulmonary hypertension other than throm-
boembolic. Am J Respir Crit Care Med 2010; 181:
992-6. [CrossRef]

Morris TA, Marsh JJ, Chiles PG, Magana MM, Liang
N-C, Soler X, et al. High prevalence of dysfibrin-
ogenemia among patients with chronic throm-
boembolic pulmonary hypertension. Blood
2009; 114: 1929-36. [CrossRef]

Galie N, Corris PA, Frost A, Girgis RE, Granton J,
Jing ZC, et al. Updated treatment algorithm of
pulmonary arterial hypertension. J Am Coll Car-
diol 2013; 62. [CrossRef]

Galie N, Hoeper MM, Humbert M, Torbicki A,
Vachiery J-L, Barbera JA, et al. Guidelines for
the diagnosis and treatment of pulmonary
hypertension: the Task Force for the Diagnosis
andTreatment of Pulmonary Hypertension of
the European Society of Cardiology (ESC) and
the European Respiratory Society (ERS), en-
dorsed by the International Society of Heart and
Lung Transplantation (ISHLT). Eur Heart J 2009;
30: 2493-537. [CrossRef]

Olsson KM, Delcroix M, Ghofrani HA, Tiede H,
Huscher D, Speich R, et al. Anticoagulation and
survival in pulmonary arterial hypertension
results from the comparative, prospective reg-
istry of newly initiated therapies for pulmonary
hypertension (COMPERA). Circulation 2014; 129:
57-65. [CrossRef]

. Komiya T, Okamura M, Kawakami K, Okazaki M,

Tsukamoto J, Okada S, et al. Two cases of system-
ic lupus erythematosus accompanied by anti-
phospholipid syndrome nephropathy without
immune complex nephritis. Nihon Jinzo Gakkai
Shi 2002; 44: 817-22.

Korkmaz C, Kabukcuoglu S, Isiksoy S, Yalcin A.
Renal involvement in primary antiphospholipid
syndrome and its response to immunosuppres-
sive therapy. Lupus 2003; 12: 760-5. [CrossRef]
Levy Y, George J, Ziporen L, Cledes J, Amital H,
Bar-Dayan Y, et al. Massive proteinuria as a main
manifestation of primary antiphospholipid syn-
drome. Pathobiology 1998; 66: 49-52. [CrossRef]
Kozlovskaia N, Shakhnova E, Kushnir V, Shilov
E. Low-molecular heparins in the treatment of
APS-nephropathy in primary and secondary anti-
phospholipid syndrome. Ter Arkh 2003; 76: 35-40.
Daugas E, Nochy D, Duhaut P, Beaufils H, Caud-
well V, Bariety J, et al. Antiphospholipid syn-
drome nephropathy in systemic lupus erythe-
matosus. J Am Soc Nephrol 2002; 13:42-52.
Nochy D, Daugas E, Droz D, Beaufils H, Grunfeld
JP, Piette JC, et al. The intrarenal vascular lesions
associated with primary antiphospholipid syn-
drome. J Am Soc Nephrol 1999; 10: 507-18.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

Eur J Rheumatol 2016; 3: 75-84

Canaud G, Bienaimé F, Noél LH, Royal V, Alyana-
kian MA, Dautzenberg MD, et al. Severe vascular
lesions and poor functional outcome in kidney
transplant recipients with lupus anticoagulant
antibodies. Am J Transplant 2010; 10: 2051-60.
[CrossRef]

Canaud G, Bienaimé F, Tabarin F, Bataillon G, Seil-
hean D, Noél L-H, et al. Inhibition of the mTORC
pathway in the antiphospholipid syndrome. N
Engl J Med 2014; 371:303-12. [CrossRef]

Korbet SM. Percutaneous renal biopsy. Semin
Nephrol 2002; 22: 254-67. [CrossRef]

Stratta P, Canavese C, Marengo M, Mesiano P, Bes-
so L, Quaglia M, et al. Risk management of renal
biopsy: 1387 cases over 30 years in a single centre.
Eur J Clin Invest 2007; 37: 954-63. [CrossRef]
Jordan N, Chaib A, Sangle S, Tungekar F, Sabhar-
wal T, Abbs |, et al. Association of Thrombotic
Microangiopathy and Intimal Hyperplasia With
Bleeding Post-Renal Biopsy in Antiphospholip-
id Antibody-Positive Patients. Arthritis Care Res
2014; 66: 725-31. [CrossRef]

Taraborelli LL, Lazzaroni MG, Martinazzi N, Zhang
W, Salmon J, Franceschini F, et al. Antiphospho-
lipid Antibodies And The Risk Of Damage Accru-
alIn Systemic Lupus Erythematosus. Ann Rheum
Dis 2015; 74 (Suppl2): 574. [CrossRef]

Erkan D, Criscione-Schreiber LG, Dallera M,
Dvorkina O, Griffin R, Marder G, et al. Is There an
Association Between Persistently High Positive
Antiphospholipid Antibody Profile and Organ
Damage Accrual in Lupus Patients? Arthritis
Rheum 2014; 66: 1-2.

Devilliers H, Amoura Z, Besancenot JF, Bonnotte
B, Pasquali JL, Wahl D, et al. LupusQol-FR is valid
to assess quality of life in patients with systemic
lupus erythematosus. Rheumatology 2012; 51:
1906-15. [CrossRef]

Rat AC, Pouchot J, Fautrel B, Boumier P, Goupille
P, Guillemin F. Factors associated with fatigue in
early arthritis: Results from a multicenter national
French cohort study. Arthritis Care Res 2012; 64
1061-9.

Khanna S, Pal H, Pandey R, Handa R. The relation-
ship between disease activity and quality of life
in systemic lupus erythematosus. Rheumatology
2004; 43: 1536-40. [CrossRef]

Zuily S, Rat A, Regnault V, Kaminsky P, Mismetti P,
Ninet J, et al. Impairment of quality of life in pa-
tients with antiphospholipid syndrome. Lupus
2015; 24:1161-8. [CrossRef]

Georgopoulou S, Efraimidou S, MacLennan SJ,
lbrahim F, Cox T. Antiphospholipid (Hughes) syn-
drome: description of population and health-re-
lated quality of life (HRQoL) using the SF-36. Lu-
pus 2015; 24: 174-9. [CrossRef]

Balitsky AK, Peeva V, Su J, Aghdassi E, Yeo E, GI-
adman DD, et al. Thrombovascular events affect
quality of life in patients with systemic lupus
erythematosus. J Rheumatol 2011; 38: 1017-9.
[CrossRef]


http://dx.doi.org/10.1002/art.34402
http://dx.doi.org/10.1177/0961203315578765
http://dx.doi.org/10.1016/j.amjmed.2007.01.024
http://dx.doi.org/10.1002/art.21162
http://dx.doi.org/10.1016/S0894-7317(97)70050-6
http://dx.doi.org/10.1016/S0894-7317(05)80034-3
http://dx.doi.org/10.1056/NEJM199611073351903
http://dx.doi.org/10.1191/0961203303lu391oa
http://dx.doi.org/10.1161/01.CIR.70.4.580
http://dx.doi.org/10.1164/rccm.200907-1135OC
http://dx.doi.org/10.1182/blood-2009-03-208264
http://dx.doi.org/10.1016/j.jacc.2013.10.031
http://dx.doi.org/10.1093/eurheartj/ehp297
http://dx.doi.org/10.1161/CIRCULATIONAHA.113.004526
http://dx.doi.org/10.1191/0961203303lu461oa
http://dx.doi.org/10.1159/000027995
http://dx.doi.org/10.1111/j.1600-6143.2010.03233.x
http://dx.doi.org/10.1056/NEJMoa1312890
http://dx.doi.org/10.1053/snep.2002.31713
http://dx.doi.org/10.1111/j.1365-2362.2007.01885.x
http://dx.doi.org/10.1002/acr.22200
http://dx.doi.org/10.1136/annrheumdis-2015-eular.2034
http://dx.doi.org/10.1093/rheumatology/kes165
http://dx.doi.org/10.1093/rheumatology/keh376
http://dx.doi.org/10.1177/0961203315580871
http://dx.doi.org/10.1177/0961203314551809
http://dx.doi.org/10.3899/jrheum.101054

