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Abstract Antiphospholipid syndrome (APS) is characterized by recurrent venous or arterial thromboses, fetal
losses and thrombocytopenia in the presence of antiphospholipid antibodies, namely lupus anticoagulant, anticardiolipin antibodies or antibodies directed to various proteins, mainly β2 glycoprotein I, or all three. There is consensus in treating patients with APS and first venous
thrombosis with oral anticoagulation to a target international normalized ratio (INR) of 2.0–3.0. A recent systematic review recommended a target INR of >3.0 in
those patients with APS and arterial thrombosis. The
approach in women with obstetric manifestations of APS
is based on the use of aspirin plus heparin. The best treatment for patients with the catastrophic variant of the APS
is a combination of anticoagulation, corticosteroids, and
plasma exchange or intravenous immunoglobulins.
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Introduction
The antiphospholipid syndrome (APS) is characterized
by recurrent venous or arterial thromboses, fetal losses
and thrombocytopenia in the presence of antiphospholipid antibodies (aPL), namely lupus anticoagulant (LA),
anticardiolipin antibodies (aCL) or antibodies directed to
various proteins, mainly β2 glycoprotein I (β2GPI), or all
three [1]. This syndrome was first recognized in patients
with systemic lupus erythematosus (SLE) and later less
frequently in those with other autoimmune disorders, but
it is now well known that its development may also be
independent of any underlying disease, and this form is
termed “primary” APS [2].
Any combination of vascular occlusive events may
occur in the same individual and the time between them
also varies considerably from weeks to months or even
years. Data from the largest series of patients with APS
(the “Euro-phospholipid project” [3]) reveal that deep
vein thrombosis, sometimes accompanied by pulmonary
embolism, is the most frequent manifestation in this syndrome (reported in 38.9% of patients). Cerebrovascular
accidents—either stroke (19.8%) or transient ischaemic
attacks (11.1%)—are the most common arterial thrombotic manifestations. Early fetal loss (35.4% of pregnancies),
late fetal loss (16.9% of pregnancies), and premature birth
(10.6% of live births), and preeclampsia (9.5% of pregnant females) are the most common fetal and obstetric
complications. Thrombocytopenia (platelet count below
100,000/µl) appears in almost 30% of patients.
In 1992, Asherson [4] described the ‘catastrophic’
variant of APS as a condition characterized by multiple
vascular occlusive events, usually affecting small vessels,
presenting over a short period of time, and laboratory
confirmation of the presence of aPL. Catastrophic APS
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represents less than 1% of APS cases [5]. However,
patients with catastrophic APS usually end up in a lifethreatening situation with a mortality rate around 50% in
the largest published series [6].
The purpose of this article is to review the treatment
of thrombotic and obstetric manifestations of APS. In
addition, we summarize the evidence-based information
on the management of catastrophic APS.

Primary prophylaxis of thrombosis in patients with
antiphospholipid antibodies
The therapeutic approach in asymptomatic carriers of
aPL—that is, patients with SLE and aPL, patients with
only obstetric manifestations of APS and healthy carriers
of aPL but without previous thrombotic events—is still
controversial. Present evidence-based knowledge does
not support the widespread use of aspirin in all these
aPL-positive patients. First, the annual thrombosis risk in
asymptomatic aPL-positive patients ranges from 0% to
3.8% [7–11], being equivalent to that of major bleeding
associated with the use of aspirin. Second, the only randomized clinical trial (APLASA study) in which 98
asymptomatic persistently aPL-positive individuals were
randomized to receive a daily dose of 81 mg of aspirin
(48 patients) or placebo (50 patients) showed that these
patients have a low overall annual incidence rate of acute
thrombosis, and develop vascular events when additional
thrombosis risk factors are present [12]. Specifically, the
overall thrombosis incidence rate was 1.33 per 100
patient-years, that is 2.75 per 100 patient-years for
aspirin-treated subjects and 0 per 100 patient-years for
placebo-treated subjects (hazard ratio 1.04, 95% confidence interval [CI] 0.69–1.56). All but one patient with
thrombosis in either study group had concomitant thrombosis risk factors or systemic autoimmune disease at the
time of thrombosis. Therefore, according to the results of
this trial, asymptomatic, persistently aPL-positive individuals seem not to benefit from low-dose aspirin for primary thromboprophylaxis.
However, a more realistic approach with a lower
degree of evidence would be to stratify these individuals
according to some clinical features such as the presence
of traditional congenital or acquired procoagulant risk
factors, the aPL profile (persistently positive aCL and/or
anti-β2GPI antibodies at moderate/high titres and/or
unequivocally LA), and the coexistence of an underlying
autoimmune disease (SLE in particular), to consider primary prophylactic therapy with low-dose aspirin (75–100
mg daily) [13]. In this sense, it is known that SLE represents a prothrombotic condition per se [14]. The disease
itself acts as strong thrombophilic risk factor, primarily
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related to the chronic systemic inflammation and renal
involvement. Furthermore, one study has shown that prophylactic aspirin should be given to all patients with SLE
to prevent both arterial and venous thrombotic manifestations, especially in patients with aPL [15]. In the same
study, the authors suggested that in selected patients with
LA and a low bleeding risk, prophylactic oral anticoagulant therapy may provide higher utility. Therefore, there
is currently consensus for primary thromboprophylaxis
in these patients, mainly with low-dose aspirin.
An alternative to aspirin in SLE patients may be
hydroxychloroquine. There is ample evidence for the protective role of this old drug against the development of both
venous and arterial thrombosis [16, 17]. These results may
also open the door to the use of hydroxychloroquine in
aPL-positive patients without SLE in the future.
Another interesting group of nonthrombotic patients
with aPL is represented by women with obstetric morbidity, so-called obstetric APS. Two retrospective studies
have shown that there is a low incidence of subsequent
thrombosis after delivery in patients with APS treated
with low-dose aspirin compared to untreated patients [18,
19]. These data suggest the beneficial role of aspirin in
this subset of APS patients.
In addition, in all these groups of nonthrombotic aPLpositive subjects, cessation of oestrogen-containing oral
contraceptive use, treatment of vascular risk factors if
present, and the avoidance of smoking are all additional
recommended therapeutic measures. Prophylaxis with
heparin, administered subcutaneously, should certainly
be given to cover high-risk situations, such as surgery.
More recently, an Italian collaborative study group has
confirmed some of these recommendations [20]. They
assessed the risk factors for a first thrombotic event in
aPL-positive carriers and evaluated the efficacy of prophylactic treatments including low-dose aspirin and long-term
warfarin or low-dose aspirin/heparin administered during
high-risk periods (pregnancy/puerperium, immobilization
and surgery). Long-term low-dose aspirin was initiated
arbitrarily for at least one of the following reasons: SLE,
other autoimmune disease, obstetric APS, or LA positivity. Multivariate logistic regression analysis showed that
only hypertension and medium/high titres of IgG aCL
were independent risk factors for a first thrombotic event
in asymptomatic aPL carriers and, more interestingly, primary thromboprophylaxis was found to be protective.

Secondary prophylaxis of thrombosis in patients with
antiphospholipid syndrome
Two metaanalysis have confirmed that the presence of
aPL is related to an increased risk of thrombotic events.
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Specifically, this major risk is present both in patients
with SLE [21] and in patients with primary APS [22].
Furthermore, a systematic review of published articles on
APS has shown that LA is a clear risk factor for thrombosis, irrespective of the site and type of thrombosis, the
presence of SLE and the methods used to detect them
[23]. Moreover, high levels of aCL [8, 24] and concomitant positivity for anti-β2GPI and LA or aCL have been
recognized as increasing the risk of thrombosis in
patients with aPL [11]. In contrast, determining antiprothrombin antibodies does not seem to be helpful for
defining a patient’s risk of thrombosis [25].
The best secondary thromboprophylaxis in patients
with definite APS, that is those who have suffered thrombosis and at least two positive determinations of aPL [1],
is long-term anticoagulation [26]. This point is very
important taking into consideration that some studies
have included patients with only a single positive determination of aPL [27]. In other words, most patients
included in some studies on secondary thromboprophylaxis did not have APS.
In accordance with a recent excellent systematic
review [26], patients with definite APS with a first
venous thrombosis should be treated with prolonged oral
anticoagulation at a target international normalized ratio
(INR) of 2.0–3.0 and those with an arterial event at an
INR of 3.0–4.0. These conclusions are based on an analysis of nine cohort studies [9, 28–35], five subgroup analyses [36–39] and two randomized controlled studies [40,
41]. The main limitation of this review is the low-quality
of some of the included studies (observational, nonrandomized, and retrospective cohorts). However, it is
important to consider that despite the potential risks of
missing information and reporting bias, they offer a more
realistic picture of these patients.
One of the problems of high-intensity anticoagulation
may be the higher risk of secondary bleeding, a point that
the clinician has to consider at the time to decide the best
treatment in these patients. In a study performed in 66
patients with definite APS with previous thrombosis treated with oral anticoagulation to a target INR of 3.5, the risk
of intracranial and fatal bleeding was similar than in groups
of patients treated to lower target ratios [33]. As a whole,
the rate of major bleeding was six cases per 100 patientyears (95% CI 1.6–15.0). The rate of intracranial bleeding
was 1.5 cases per 100 patient-years (95% CI, 0.04–8.4) and
the rate of thrombotic recurrence was 9.1 cases per 100
patient-years (95% CI, 3.3–19.6). Nevertheless, the systematic review found that repeated thromboses were more
frequent and associated with a higher mortality than haemorrhagic complications in patients taking warfarin [26].
One important and novel aspect in the management of
APS is that patients should be stratified and treated
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according to some clinical and immunological characteristics in addition to aPL positivity [1]. These factors are
discussed in the following sections.

Thrombophilic risk factors
It is advisable to categorize APS patients according to the
presence or absence of classic thrombophilic risk factors
such as hypertension, diabetes mellitus, hypercholesterolaemia, or tobacco use, because they may contribute to
modifications in the eventual risk factor profile [9]. Close
control of these factors should be an important clue in the
management of patients with APS and thrombosis.
The two most common genetic causes of thrombophilia are the Leiden mutation of factor V and the
G20210A mutation of prothrombin. The prevalence of
factor V Leiden varies between different populations,
averaging 2% to 10% for the heterozygous form and
1.5% for the homozygous form [42]. Heterozygous factor V Leiden is present in approximately 20% of
patients with a first thromboembolism and is homozygous in 2% of these patients [43]. Factor V Leiden
increases the risk of an initial venous thromboembolism. For the heterozygotic and homozygotic forms
of factor V Leiden, the relative risk (RR) is 3 to 10 and
79, respectively [44]. The prothrombin mutation
G20210A increases the risk of an initial venous thromboembolism (RR 2–5) [45]. Its prevalence in the general population varies between different ethnic groups,
averaging 1% to 5%, but its prevalence in patients with
an initial venous thromboembolism is around 9% [46].
However, the role of inherited thrombophilia in the
thrombotic risk of patients with APS is contradictory. In
general, the prevalence of factor V Leiden and prothrombin gene mutation are similar in patients with
APS and healthy individuals and their presence does not
increase the risk of a thrombotic event [47]. However,
Galli et al. [48] suggested that factor V Leiden is associated with the thrombotic risk in patients with LA.
Regarding prothrombin mutation, its presence has not
been related to increased thrombotic risk in patients
with APS [48].
No studies have sought to determine whether thrombophilic defects are risk factors for recurrent venous
thrombosis during anticoagulant therapy in patients with
APS. Data not yet published from our cohort of patients
shows that patients with inherited thrombophilic defects,
such as factor V Leiden or prothrombin mutation, do not
show an increased risk of recurrent thrombosis under
anticoagulant therapy. Further studies are necessary to
establish the exact role of these genetic thrombophilic
defects in patients with APS.
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Profile of the antiphospholipid antibodies
The latest revised classification criteria recommend classifying these patients into different categories according
to their aPL profile [1]. Patients with LA, IgG aCL at
high titres, or anti- β2GPI antibodies plus LA or aCL
have the highest thrombotic risk [49]. There is no evidence regarding the effectiveness of more intensive therapy in these patients. However, common sense dictates
the need for closer clinical and therapeutic monitoring to
ensure a correct INR in patients with thrombosis and any
of these immunological profiles.

Persistence of antiphospholipid antibody positivity
At present, there is no evidence regarding the usefulness
of repeat aPL testing in patients who meet the criteria for
APS. However, a recent prospective study in patients
with SLE has demonstrated that LA-positive patients
have a greatly increased risk of thrombosis, both at the
arterial and venous level. Interestingly, LA-negative
patients but with persistently positive aCL (defined as
positive in more than two-thirds of the determinations)
have an increased risk of thrombosis at the expense of
arterial events, whereas in LA-negative and transiently
aCL-positive patients (defined as positive on at least two
occasions, but in fewer than two-thirds of the determinations), the risk of thrombosis, both arterial and venous, is
no different from that in aPL-negative SLE patients [50].
Similar results have been obtained by our group in
patients with APS [51]. The adjusted risk for recurrent
thrombosis during follow-up is increased in persistently
positive aPL patients (defined as more than 75% of the
aPL determinations positive during follow-up) compared
with transiently positive aPL patients. The profile of persistently positive aPL related to the appearance of thrombosis during follow-up is a combination of IgG aCL and
LA. The role of high aCL titres (>40 IgG or IgM phospholipid units), which is a laboratory criterion for APS
classification, in the risk for thrombosis recurrence was
not performed in these two studies.

Recurrent thrombotic events despite optimal anticoagulation
In the 5-year follow-up of the “Europhospholipid” cohort
of 1,000 APS patients, recurrent thrombotic events
appeared in 166 of them (16.6%), and the most common
were strokes (2.4%), transient ischaemic attacks (2.3%),
deep-vein thromboses (2.1%), and pulmonary embolism
(2.1%) [52]. The best evidence on which to base any
therapeutic recommendation in this group of patients
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comes from a published systematic review of the literature [26]. Of the 180 recurrent thrombotic events reported, 49 (27%) occurred in patients treated with warfarin.
Within this group, the actual INR at the time of the event
was <3.0 in 42 patients (86%). However, a subtherapeutic INR at the time of thrombosis may only represent
inadequate anticoagulation and not treatment failure.
Recurrences were infrequent among patients effectively
receiving oral anticoagulation at an INR of 3.0–4.0.
Therefore, patients with APS with recurrent venous
events should be treated with warfarin at an INR of >3.0.
This recommendation is based on cohort studies because
randomized controlled trials included few patients with
this profile. In addition, there are no evidence-based data
that allow additional antithrombotic treatment such as
aspirin to be recommended for patients who experience
recurrent events while receiving oral anticoagulants at an
INR of >3.0. However, adding low-dose aspirin to oral
anticoagulation may be a reasonable option in these
patients.

Seronegative antiphospholipid syndrome and patients in
whom the antiphospholipid antibody test turns negative
There are a small number of patients with the classical
features of APS but with persistently negative aPL, leading to the concept of “seronegative” APS. First, careful
differential diagnosis with other causes of thrombophilia
and repeat testing are mandatory before this diagnosis
can be made. Antibodies may be directed against other
phospholipids such as phosphatidylethanolamine, phosphatidylinositol, or against components of the protein C
pathway or annexin V. An aPL-negative conventional test
result may also be caused by a “technical” problem in
that the test cannot detect aPL. In this regard, in a study
investigating the possibility of detecting aPL by
immunostaining on thin-layer chromatography plates,
aPL were detected in the serum from ten patients with
features of APS but aPL-negative by ELISA [53].
Few patients with APS and previously positive for
aPL may become negative over time. Erkan et al. [54]
demonstrated that aPL remains stable in at least threequarters of subsequent tests, regardless of the laboratory
performing the test. At present, the factors related to the
“disappearance” of aPL are completely unknown. There
is no scientific evidence regarding the increased thrombotic risk and the role of prophylactic treatment in these
two groups of patients. Also, the question as to whether
or not treatment should be stopped after (spontaneous)
disappearance of aPL needs further study. However, in
patients with seronegative APS and previous thrombotic
events, common sense suggests the need for long-term
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anticoagulation. Although anticoagulation withdrawal
may be safe in APS patients when aPL become negative
[55], further evidence describing the clinical importance
of aPL disappearance is needed before the formal recommendation of this approach.

Patients with antiphospholipid antibodies who do not display formal classification criteria for antiphospholipid
syndrome
Although a set of classification criteria have been established [1], some patients present a diagnostic and therapeutic challenge. Examples of this are patients with
thrombosis and repeated low titres of aCL (<40 IgG or
IgM phospholipid units) or anti- β2GPI antibodies and
negative LA, or patients with aPL and clinical features
not included as clinical criteria, such as nonbacterial
thrombotic endocarditis, seizures or nephropathy. In the
first example, the diagnostic problem is due to the
absence of data to establish the threshold between moderate/high levels and low levels. In the second case, the
recently updated classification criteria for APS indicate
that these clinical characteristics are frequently related to
aPL. However, their inclusion as classification criteria
for definite APS may decrease the diagnostic specificity
[1]. In both cases, the therapeutic approach is similar.
Long-term anticoagulation is advisable in an approach
similar to that in patients who carry the laboratory and
clinical criteria of APS.

Management of obstetric antiphospholipid syndrome
Good results with low-dose aspirin alone, with success
rates over 70%, have been achieved in APS patients with
two or more pregnancy losses [56–62]. The daily doses
of aspirin used in these studies ranged between 75 mg
and 100 mg. The optimal antiaggregant dose of aspirin is
still uncertain. Although doses as high as 325 mg three
times daily have been used in the past, there is no evidence that doses higher than 75 mg daily are more effective in preventing thrombotic events, whilst toxicity is
probably dose-related [63].
The use of heparin is a logical approach to the treatment of a disorder resulting from thrombosis. In the earliest published case series in 1990 [64] it was observed
that under heparin (mean dose 24, 700 U/day), 14 of 15
pregnancies in 14 women with aPL and a history of 29
abnormal pregnancy outcomes including 28 miscarriages
ended in live births. There is now accumulating experience with the use of low-molecular-weight heparins both
in pregnant and nonpregnant patients for the prevention
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of complications associated with aPL and there is also
evidence that low-molecular-weight heparins do not
cross the placenta and they are safe and effective in pregnancy [65]. Low-molecular-weight heparins have potential advantages over unfractionated heparin during pregnancy because they cause less heparin-induced thrombocytopenia, have the potential for once-daily administration because of better bioavailability and longer half-life,
and may result in a lower risk of heparin-induced osteoporosis [65].
The current most commonly recommended treatment
for women with recurrent pregnancy losses and aPL is
heparin and low-dose aspirin, starting therapy when the
pregnancy is confirmed [66–70]. This recommendation is
essentially based on three clinical trials which have shown
better obstetric outcomes using aspirin plus heparin than
aspirin alone [71–73]. Two of them were randomized trials [71, 73], whereas Kutteh [72] assigned treatment in a
consecutive way, which limited the validity of the results.
The results of the two studies [71, 72] were quite similar.
The live birth rate in the heparin-treated groups was higher than in women treated with aspirin alone. In contrast,
Farquharson et al. [73] found similar results with lowdose aspirin alone or in combination with dalteparin. No
differences were found between treatment groups with
respect to obstetric complications. However, potential
limitations of these studies need to be addressed. The
study by Kutteh [72] excluded women with LA, whereas
in the study by Rai et al. [71], 80% of the patients had LA
in the absence of aCL. This is a very infrequent profile as
aCL are usually present in over 80% of patients with APS.
Importantly, in both reports there is no mention as to
whether patients had been treated with aspirin alone in a
previous pregnancy ending in miscarriage. Most patients
recruited for both studies had early pregnancy losses, a
condition usually seen and treated by specialists dealing
with fertility difficulties. It is thus plausible that APS
referral centres are receiving patients who have failed in
their first treatment attempt with low-dose aspirin, and in
these patients therapy with heparin plus low-dose aspirin
is recommended [70]. In the study by Rai et al. [71] most
miscarriages occurred before 13 weeks of gestation and
there was no difference between the two treatments in the
outcomes of pregnancies that advanced beyond this time.
Undoubtedly, aspirin at a daily dose of 100 mg can be
started when pregnancy is contemplated, but beginning
heparin or prednisone prior to conception exposes the
patient to an unknown duration of these drugs and potential risks. In the study by Rai et al. [71] aspirin treatment
was started after diagnosis of pregnancy. In both studies
[71, 72], the outcomes in the aspirin-only group were
worse than those in other series with the same schedule
[56, 58–61, 74].
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Two studies, a double-blind randomized placebo-controlled trial [75] and a subgroup analysis of one randomized controlled trial performed by Cowchock and Reece
[76], have not shown any benefit of adding aspirin to an
intensive obstetric care and placebo treatment. The prognosis in both the aspirin and control groups was remarkably good, with success rates over 80%. However, most
patients included in these studies had only low-titre aCL
[75] or a lack of significant adverse obstetric histories
[76]. In addition, treatment was started when pregnancy
was diagnosed or on discovery of aPL during pregnancy,
but not before conception. Thus, these two studies
emphasize a very important aspect in the management of
these patients and the only one where general agreement
is found: that they should undergo close fetal and maternal surveillance by a well-coordinated multidisciplinary
team including obstetricians, internists/rheumatologists,
and haematologists.
A recently published American College of Chest
Physicians evidence-based clinical practice guidelines
for the management of antithrombotic therapy in pregnancy recommend in women with recurrent early pregnancy loss or unexplained late pregnancy loss who test
positive for aPL and have no history of venous or arterial thrombosis, the antepartum administration of prophylactic or intermediate-dose unfractionated heparin or prophylactic low molecular weight heparin combined with
aspirin (grade 1B) [65].

Management of catastrophic antiphospholipid syndrome
Catastrophic APS is an unusual form of presentation of
APS that represents less than 1% of APS cases reported
[3]. In the earliest published series, the mortality rate was
approximately 50% [77, 78]. However, in a recent study
by Bucciarelli et al. [6], the mortality rate had fallen by
some 20%. This is clearly due to the use as first-line therapy of anticoagulation, corticosteroids, plasma exchange,
and intravenous immunoglobulins (IVIG).
The mechanisms involved in the causation and pathogenesis of catastrophic APS are not completely understood.
It is still unclear why some patients develop recurrent
thromboses, mainly affecting large vessels (classic APS),
while others develop rapidly recurring vascular occlusions,
predominantly affecting small vessels (catastrophic APS).
A possible mechanism in the pathogenesis of catastrophic
APS is the systemic inflammatory response syndrome
(SIRS), which is presumed to be caused by excessive
cytokine release from affected and necrotic tissues.
The higher recovery rate was achieved by a combination of anticoagulation, corticosteroids and plasma

exchange (77.8%), followed by a combination of anticoagulation, corticosteroids, plasma exchange and/or IVIG
(69%). In contrast, concomitant treatment with
cyclophosphamide did not demonstrate additional benefit
[6]. However, Bayraktar et al. [79] demonstrated that the
use of cyclophosphamide improves survival in patients
with catastrophic APS associated with SLE.
More interestingly, the mortality rate decreased from
53% in patients diagnosed before 2000 to 33.3% in those
diagnosed from 2001 to February 2005 (p=0.005; OR
2.25, 95% CI 1.27–3.99) [6]. Patients in the second period were younger than those in the first (34.4±11.8 and
39.4±14.8 years, respectively; p=0.016) and a higher
number of precipitating factors for catastrophic APS
episodes were identified in the second period. In addition, in the patients with catastrophic APS diagnosed
from 2001, treatments including a combination of anticoagulation, corticosteroids, plasma exchange and/or IVIG
were more frequently administered than in the earlier
period (28.6% vs 13.3%). We consider that the difference, although statistically significant, in the mean age at
the time of catastrophic APS between patients in the first
and second period was not high enough to explain the
decrease in mortality rate in the second period. The higher number of precipitating factors identified in the second
period may indicate that physicians are increasingly recognizing catastrophic APS and, therefore, earlier and
more specific therapies for the precipitating factors as
well as for the catastrophic event are prescribed.
However, we consider that the main explanation for this
significant reduction in mortality is the more frequent use
of treatment with a combination of anticoagulation, corticosteroids, plasma exchange and/or IVIG. According to
the results of this study, we therefore strongly advocate
the use of combined treatment with anticoagulation, corticosteroids and plasma exchange as first-line therapy for
patients with catastrophic APS [6]. This is in accordance
with the international consensus guidelines for the management of catastrophic APS [80].
Conflict of interest statement The authors declare that they have no
conflict of interest related to the publication of this article.
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