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Summary. Background: The characteristics and the clinical
course of antiphospholipid syndrome (APS) in high-risk
patients that are positive for all three recommended tests
that detect the presence of antiphospholipid (aPL) antibodies
have not been described. Methods: This retrospective analysis
of prospectively collected data examined patients referred to
Italian Thrombosis Centers that were diagnosed with definite
APS and tested positive for aPL [lupus anticoagulant (LA),
anti-cardiolipin (aCL), and anti-b2-glycoprotein I (b2GPI)
antibodies]. Laboratory data were confirmed in a central
reference laboratory. Results: One hundred and sixty patients
were enrolled in this cohort study. The qualifying events at
diagnosis were venous thromboembolism (76 cases; 47.5%),
arterial thromboembolism (69 cases; 43.1%) and pregnancy
morbidity (11 cases; 9.7%). The remaining four patients
(2.5%) suffered from catastrophic APS. The cumulative
incidence of thromboembolic events in the follow-up period
was 12.2% (95%CI, 9.6–14.8) after 1 year, 26.1% (95%CI,
22.3–29.9) after 5 years and 44.2% (95%CI, 38.6–49.8) after
10 years. This was significantly higher in those patients not
taking oral anticoagulants as compared with those on
treatment (HR=2.4 95%CI 1.3–4.1; P < 0.003). Major
bleeding associated with oral anticoagulant therapy was low
(0.8% patient/years). Ten patients died (seven were cardio-
vascular deaths). Conclusions: Patients with APS and triple
positivity for aPL are at high risk of developing future
thromboembolic events. Recurrence remains frequent despite
the use of oral anticoagulants, which significantly reduces the
risk of thromboembolism.
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Introduction

Antiphospholipid syndrome (APS) is an acquired autoim-
mune disease characterized by thrombosis-related clinical
disorders or pregnancy morbidity in the presence of anti-
phospholipid antibodies (aPL) [1]. Clinical features of APS are
commonly encountered in clinical practice. The diagnosis of
APS is entirely based on laboratory tests that detect the
presence of aPL [i.e. lupus anticoagulant (LA), anti-cardioli-
pin (aCL) antibodies and anti-b2-Glycoprotein I (ab2GPI)
antibodies]. However, these tests are poorly standardized,
which leads to low sensitivity [2–4]. Indeed, the LA test is
positive in the presence of ab2GPI and anti-prothrombin
antibodies, the aCL ELISA is positive in the presence of
antibodies directed against cardiolipin-binding proteins and
the ab2GPI ELISA may identify antibodies that are distinct to
those relevant to the syndrome [5]. As just one positive test is
sufficient for APS diagnosis, there is a substantial risk of
diagnosing APS in patients with either one false-positive test
or with antibodies that recognize a target that is irrelevant to
the syndrome. This contention is supported by meta-analyses
showing that the presence of aCL and ab2GPI alone are
poorly associated with thromboembolic events [6,7]. In
contrast, multiple positivity shows a marked association with
thromboembolic events and severe pregnancy morbidity [8–
13]. Many clinical studies on APS have included patients with
different laboratory profiles, and consequently, the results
may lack consistency [14–17]. To our knowledge, no study has
reported the characteristics and clinical course of a homog-
enous group of APS patients that are positive in all three
laboratory diagnostic tests. In this study, we assessed the
clinical characteristics and clinical course of a large series of
triple positive high-risk patients with APS.
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Methods

Study design and population

This retrospective analysis of prospectively collected data from
Italian Thrombosis Centers, considered patients with definite
APS [1] and that had positive diagnoses in all three aPL tests
(LA, aCL and ab2GPI antibodies), and in two laboratory
controls at least 12 weeks apart. To confirm triple positivity for
aPL, and to validate the laboratory diagnosis, patient plasma
from each center was also tested in a reference laboratory.
Patients were included in the cohort if both LA and ab2GPI
antibodies were positive and aCL antibodies, exceeded 40 IgG
phospholipid (GPL) and/or 40 IgMphospholipid (MPL) units.
The predominant isotype was considered G when GPL was
more than 40 units andM whenMPL was more than 40 units
and GPL< 40 units. The observation period was set from the
date of the earliest diagnosis (March 1989) until March 2009.
Patients were seen by the center physician in an outpatient
setting once a year (or earlier depending their clinical status) or
if discharged from hospital. Patients diagnosed with APS
before ab2GPI ELISA test results were available had the test
performed subsequently on the first original stored plasma. All
patients were informed about the study and gave signed
consent about the treatment of their data.

Data collection and clinical features at diagnosis

Centers were asked to provide demographic, laboratory and
clinical data for each patient. Both the type and site of any
thromboembolic events at diagnosis were demonstrated objec-
tively. Pregnancy morbidity was classified according to the
latest update on diagnostic criteria for APS. Unsuccessful
pregnancies were defined as either: one or more unexplained
deaths of amorphologically normal fetus at or beyond the 10th
week of gestation, with normal fetal morphology documented
by ultrasound or by direct examination of the fetus (Type I);
eclampsia or severe pre-eclampsia defined according to stan-
dard definitions (Type II); and three or more unexplained
consecutive spontaneous abortions before the 10th week of
gestation, with maternal anatomic or hormonal abnormalities
and paternal and maternal chromosomal causes excluded
(Type III) [1]. Patients were considered as having catastrophic
APS if they presented with acute devastating APS involving
multiple (> 3) organs and presenting over a short period of
time (<1 week), as previously defined [18].

Information about the presence of any associated autoim-
mune diseases [systemic lupus erythematosus (SLE) or other
connective tissuediseases]andthepresenceofanyadditional risk
factorsforthrombosiswasalsocollected.Riskfactorsforarterial
thrombosis included: diabetesmellitus, hypertension, hypercho-
lesterolemia, obesity, smoking habit and family history. Risk
factors forvenous thrombosiswere: recent surgical intervention,
peri-operative immobilization, oral estroprogestinic treatment,
pregnancy, malignancy, family history, thrombophilia (anti-
thrombin,proteinC,orproteinS; factorVLeiden;prothrombin

G20210A mutation; hyperhomocysteinemia, high factor VIII
levels) and previous venous thromboembolism (VTE).

Laboratory tests

Methods and results for laboratory diagnosis refer to tests
performed in the reference laboratory. LA was determined
using diluted Russell viper venom time (dRVVT) for screening,
mixing and confirmatory tests [2]. Mixing tests are expressed as
the ratio of dRVVTof 1:1mixing of patient and normal pooled
plasma, divided by dRVVT of pooled normal plasma. Values
of mixing tests were used to classify LA as strong (ratio > 2.0)
or low-moderate (ratio > 1.2 £ 2.0).

ACL and ab2GPI antibodies were measured by ELISA, as
previously described [19], according to the proposals of the
Standardization Group of the European Forum on aPL
antibodies [20,21]. ACL ELISA was considered positive when
GPL or MPL exceeded 40 units. Laboratory data for aCL
ELISA tests are reported as predominant IgG or IgM isotypes.
The ab2GPI ELISA was considered positive when IgG or IgM
exceeded the cut-off value calculated using the 99th percentile
of 40 normal age- and sex-matched controls.

Outcome events

Reports for objectively diagnosed thromboembolic events
during follow-up included type, site and the status of
antithrombotic treatment at the time of event. A patient was
considered as not taking oral anticoagulants if no anticoagu-
lant drug was administered at the time of event or if being
treated with aspirin.

VTE was diagnosed using compression ultrasonography or
venography for deep vein thrombosis and spiral tomography,
ventilation-perfusion lung scan or pulmonary angiography for
pulmonary embolism. Intracerebral thrombosiswas assessedby
computed tomographic scanning, magnetic resonance imaging
or angiography; retinal thrombosis was diagnosed by ophthal-
mologic examination. Peripheral- or mesenteric-artery throm-
bosis was documented by arteriography or at surgery. Acute
myocardial infarctionwas diagnosed in the presence of a typical
clinical presentation associated with typical electrocardio-
graphic features and elevated cardiac enzymes (CK-MB or
Troponins I or T). Stroke/transient ischemic attack (TIA) was
defined according to standard definitions (TIA was only
considered for analysis if cerebral imaging revealed ischemia).

Major bleeding was defined as: fatal bleeding, clinically overt
bleeding associated with a fall in haemoglobin level of ‡ 20 g/L
in 24 h and/or requiring non-planned transfusion of ‡ 2 units
of packed red blood cells or whole blood; intracranial bleeding
(documented by imaging), retroperitoneal bleeding, intraocular
bleeding causing blindness, joint hemorrhage, or need for
surgery or angiographic intervention to stop hemorrhage. All
other bleeding events that did not match the criteria for major
bleeding were considered minor bleeding.

The causes of death were obtained from clinical or autopsy
reports and/or death certificates.
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Statistics

Descriptive statistics are reported as appropriate: categorical
data are expressed as frequencies (percentage) and compared
using Fisher#s exact test; continuous data are reported as mean
(± standard deviation). Kaplan–Meier survival analysis was
used to determine the cumulative incidence of thromboembolic
events at follow-up; data were compared using the log-rank test
for comparisons. Cox regression survival analysis was used to
detect possible predictors of the primary endpoint among the
demographic factors, associated autoimmune diseases, aCL
isotype, arterial and venous risk factors and anticoagulant
treatment at the time of event. Statistical significance was
considered for P < 0.05. All analyses were performed using
SPSS (Rel. 17.0.1. 2008; SPSS Inc., Chicago, IL, USA).

Results

Of the 189 patients considered for this study, 29 were excluded;
11 because the laboratory data were not confirmed in the
reference laboratoryand18forhavingbothGPLandMPLaCL
titers of< 40 units. Thus, 160 patients with three positive APS
tests were enrolled in this cohort study. Eighty-five patients
(53%)were stronglypositive in thedRVVTmixing test (dRVVT
ratio > 2.0). IgGaCLwaspredominant inmostpatients (94%)
whereas only 10 patients had a predominant IgM aCL isotype.
Mean (± SEM) GPL and MPL units were 165 ± 17 and
75 ± 7, respectively. All patients were positive for IgG or IgM
in the aß2GPI ELISA and the results were in accordance with
the predominant isotype found in the aCL ELISA.

The demographic and clinical characteristics of patients are
summarized in Table 1. The qualifying event at diagnosis was
VTE in 76 cases (47.5%), arterial thromboembolism in 69 cases
(43.1%) and pregnancy morbidity in 11 cases (6.9%). The
remaining four patients (2.5%) suffered from catastrophic

APS. Most patients had primary APS; additional associated
risk factors for arterial or VTE were also frequent.

Patients with a predominant IgM isotype (n = 10) differed
from the rest of the study population as they were significantly
older (66.4 ± 6.8 vs. 39.4 ± 13.8, P < 0001) and more
frequently presented with arterial thrombosis as a qualifying
event at diagnosis (six arterial vs. four venous).

Sites of venous and arterial thrombosis at diagnosis are
described in Table 2.Most venous events occurred in the lower
limbs or in the pulmonary arteries. Other sites included the
retinal, caval, mesenteric and jugular veins. One patient
presented with a thrombus on the tricuspid valve. Stroke/
TIA and thrombosis in the lower limbs were the most frequent
arterial events. Eight patients had myocardial infarction.
Unusual sites of arterial thrombosis were renal, mesenteric
and retinal arteries. Pregnancy morbidity was of Type I and III
in five patients, respectively. Three out of four patients with
catastrophic APS suffered from cutaneous necrosis at presen-
tation. Other associated clinical disorders were autoimmune
thrombocytopenia, epilepsy, headache, renal insufficiency and
thrombotic endocarditis. Two patients suffered from cancer
and one patient had chronic thromboembolic pulmonary
hypertension.

Thromboembolic events during the followup period

One hundred and thirty-one (81.9%) patients completed the 1-
year follow-up, 76 (47.5%) completed 5 years and 23 (14.4%)
completed 10 years of follow-up. Mean follow-up was 6.0
(± 4.6) years (range 0.3–20 years). Out of the 160 patients, 55
(34.4%) had a thromboembolic event during the follow-up
period; 25 were VTE and 30 were arterial thromboembolism.
The cumulative incidence of thromboembolic events during
follow-up was 12.2% (95%CI, 9.6–14.8) after 1 year, 26.1%
(95%CI, 22.3–29.9) after 5 years and 44.2% (95%CI, 38.6–
49.8) after 10 years (Fig. 1). The thromboembolic recurrence in

Table 1 Demographic and clinical characteristics at diagnosis of 160 high-
risk APS patients*

Characteristics

Age years 41.1 ± 15.0
Female – no. (%) 113 (70.6)
APS-related event at diagnosis – no. (%)
VTE 76 (47.5)
Arterial Thrombosis 69 (43.1)
Obstetric complications 11 (6.9)
Catastrophic APS 4 (2.5)

Autoimmune disorders – no.(%)
SLE 33 (18.8)
Other 34 (19.3)

Risk for arterial thrombosis! – no. (%) 87 (49.4)
Risk for venous thrombosis" – no. (%) 71 (40.3)

*Plus–minus values are means ± SD; VTE, venous thromboembo-
lism; SLE, systemic lupus erythematosus. !Considered risk factors for
arterial thrombosis: diabetes mellitus, hypertension, hypercholesterol-
emia, obesity, smoking habit and family history. "Considered risk
factor for venous thrombosis: recent surgical intervention, peri-oper-
ative immobilization, oral estroprogestinic treatment, pregnancy,
malignancy, family history, thrombophilia and previous VTE.

Table 2 Sites of thromboembolic events at presentation

Site N

Venous sites
Venous thrombosis of the lower limbs 54
Pulmonary embolism 14
Venous thrombosis of the upper limbs 2
Retinal thrombosis 2
Inferior vena cava thrombosis 1
Mesenteric vein thrombosis 1
Jugular vein thrombosis 1
Tricuspid valve thrombosis 1

Arterial sites
Stroke 27
TIA 15
Arterial thrombosis of the lower limbs 15
Myocardial infarction 8
Renal artery thrombosis 2
Retinal artery thrombosis 1
Mesenteric ischemia 1

Cutaneous necrosis 3

TIA, transient ischemic attack.
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patients with VTE at diagnosis was 16 out of 27 cases (59%).
Likewise, recurrence of arterial thromboembolism (ATE) in
patients was 15 of 22 cases (68%). Two patients with pregnancy
morbidity at presentation subsequently suffered from an
episode of cerebral ischemia. All four catastrophic APS
patients suffered a recurrence during followup, two in the
venous circulation (Budd–Chiari syndrome and pulmonary
embolism) and two in the arterial circulation (myocardial
infarction and peripheral artery thrombosis).

The incidence of events during follow-up was independent of
the clinical manifestations at diagnosis. As shown in Fig. 2, the
cumulative incidence of events after 10 years was 45%, 47%
and 37% for venous, arterial and pregnancy morbidity as a
qualifying event, respectively (P = ns).

Oral anticoagulant treatment and thromboembolic events in

the follow-up period

Out of 160 patients, 123 received long-term oral anticoagulant
treatment during the entire follow-up period, whereas 37 did
not (13 did not take anticoagulants and 24 took aspirin alone).
Subsequent thromboembolism occurred in 36 (16 VTE and 20
ATE) out of 123 anticoagulated patients [median International
normalized ratio (INR) at the time of event 2.3], and in 19 (9
VTE and 10 ATE) out of the 37 non-anticoagulated patients.
The cumulative incidence of events was significantly higher in
patients not taking oral anticoagulants (P = 0.002, Fig. 3).
Multivariate Cox regression analysis showed that the oral
anticoagulant status was the only predictor of thromboembolic
events during follow-up (HR = 2.4 95%CI 1.3–4.1; P <
0.003). Only one thromboembolic event recurred amongst the
patients with a predominant IgM isotype. This was an acute
myocardial infarction in a 64-year-old female receiving antico-
agulant treatment.

Major bleeding and death

There were eight major bleeding events – seven in patients on
oral anticoagulants (0.8% patient/years) – and 10 deaths
during follow-up (0.8% patients/years; seven were cardiovas-
cular and three were non-cardiovascular deaths). Among the
cardiovascular deaths, two were as a result of cerebral bleeds
(one patient was not anticoagulated), five were sudden deaths
(one in a patient with dilated cardiomyopathy secondary to
ischemic heart disease). Among non-cardiovascular deaths, one
resulted from an acute respiratory failure and two patients died
of neoplastic disease.
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Fig. 1. Cumulative incidence of thromboembolic events [25 venous
thromboembolism (VTE) and 30 arterial thromboembolism (ATE)] in 160
patients with antiphospholipid syndrome (APS) and triple laboratory
positivity (figure reports data of 10-years follow-up).
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Fig. 2. Cumulative incidence of thromboembolic events in patients with
antiphospholipid syndrome (APS) and triple laboratory positivity
according to the clinical features at diagnosis.
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Discussion

Clinical studies on APS have generally enrolled patients with
different laboratory profiles and consequently different risk
profiles for VTE and ATE [6,7,10]. It is now recognized that
patients positive for more than one laboratory test [11,12], and
particularly those with three positive tests, are at higher risk of
thrombosis [10,13,22]. To our knowledge, this is the first
large-scale study looking at the clinical course of a homogenous
cohort of APS patients with full positive laboratory profile. We
appliedrigidenrolmentcriteria:patients entered thestudyonly if
they had both clinical features ofAPS and positivity in the three
laboratory tests (LA, aCL and aß2GPI). The laboratory data
were confirmed by a reference laboratory. Importantly, data
were confirmed in all patients and tests were repeated in
recurrent cases or each year in the majority of patients. Those
patients with aCL values of < 40 Units were excluded. This
restrictioncriterionwas introducedonthebasisof theresultsofa
previous clinical study showing a strong correlation between
aCL titer and thrombosis [23]. We also recently observed that
40 units GPL rather than the 99th percentile is a valid cut-off
to identify patients at risk of thrombosis [24]. The number
of enrolled patients with obstetric complications alone was
low (9.7%), highlighting that the majority of female patients
with triple positivity in laboratory tests suffer from thrombo-
embolicevents [22].Thisselectedcohortofpatientsdifferedfrom
the large cohort described by Cervera et al. [25,26] in several
aspects. Less than half of the patients reported by Cervera et al.
were LA positive. We had more male patients (29% vs. 18%)
and primary APS cases (62% vs. 53%). Our data come close to
the data fromCervera et al., if we only considered primaryAPS
patients (female/male ratio drops to 3.5:1) [25]. The higher
proportion of male patients in our cohort might underlie the
higher prevalence of ATE events (43% vs. 26%) [25].

As this cohort of patients was monitored in Thrombosis
Centers, we focused our attention on thromboembolic events
during the follow-up period. There was a high cumulative
incidence of events after 10 years (44.2%). The qualifying event
at diagnosis did not predict the type of recurrence (arterial or
venous). Indeed, patients with VTE, ATE or pregnancy
morbidity had a similar incidence of recurrent thromboembolic
events. This observation introduces the hypothesis that the full
antibody profile, rather than the type of clinical onset, is more
closely related to the recurrence of events. Our findings do not
confirm the findings of previous studies [23,27] that have
suggested that the recurrence of an event is more likely to occur
in the same vascular district (i.e. venous or arterial).

The high incidence of recurrences highlights the need for
adequate long-term antithrombotic treatment in high-risk
patients. Oral anticoagulants are recommended after a first
episode of VTE [28] to prevent recurrence [29–32]. As there is
currently no evidence to support the superiority of oral
anticoagulant therapy over antiplatelet therapy [15], antiplatelet
drugs are generally recommended after an episode of stroke.
However, in this cohort, patients treated with oral anticoagu-
lants had significantly less VTE and ATE events. This finding

encourages the use of long-term oral anticoagulant treatment
not only in patientswithVTEbut also in patientswithATEat a
stable INR between 2.0 and 3.0. This range can be increased to
3.0–4.5 after a recurrence during oral anticoagulant therapy,
although the benefit of this approach has been questioned by
some trials [16,17]. In some cases (particularly in ATE) adding
low-dose aspirin to standard anticoagulation may be a valid
option. The finding of a low incidence of major bleeding in our
series also supports this contention. Alternatively, the use of
long-term low-molecularweightheparinhasalsobeenproposed
[33], but experience with this is limited. Other approaches that
are aimed at the reduction of antiphospholipid titer in selected
patients by using rituximab [34] or transplanting hematopoietic
stem cells [35] are still under investigation.

In conclusion, in the present study – which to our knowledge
is the first to examine patients that are positive for APS as
determined by three separate tests – provides information on
patient characteristics and on the clinical course of the disease.
Triple positive patients have a substantial risk of recurrent
thromboembolic events. These recurrences not only influence
morbidity but are also themost common cause of death in APS
[25]. Oral anticoagulant therapy significantly reduces recurrent
thromboembolism, although itmight prove insufficient in some
cases. Therefore, there is need to now focus on determining
prognostic factors and better treatment strategies for this group
of high-risk patients.
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