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The antiphospholipid syndrome (APS) is an autoimmune dis-
order characterized by the development of venous and/or ar-
terial thrombosis, as well as obstetric morbidity (abortions,
fetal deaths, and premature births), in the presence of
antiphospholipid antibodies (aPL). The annual incidence of
APS in adults is around 2 patients for 100,000 inhabitants
and its prevalence around 50 cases per 100,000 inhabitants
[1]. APS may be associated with other autoimmune diseases,
mainly systemic lupus erythematosus (SLE), with a frequency
of around 20–40%, but it also develops in patients without any
other identifiable autoimmune disease (primaryAPS). The 10-
year mortality rate in patients with APS is around 10% [2].

APS was first described in 1983 when Graham R.V.
Hughes and colleagues reported a high correlation between
the development of thrombosis and the presence of a new
antibody at that time, named anticardiolipin (aCL), as well
as the presence of lupus anticoagulant (LAC). These findings
led to the recognition of this new clinical syndrome called
initially anticardiolipin syndrome and later renamed as APS.
Since then, this disease has become one of the most common
systemic autoimmune diseases and our knowledge of this con-
dition has improved significantly. For instance, nowadays, we
know that thrombotic events reappear in 30% of APS patients
during the first 10 years after the diagnosis. The most common
events are strokes, transient ischemic attacks, deep vein
thromboses, and pulmonary embolisms, and among women
who become pregnant, the most common obstetric complica-
tions are miscarriages [2]. Among those who had a successful
pregnancy, 48% had premature births and 26% have intrauter-
ine growth restriction [2]. A small subgroup of patients with

APS (less than 1%) suffered from a widespread coagulopathy
leading to multiorgan failure, the so-named catastrophic APS
(CAPS) [3].

The increased knowledge of APS highlighted the need for a
clear definition of the disease across the disciplines and led to
the proposal of a preliminary set of classification criteria in
1999 that were later modified in 2005. According to these
criteria, APS is defined as the development of at least one
clinical manifestation in patients that present at least one lab-
oratory criterion [4]. Clinical criteria can be subdivided into
thrombotic clinical manifestations where both venous and ar-
terial thrombotic events are included and/or obstetric clinical
manifestations that include three or more consecutive early
pregnancy losses, a fetal loss or severe preeclampsia. The
serological criteria require the presence of LAC, IgM, or
IgG anticardiolipin (aCL) at a titer higher than 40 UL/ml or
IgM or IgG anti-β2-glycoprotein I (aβ2GPI) antibodies at a
titer higher the 99th percentile twice over a 3-month period
[4]. However, these classification criteria do not include wide-
ly accepted clinical manifestations of APS such as valvular
heart disease, thrombocytopenia, APS nephropathy, livedo
reticularis, or the longitudinal myelitis, neither newly devel-
oped aPL such as anti-phosphatidylserine/prothrombin anti-
bodies (aPS/PT). An initiative to develop new classification
criteria is currently ongoing.

Recent international guidelines recommend long-term an-
ticoagulant treatment to any patient fulfilling definite APS and
treatment with low-dose aspirin and heparin during the preg-
nancy to those women with a history of obstetric APS [5].
However, in the era of precision medicine, some further dis-
tinctions seem reasonable at the time to choose the treatment
for APS patients. Some patients with aPL never develop any
clinically significant problemwhile others develop thrombotic
events or obstetric morbidity and a small proportion develop
the catastrophic form.

Indeed, current and previous guidelines already
subclassified asymptomatic aPL carriers in groups according
to the risk of a thrombotic event based on their aPL profile [5,
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6]. The guidelines state that patients with persistent LAC,
particularly if it is combined with the presence of aCL either
IgG or IgM and aβ2GPI either IgG or IgM (triple aPL posi-
tive) or have a medium-high levels, have a higher risk while
those positive for only one antibody other than LAC at low-
medium titers have a low risk for future thrombosis or obstet-
ric morbidity. In this sense, they propose to give treatment
with low-dose aspirin as primary thromboprophylaxis to those
patients with a high-risk profile or associated cardiovascular
risk factors or SLE.

However, some controversies exist regarding the concept
of triple positivity since some authors suggest that it might
refer to the measurement of the same effect in three different
ways. Further, some studies have shown conflicting results on
the question of whether triple-positive aPL patients have a
higher risk of clinical events than patients with positive LAC
alone. Additionally, some studies did not find an association
between IgM aCL and thrombosis and only LACwas found to
be associated with adverse pregnancy outcomes [7].

Aiming to better predict thrombotic risk in patients with
aPL, several risk scores have been proposed. In 2012,
Otomo et al. [8] proposed and validated a risk score (called
aPL-S), based on the presence and titers of several aPL. This
score showed a moderate capacity to predict APS events with
an area under the curve (AUC) of 0.75. The authors found a
value of 30 in aPL-S to be an independent factor for APS
events from other traditional thrombotic risk factors.
However, this score was later criticized by the insufficient
capacity to predict events and the inclusion of some aPL that
are not widely available in daily clinical practice.
Furthermore, although the authors state that the score was
found to have a hyperbolic pattern to predict pregnancy mor-
bidity, this data was not shown nor further detailed, probably,
because the cohort had a small number of obstetric events.
Moreover, the score was not created to assess the other non-
criteria manifestations of APS.

In 2013, Sciascia et al. [9] developed and validated a new
risk score, called the Global APS Score (GAPSS). In this
study, the authors included not only the aPL profile (LAC,
aCL, aβ2GPI, and aPS/PT) but also some conventional car-
diovascular risk factors (hypertension and hyperlipydemia)
and the use of thromboprophylaxis drugs. A GAPSS cut-off
value of ≥ 10 points showed the best diagnostic accuracy in
the validation cohort and those patients that develop an arterial
thrombosis were shown to have the highest score. Later, an
upgraded version of GAPSS excluding anti-PS/PT was pro-
posed. Initially, this score was derived from a SLE cohort;
however, the last version of the score was later validated in
patients with primary APS and in patients with APS associat-
ed with other autoimmune diseases [10–12].

Recently, a new score has been proposed to predict the
thrombotic risk in SLE patients [12]. The authors included
the presence of LAC (or anti-PS/PT in their absence), low

C3, and C4d deposited on platelets. This score is based on a
retrospective review of a 5-year history of thrombosis. The
authors showed that the score had an Akaike information cri-
terion (AIC) of 79 to predict the event and an AIC of 85 when
the aPS/PT were used. Additionally, the results showed that
the combination of low C3 and aPS/PT positivity had an AIC
of 90 to predict a history of thrombosis in SLE patients [12].
Obviously, a prospective study is needed to confirm these
findings since the derivation cohort was the same as the val-
idation cohort. Furthermore, it needs to be confirmed in pa-
tients without SLE (i.e., asymptomatic aPL carriers and pri-
mary APS patients), as well as in patients from different ethnic
origins.

Since the first description of APS in 1983, a long way has
already been overcome. However, new exciting knowledge is
coming up in this field since the wider awareness of this dis-
ease has increased its interest. It seems clear that the identifi-
cation of subgroups of patients with distinct clinical features
will allow a more precise therapeutic strategy and better pa-
tients care. However, the best clustering strategy is still a mat-
ter of debate. Probably, several other underappreciated factors
might influence the risk of moving the balance to or away the
thrombotic state. It is still needed to clarify if the future inte-
gration of artificial intelligence and big data to patient care
might help in the management of the patients with APS con-
sidering hundreds of other risk factors unappreciated until
now.
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