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Antiphospholipid syndrome (APS) is an autoimmune disease characterized 
by antiphospholipid antibodies (aPL) associated with thrombosis and/or preg-
nancy morbidity. Most APS events are directly related to thrombotic events, which 
may affect small, medium or large vessels. Other clinical features like thrombocy-
topenia, nephropathy, cardiac valve disease, cognitive dysfunction and skin ulcers 
(called non-criteria manifestations) add significant morbidity to this syndrome 
and represent clinical situations that are challenging. APS was initially described 
in patients with systemic lupus erythematosus (SLE) but it can occur in patients 
without any other autoimmune disease. Despite the autoimmune nature of this 
syndrome, APS treatment is still based on anticoagulation and antiplatelet therapy.
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Introduction
Antiphospholipid syndrome (APS) is the most common 
cause of acquired thrombophilia and accounts for 15 to 
20% of all episodes of deep vein thrombosis, one third of 
new cases of cerebrovascular accident (CVA) occurring in 
patients aged less than 50 years, and 10 to 15% of recur-
rent fetal loss. In addition, pregnant women positive for 
antiphospholipid antibodies (aPL) have an 80% risk of 
recurrence of gestational events such as miscarriage and/
or premature birth.1,2

APS can occur alone or in the presence of another au-
toimmune disease. Association with systemic lupus ery-
thematosus (SLE) is the most frequent, but other diseases 
such as rheumatoid arthritis, Sjögren’s syndrome and in-
flammatory myopathies may also occur.2 About 30 to 40% 
of patients with SLE present circulating antiphospholipid 
antibodies and 15% will have the complete syndrome.2,3 

Despite being considered a rare disease (estimated 
incidence of five cases per 100,000 people per year), this 
is a disease that affects young adults of reproductive age, 
and which adds significant morbidity to the affected 
individuals. In addition to physical sequelae, caused by 
thrombotic events, there is still considerable emotional 
repercussion from recurrent gestational losses.4

Pathophysiology
It is now recognized that aPL positivity is the most fre-
quent acquired risk factor and is more related to throm-
botic events and gestational morbidity. Antiphospho-
lipid antibodies (lupus anticoagulant, anticardiolipin and 
anti-β2-glycoprotein-I) are classificatory antibodies of the 
disease, used for diagnosis, but also important elements 
in the pathogenesis of APS. Although the presence of 
these antibodies is a predisposing factor for thrombotic 
events, a second trigger, such as infections, prolonged rest 
or an inflammatory state, is usually necessary for the 
progression of the syndrome.5,6

Antiphospholipid antibodies bind to phospholipids 
and plasma or membrane proteins expressed in various 
cells (platelets, endothelial cells, monocytes, fibroblasts 
and trophoblasts), producing a prothrombotic state. De-
spite the known thrombophilic action of antiphospho-
lipid antibodies, the exact pathogenesis of the disease is 
not yet fully elucidated. β2-glycoprotein-I (β2GPI) and 
prothrombin appear to be the major binding proteins in 
these antibodies involved in the pathogenesis of the dis-
ease.5,6 There is also a genetic component related to the 
HLA class II system that needs to be better studied, and 
which may predispose the individual to the disease.5,7 
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Chart 1 shows the probable thrombotic and obstetric 
mechanisms proposed in the literature for APS.

CHART 1  Pathogenic mechanisms mediated by 
antiphospholipid antibodies.

Changes in anticoagulant reactions

Inhibition of β2GPI anticoagulant action 

Inhibition of protein C

Inhibition of antithrombin activity

Displacement of annexin 5 from its sites

Endothelial cell-mediated changes

Increased expression of adhesion molecules 

Increased expression of tissue factor

Ineffective fibrinolysis

Reduced prostacyclin production

Reduction of the action of nitric oxide synthase

Platelet-mediated changes

Increased production of thromboxane A2 

Increased platelet activation and aggregation

Monocyte-mediated changes:

Increased expression of tissue factor

Increased oxidative stress

Complement system activation

Diagnostic criteria
The classification criteria for APS were developed in 1999 
in Sapporo and subsequently revised in 2006 at an inter-
national congress held in Sydney. At present, they comprise 
the requirement of at least one clinical criterion (throm-
botic event or gestational morbidity) and at least one 
laboratory criterion (confirmed positive aPL at two or 
more separate time points with a 12-week minimum in-
terval), as shown in Figure 1.8,9 

Clinical aspects
Virtually all clinical manifestations of APS are due to 
arterial and venous thrombotic events. Theoretically, APS 
thrombosis can occur in any organ, affecting vessels of 
different calibers, and determining a great number of 
clinical manifestations. It is also believed that placental 
insufficiency, the main reason for late fetal loss, is also 
related to a loss of uteroplacental circulation derived from 
thrombotic phenomena.5

Thrombotic events
Venous thromboses are more frequent than arterial throm-
boses.1 Chart 2 shows the most frequent thrombotic 
manifestations of APS. 

FIGURE 1  APS classification criteria.
APS: antiphospholipid antibody syndrome; aCL: anticardiolipin; LA: lupus anticoagulant; β2GPI: anti-beta-2-glycoprotein I; APTT: activated partial thromboplastin time; dRVVT: dilute Russell’s 
viper venom time.
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MPL or greater than the 
99th percentile by ELISA

Method: APTT; dRVVT; 
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CHART 2  Thrombotic manifestations of 
antiphospholipid syndrome. 

Extremities Venous: deep vein thrombosis

Arterial: ischemia and gangrene

Liver Venous: Budd-Chiari syndrome

Arterial: liver infarction and nodular 

regenerative hyperplasia

Central nervous 
system

Venous: sagittal sinus thrombosis

Arterial: cerebrovascular accident and 

Sneddon’s syndrome

Lung Venous: thromboembolism and 

pulmonary hypertension

Kidney Venous: renal vein thrombosis

Arterial: renal artery thrombosis and 

thrombotic microangiopathy

Skin Venous: ulcers

Arterial: livedo, gangrene, ulcers

Eyes Venous: retinal vein thrombosis

Arterial: retinal artery thrombosis

Obstetric events
Another frequent manifestation in women with APS is 
recurrent fetal loss, which may occur at any stage of preg-
nancy, but typically happens as of the second trimester. 
In addition to fetal losses, placental insufficiency with 
restricted fetal growth, preeclampsia, eclampsia and pre-
term birth may occur.10

Only 10-15% of women with recurrent fetal loss are 
aPL-positive and the probability of finding aPL in prena-
tal exams is less than 2%, which is why routine screening 
is not indicated.10

Non-criteria manifestations
There are other less frequent clinical manifestations, but 
also related to APS, which are not part of the classifica-
tion criteria of the disease. Migraine, convulsions, su-
perficial venous thrombosis, ulcers, thrombocytopenia, 
chorea, longitudinal myelitis, renal microangiopathy, car-
diac valvulopathies and livedo reticularis are all non-cri-
terion manifestations.11

Catastrophic antiphospholipid syndrome
Catastrophic antiphospholipid syndrome (CAPS) is char-
acterized by multiple thromboses (in more than three 
sites) in a short time interval (1 week). Although rare, this 
is the most severe spectrum of APS, with a mortality rate 
of up to 50%.12

Laboratory aspects
The diagnosis of APS as proposed by the Sydney criteria 
includes the laboratory dosage of anticardiolipin (IgG 
and/or IgM), anti-β2GPI (IgG and/or IgM) and lupus 
anticoagulant (LA). Two positive antibody measurements, 
separated by a minimum interval of 12 weeks, should 
be obtained to rule out the possibility of a transient 
positivity of antiphospholipid antibodies induced by 
infections or drugs.8,9

Lupus anticoagulant
LA is the most specific test for the diagnosis of APS and 
should be performed according to the International Soci-
ety for Thrombosis and Hemostasis. These are functional 
investigations and comprise three stages. The first is a 
screening test using at least two of the following tests: APTT, 
dilute Russell viper venom test or Kaolin clotting time. In 
this step, phospholipid-dependent tests are used. Prolon-
gation of clotting time in these tests indicates the presence 
of an inhibitor, or deficiency of coagulation factors. In the 
next step, the plasma of the patient is mixed in a 1:1 ratio 
with the plasma of a normal person. In the case of defi-
ciency of coagulation factors, there will be a correction of 
the tests used in the screening, since the normal plasma 
contains the necessary factors. In the presence of an in-
hibitor (LA), clotting time remains prolonged. Then, in the 
third step, an excess of phospholipids (e.g., platelets) is 
added, which will compete with the antiphospholipid 
antibodies, neutralizing their action in vitro and, therefore, 
correcting the coagulation time. The use of unfractionated 
heparin alters the result of this assay, generating false-
positive results. Therefore, it is necessary to wait a moment 
when the patient is not using this drug. If the interna-
tional normalized ratio (INR) is widened because of the 
use of warfarin, the sample should be normalized before 
the test – this procedure requires experience and is not 
routinely performed by laboratories. 2,13,14

Anticardiolipin
Anticardiolipin (aCL) is the most sensitive test for APS 
diagnosis. It is performed by a standardized enzyme im-
munoassay (ELISA) technique containing a source of 
β2GPI. Internationally used positive controls are used so 
that this test has less variability and meets international 
standards. This test is not influenced by warfarin and 
heparins.2,13,14 aCL titers are divided into: low (< 40 GPL 
or MPL), moderate (40 to 80 GPL or MPL) or high (> 80 
GPL or MPL). 
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Anti-β2-glycoprotein-I
Anti-β2GPI antibodies are also used and detected using 
the ELISA technique and have recently been included 
in the classification criteria. There is still no standard-
ization for this methodology. 2,13,14

Chart 3 shows the main indications in which aPL 
cannot fail to be investigated.15

CHART 3  Indications for antiphospholipid  
antibodies testing.

Presence of DVT or PE in young people without risk factors

Thromboses in atypical sites, or multiple thromboses

CVA or TIA in a patient aged less than 50 years

Any thrombosis in a patient with SLE or other autoimmune disease

Recurrent abortions or associated obstetric complications 

Unexplained thrombocytopenia

Presence of livedo reticularis racemosa

DVT: deep venous thrombosis; PE: pulmonary embolism; CVA: cerebrovascular accident; TIA: 
transient ischemic attack; SLE: systemic lupus erythematosus.

Differential diagnosis
The main differential diagnoses of APS are hereditary or 
acquired thrombophilias. In hereditary thrombophilias, 
positive family history helps and guides the request for 
complementary tests. In this group, the presence of 
Leiden’s factor V or deficiencies of C and S proteins and/
or antithrombin III, as well as mutant prothrombin, must 
be taken into account. In acquired thrombophilia, in 
addition to APS, hyperhomocysteinemia can cause venous 
and also arterial events.2

Predisposing factors for thrombosis should be inves-
tigated, such as: nephrotic syndrome, atrial fibrillation, 
puerperium, use of estrogens and paraneoplastic syn-
dromes. Other rheumatologic diseases such as systemic 
vasculitis and Behçet’s disease should be considered in 
the list of differential diagnoses. Diseases that occur with 
thrombocytopenia should be ruled out, including: auto-
immune thrombocytopenic purpura, thrombotic throm-
bocytopenic purpura (PTT), hemolytic uremic syndrome 
(HUS), heparin-induced thrombocytopenia and dissem-
inated intravascular coagulation.2

Regarding gestational losses, whenever possible, we 
should investigate anatomical and genetic changes in 
the mother and malformations in the fetus, as well as 
serology for infectious diseases (toxoplasmosis, rubella, 
syphilis, cytomegalovirus, herpes, HIV). Maternal hor-
monal changes should also be investigated, in addition 
to the use of alcohol or drugs, which may cause recurrent 
fetal loss.16

Treatment
The treatment of APS mainly involves the treatment of the 
acute thrombotic event as well as the prevention of new 
events, whether thrombotic or unfavorable gestational 
outcomes.

Treatment of acute thrombotic event
Treatment of acute thrombosis is usually based on full 
anticoagulation, either with unfractionated heparin (UFH) 
or with low molecular weight heparins (LMWHs), such 
as enoxaparin.17,18

After initiation of full parenteral anticoagulation, an 
oral anticoagulant may be associated. The most com-
monly used are vitamin K antagonists (VKA). For VKA 
dose control, we used prothrombin time (PT) or INR. In 
the case of the first venous thrombotic event, the INR 
target should remain between 2.0 and 3.0. In cases of 
arterial events or venous re-thrombosis, the INR target 
should be elevated to the range of 2.5-3.5. An alternative 
to increasing the INR target would be to keep the target 
between 2.0 and 3.0 and to associate 100 mg of aspirin, 
but the risk of bleeding is higher.17,18

In cases of acute ischemic CVA, the patient should 
be evaluated by a neurologist to assess the need for throm-
bolysis or only secondary prophylaxis. It is the neuro-
logical team that will determine the best time to start 
secondary prophylaxis, based on the risks of the event’s 
hemorrhagic transformation.

Secondary prophylaxis
After the acute episode, long-term treatment with oral 
anticoagulant is the therapy of choice. The recommend-
ed INR target for prophylaxis after venous thrombosis is 
between 2.0 and 3.0 and for arterial phenomena, between 
2.5 and 3.5. Recent studies have found that higher INRs, 
between 3 and 4, added an increased risk of bleeding.17 In 
addition to anticoagulant therapy, hydroxychloroquine 
seems to reduce aPL titers and has a beneficial antithrom-
botic role for patients with APS. Therefore, it should be 
added in all patients with APS associated with SLE.19

In the specific case of a first episode of atheroscle-
rotic ischemic CVA in low-risk patients, treatment with 
aspirin 300 mg or double antiplatelet therapy may be 
attempted before anticoagulation is indicated. In the case 
of thromboembolic ischemic CVA the treatment of choice 
is anticoagulation.

It is not yet known whether non-vitamin K antagonist 
oral anticoagulants (Xa-factor inhibitors and direct throm-
bin inhibitors) are effective in the treatment of APS. 
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Clinical trials are being conducted to assess the actual 
benefit in this subpopulation of patients.20,21 Neverthe-
less, several case reports of thrombotic events in APS 
patients taking this new oral anticoagulants were re-
cently published.22

Primary prophylaxis
There is no evidence to support primary prophylaxis of 
persistently positive aPL patients without thrombotic or 
gestational events. However, these patients should receive 
prophylactic heparin in situations of high thrombotic 
risk such as immobilization, hospitalization or postop-
erative. These patients should also avoid situations that 
increase the risk of thrombosis such as smoking or the 
use of estrogen.15 LA is the test with the highest predictive 
value for thrombotic events and unfavorable gestational 
outcomes, and its positivity should be considered when 
introducing prophylaxis.23

Treatment of obstetric events
Patients with exclusively obstetric APS who are not preg-
nant should be treated with aspirin alone at a dose of 
81-100 mg per day. During pregnancy, aspirin should be 
associated with prophylactic heparin (UFH or LMWH). 
It should be maintained for up to 6 weeks after delivery.16

Patients with previous thrombotic events should use 
aspirin 100 mg associated with full dose heparin (enoxa-
parin 1 mg/kg every 12h). VKA are teratogenic between 
6 and 9 weeks of pregnancy, when heparin is a better 
therapeutic option. If UFH is to be used, the dose should 
be adjusted in relation to the baseline PTT (before UFH), 
to maintain the baseline rate of 1.2 to 1.5. In general, 
doses of UFH increase during pregnancy progression, 
while the doses of LMWH (calculated by the weight of 
the mother at conception) remain the same throughout 
pregnancy. Heparins, VKAs and aspirin are all safe con-
cerning breastfeeding.16

Treatment of catastrophic APS
Patients with CAPS, in addition to anticoagulation with 
heparin, should receive immunosuppression with corticoid 
(prednisone, 1 mg/kg/day) or pulses of methylprednisolone 
associated with plasmapheresis or intravenous immuno-
globulin. Therefore, they should receive triple therapy: 
anticoagulation, corticosteroid and plasmapheresis/im-
munoglobulin. Rituximab can be used in refractory cases.12 
Recent studies have demonstrated benefits from the use 
of anti-C5 monoclonal antibody (eculizumab) in patients 
with CAPS, proving the importance of complement activa-
tion in cases of thrombotic microangiopathy.24

Other considerations
Every patient should be instructed to avoid factors that 
increase thrombotic risk, in addition to those that the 
syndrome already involves. Advising the patient to stop 
smoking, control obesity, properly treat comorbidities such 
as diabetes, dyslipidemia and hypertension is essential to 
reduce the risk of thromboses, especially arterial.25

The use of oral contraceptives containing estrogen 
or hormone replacement therapy is contraindicated in 
aPL-positive women. The most recommended methods of 
contraception for efficacy and safety are the progestin-re-
leasing intrauterine devices and injectable medroxyproges-
terone. Barrier methods or oral progesterone contraceptives 
may be used, but are less effective.15

Patients taking VKA therapy should receive vitamin 
D supplementation and an adequate supply of dietary 
calcium in addition to proton pump inhibitors, consid-
ering, respectively, the risk of osteoporosis and the risk 
of digestive bleeding, associated with prolonged use of 
oral anticoagulants.15

Future perspectives
Since this is a rare disease, most of the therapeutic options 
are based on small studies, and often with a low level of 
evidence. There is also a need to standardize the antiphos-
pholipid antibody tests in the different centers, since the 
technique varies greatly.26 Therefore, the APS-ACTION 
(Antiphospholipid Syndrome Alliance for Clinical Trials 
and International Networking) was established as the 
first international network created to design and conduct 
large-scale multi-center trials in patients with persistent-
ly positive antiphospholipid antibodies.27 Brazil actively 
participates in this alliance and believes that better stud-
ies will guide better practices in APS. 

Conclusion
There is a need to recognize APS in various medical special-
ties, as well as CAPS in intensive care settings. Initiation of 
appropriate therapy for a prolonged time may change the 
prognosis of the individuals affected by this disease. 

Resumo

Atualização da síndrome do anticorpo antifosfolípide 

A síndrome antifosfolipídide (APS) é uma doença autoi-
mune caracterizada por tromboses e morbidade gestacio-
nal associadas à positividade de antiphospholipid antibodies 
(aPL). A maioria das manifestações da APS está diretamen-
te relacionada aos eventos trombóticos, que podem afetar 
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pequenos, médios ou grandes vasos. Outras manifestações 
como trombocitopenia, nefropatia, valvulopatia, disfunção 
cognitiva e úlceras cutâneas (chamadas de manifestações 
não critérios) agregam significativa morbidade e muitas 
vezes são refratárias ao tratamento convencional. Embora 
tenha sido inicialmente descrita em pacientes com lúpus 
eritematoso sistêmico (LES), a síndrome antifosfolípide 
também pode ocorrer em pacientes sem outras doenças 
autoimunes associadas. Apesar do caráter autoimune des-
sa síndrome, o tratamento da APS ainda é baseado na 
anticoagulação e na antiagregação plaquetária.

Palavras-chave: síndrome antifosfolipídica, anticoagu-
lantes, trombose.
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