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ABSTRACT
Objective  Antiphospholipid syndrome (APS) is 
defined by the association of thromboembolic and/or 
obstetrical clinical manifestations and the presence of 
antiphospholipid antibodies. The objective of our study 
was to evaluate the impact of the triple-positive profile in a 
cohort of 204 APS patients.
Methods  We conducted a retrospective study, including 
patients with primary or secondary APS, meeting the 
Sydney criteria with at least one thrombotic and/or 
obstetrical complication. Clinical characteristics and 
the risk of relapse (defined by the occurrence of a new 
thrombotic event and/or a new adverse obstetrical event) 
between triple-positive and non-triple-positive APS 
patients were compared.
Results  204 patients were included in our study, 68 
were triple-positive and 136 were single or double 
positive. 122 patients (59.8%) had primary APS. 67 
patients (32.8%) had obstetrical APS, with a higher 
rate among triple-positive patients (45.6% vs 26.5%, 
p=0.010), and 170 patients (83.3%) had thrombotic 
APS, without difference between triple-positive and 
others. Thrombotic events were more often venous 
(56.4%) than arterial (37.7%). Triple-positive patients 
had more placental complications than others (17.6% 
vs 2.9%, p=0.001) and more non-criteria events 
(48.5% vs 25.7%, p=0.002). Among non-criteria 
events, there was a higher frequency of Sneddon 
syndrome in triple-positive patients (7.4% vs 0.7%, 
p=0.028). The relapse rate was higher in triple-positive 
patients than in others (63.2% vs 39,7%, p=0002). In 
multivariate analysis, the triple-positive profile was 
associated with a higher risk of relapse (HR 1.63; 95% 
CI 1.04 to 2.55; p=0.031).
Conclusion  The triple-positivity is associated with a 
higher risk of relapse and obstetrical complications.

INTRODUCTION
Antiphospholipid syndrome (APS) is 
defined by a combination of at least one 
clinical feature characterised by vascular 

thrombosis (venous and/or arterial) or 
pregnancy morbidity and presence of 
antiphospholipid antibodies (aPL), namely 
lupus anticoagulant (LA), anticardiolipin 
antibodies (aCL) and/or anti-ß2 glycopro-
tein-I antibodies.1 In addition to APS clas-
sification criteria, there is a great variety of 
non-criteria clinical manifestations related 
to aPL, but the real prevalence of most of 
them is unknown.2–4

Patients with positive antibodies for LA, 
ACL and antiβ2-GPI antibodies are said to 
be triple-positive APS. The triple-positive 
profile appears to be the most important 
factor of thrombosis, with a relative risk of 
33, compared with a relative risk of 4 and 
3 for LA and anti-β2GPI respectively.5 The 
triple-positivity also appears to be a risk 
factor for catastrophic APS (CAPS).6 Triple-
positive profile in obstetric APS appears to 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Triple-positivity is associated with a higher risk of 
relapse and obstetrical complications.

WHAT THIS STUDY ADDS
	⇒ Triple-positive antiphospholipid syndrome (APS) had 
significantly more frequently obstetrical features, 
non-criteria manifestations and positive antinuclear 
autoantibodies, with a younger age at diagnosis.

	⇒ Triple-positive APS had higher rates of relapse and 
tend to have more frequently catastrophic APS.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ The stratification of APS therapies and overall risk 
on the status of antiphospholipid antibodies triple 
positivity could be relevant and further studies are 
needed.
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be associated with obstetric complications including 
fetal loss, low neonatal weight and stillbirth.7–15 Few 
data described the overall prognosis, relapse and long-
term outcome of a triple-positive APS.

The aims of this study were to assess the clinical and 
laboratory characteristics of triple-positive APS patients, 
the impact of triple positivity on the risk of relapse and 
the management of these patients.

PATIENTS AND METHODS
We conducted a retrospective, descriptive study, including 
primary and secondary APS patients (defined by Sydney 
criteria) from 2012 to 2019 and from four French 
University Centres, from internal medicine department. 
Patients with another hereditary or acquired thrombo-
philia (antithrombin, protein C or protein S deficiencies; 
factor V Leiden and prothrombin G20210A mutations; 
hyperhomocysteinaemia) were excluded (online supple-
mental figure 1).

Data collection
For each patient, demographic, laboratory and clin-
ical data, in particular thromboembolic events and 
pregnancy morbidity, were collected through a dedi-
cated case report form. Obstetrical complications were 
defined according to the Sydney criteria (1 or more 
unexplained deaths of morphologically normal fetus 
beyond the 10th week of gestation (WG), or 1 or more 
premature births before 34 WG, or 3 or more unex-
plained consecutive spontaneous abortions before 
10 WG). Relapse was defined by the occurrence of a 
new thrombotic event and/or a new adverse obstet-
rical event (as defined in Sydney criteria). Data about 
the associated autoimmune diseases (systemic lupus 
erythematosus (SLE) or other connective tissue 
disease) were collected. Cardiovascular risk factors 
were recorded as follows: diabetes mellitus, chronic 
hypertension, hypercholesterolaemia, obesity and 
smoking habit.

Laboratory tests
LA was determined according to updated guidelines of 
the International Society on Thrombosis and Hemo-
stasis using a diluted Russell viper venom time kit by 
Instrumentation Laboratory; results of mixing tests are 
expressed as the ratio of diluted Russell viper venom 
time of 1:1 mixing of patient and normal pooled 
plasma, divided by diluted Russell viper venom time 
of pooled normal plasma (normal value 1.2).16 17 ACL 
and anti-β2GP1 IgG and M isotypes were measured by 
commercial ELISA and were considered positive when 
values exceeded the cut-off value calculated using 
the 99th percentile of normal age-matched and sex-
matched controls. Non-criteria APL antibodies were 
recorded if available: anti-PS/PT IgG and M, anti-PE 
IgG and M, anti-annexin V.

Statistical analysis
Descriptive statistics are reported as appropriate: cate-
gorical data are expressed as frequencies (percentage); 
continuous data are reported as mean with SD. Clinical 
characteristics of triple positive (TP) patients and non-TP 
(NTP) patients were compared with Student’s t-test for 
continuous variables and χ2 for qualitative variables. 
Kaplan-Meier survival analysis was used to determine the 
relapse-free survival (ie, survival without the occurrence 
of thrombotic event or adverse obstetrical event). HRs 
and 95% CI for the risk of relapse were assessed with Cox 
proportional hazard regression models. Clinically rele-
vant variables associated with p<0.10 in univariate models 
were selected in the multivariate model. Models were first 
fitted on the overall population, and only among primary 
APS. Statistical significance was considered for a p value 
of 0.05. All analyses were performed using R software, 
V.3.4.2 (R Fundation for Statistical Computing, Vienna, 
Austria).

RESULTS
Patients’ characteristics
A total of 204 APS patients were included in our study, 
with a mean age at diagnosis of 41.5 (17.5) years and 156 
(76.5%) were females. Among them, 136 (67%) were 
single or double positive (NTP APS) and 68 (33%) were 
TP APS.

One hundred and twenty-two patients had primary 
APS (59.8%) and 82 patients (40.2%) had APS associ-
ated with another systemic autoimmune disease. The 
most common associated systemic autoimmune diseases 
were SLE (31%), Sjögren’s syndrome (4.4%), systemic 
sclerosis (4.4%) and rheumatoid arthritis (2%). 27 TP 
patients (39.7%) had APS associated with SLE whereas 
37 NTP patients (27.2%) (p=0.098). The analysis of aPL 
isotypes showed that NTP patients had ACL antibodies 
in 87/134 (64.9%) vs 68/68 TP patients (p<0.001), with 
ACL IgG subtypes in 57/134 (42.5%) NTP patients vs 
56/67 (83.6%) TP patients (p<0.001), and ACL IgM 
subtypes in 43/133 (32.3%) NTP patients vs 31/66 
(46.7%) TP patients (p=0.063). NTP patients had posi-
tive B2GP1 antibodies in 43/131 (32.8%) vs 68/68 TP 
patients (p<0.001), with IgG subtypes in 22/131 (16.8%) 
NTP patients vs 54/67 (80.6%) TP patients (p<0.001), 
and IgM subtypes in 27/131 (20.6%) NTP patients vs 
34/67 (50.7%) TP patients (p<0.001). LA was positive 
in 57/125 (45.6%) NTP patients vs 68/68 (100%) TP 
patients (p<0.001). Antinuclear antibodies were posi-
tive in 13/101 (13%) NTP patients vs 20/56 (35.7%) 
TP patients and anti-SSA and anti-SSB types did not 
differ between NTP and TP patients, respectively, 20/86 
(23.3%) and 13/58 (22.4%). Concerning cardiovascular 
risk factors, 61/145 patients (42%) had chronic hyper-
tension, 32/142 (22.5%) had dyslipidaemia and 32/125 
(25.6%) were current smokers, 35% were overweight or 
obese and 13.8% were diabetic.

R
M

D
 O

pen: first published as 10.1136/rm
dopen-2022-002534 on 31 M

arch 2023. D
ow

nloaded from
 https://rm

dopen.bm
j.com

 on 10 June 2025 by guest.
P

rotected by copyright, including for uses related to text and data m
ining, A

I training, and sim
ilar technologies.

https://dx.doi.org/10.1136/rmdopen-2022-002534
https://dx.doi.org/10.1136/rmdopen-2022-002534


3Laurent C, et al. RMD Open 2023;9:e002534. doi:10.1136/rmdopen-2022-002534

AutoimmunityAutoimmunityAutoimmunity

Table 1  APS patients’ characteristics and comparison of triple negative with triple positive patients

Features

All patients
Non-triple-positive 
patients

Triple-positive 
patients

Triple-positive 
primary APS

(n=204) (n=136) (n=68) (n=37)

Female gender (%) 156 (76.5) 99 (72.8) 57 (83.8) 31 (83.7)

Age at diagnosis (years) 41.5 (17.5) 44.9 (18.3) 34.6 (14.0)* 37.8 (13.9)

Follow-up (years) 10.6 (10.1) 9.3 (9.8) 13.2 (11.4)* 11.9 (11.1)

Associated disease

 � SLE (%) 64 (31.4) 37 (27.2) 27 (39.7) –

 � Sjögren (%) 9 (4.4) 7 (5.1) 2 (2.9) –

 � Systemic sclerosis (%) 9 (4.4) 7 (5.1) 2 (2.9) –

 � Obstetrical APS (%) 67 (32.8) 36 (26.5) 31 (45.6)* 17 (45.9)

 � Thrombotic APS (%) 170 (83.3) 114 (83.8) 56 (82.4) 31 (83.8)

Cardiovascular risk factors

 � Chronic hypertension (%) 61/145 (42.1) 43/98 (43.9) 18/47 (38.3) 12/30 (40)

 � Dyslipidaemia (%) 32/142 (22.5) 23/95 (24.2) 9/47 (19.1) 6/30 (20)

 � Smoking (%) 32/125 (25.6) 17/86 (19.8) 15/39 (38.5)* 8/25 (32)

 � Diabetes mellitus (%) 18/130 (13.8) 12/88 (13.6) 6/42 (14.3) 3/27 (11.1)

 � Overweight/obesity (%) 41/116 (35) 24/78 (30.8) 17/38 (44.7) 12/24 (50)

Obstetrical events

 � Recurrent miscarriage (%) 22 (10.8) 15 (11.0) 7 (10.3) 3 (8.1)

 � Stillbirth (%) 26 (12.7) 14 (10.3) 12 (17.6) 6 (16.2)

 � Prematurity (%) 12 (5.9) 2 (1.5) 10 (14.7)* 2 (5.4)

 � IUGR (%) 8 (3.9) 5 (3.7) 3 (4.4) 1 (2.7)

 � HELLP syndrome/pre-eclampsia (%) 16 (7.8) 4 (2.9) 12 (17.6)* 8 (21.6)

Thrombotic events

 � VTE (%) 115 (56.4) 78 (57.4) 37 (54.4) 20 (54.1)

 � Deep Venous thrombosis (%) 92 (45.1) 61 (44.9) 31 (45.6) 15 (40.5)

 � PE (%) 41 (20.1) 31 (22.8) 10 (14.7) 6 (16.2)

 � Arterial thromboses (%) 77 (37.7) 48 (35.3) 29 (42.6) 14 (37.8)

 � Stroke (%) 49 (24) 31 (22.8) 18 (26.5) 8 (21.6)

 � CAPS 5 (2.5) 1 (0.7) 4 (5.9)‡ 2 (5.4)

 � Non-criteria manifestations (%) 68 (33.3) 35 (25.7) 33 (48.5)* 14 (37.8)

 � ITP (%) 24 (11.8) 9 (6.6) 15 (22.1)* 8 (21.6)

 � Haemolytic anaemia (%) 10 (4.9) 5 (3.7) 5 (7.4) 1 (2.7)

 � Thrombotic microangiopathy (%) 10 (4.9) 5 (3.7) 5 (7.4) 2 (5.4)

 � Cardiac valve abnormalities (%) 
Sneddon (%)

9 (4.4) 5 (3.7) 4 (5.9) 1 (2.7)

  �  Livedo (%) 7 (3.4) 6 (4.4) 1 (1.5) 0

  �  Sneddon (%) 6 (2.9) 1 (0.7) 5 (7.4)* 3 (8.1)

  �  Migraine (%) 11 (5.4) 9 (6.6) 2 (2.9) 1 (2.7)

Outcome

 � All relapses (%) 97 (47.5) 54/136 (39.7) 43/68 (63.2)* 22 (59.5)

  �  Thrombotic relapses (%) 74 (36.3) 44 (32.4) 30 (44.1) 16 (43.2)

  �  Obstetrical relapses (%) 30 (14.7) 12 (8.8) 18 (26.5)* 8 (21.6)

 � Death (%) 21 (10.3) 17 (12.5) 4 (5.9) 3 (8.1)

Therapies

Continued
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Thrombotic, obstetrical and non-criteria manifestations in 
triple-positive APS
Of the 68 triple-positive patients with primary and 
associated APS, 57 (83.8%) were women. The mean 
age at first thrombotic or obstetrical event was signifi-
cantly younger in triple-positive patients (34.6 years vs 
44.9 years; p<0.001) (table 1). Among cardiovascular 
risk factors, only higher smoking rates were noted in 
triple-positive patients (38.5% vs 19.8%; p=0.046).

Of these 68 triple-positive patients, 31 (54.3%) had 
obstetric APS, which was significantly higher than 
in NTP patients (54.3% vs 36.3%; p=0.010). Triple-
positive patients had significantly more pre-eclampsia 
and placental abruption than NTP patients (17.6% 
vs 2.9%, p=0.001), as well as a higher rate of preterm 
births (14.7% vs 1.5%, p=0.001). Other obstetric 
complications (spontaneous miscarriage, intrauterine 
growth retardation and stillbirth) did not differ 
between the two groups.

Thrombotic manifestations of APS occurred in 170 
patients (83.3%), with no difference in the prevalence of 
thrombotic APS between TP and NTP patients. Throm-
botic events were more often venous (56.4%) than arterial 
(37.7%), mostly strokes (24%). Five patients presented 
a CAPS and among them, four were triple-positive and 
one was not triple-positive (4/68 (5.9%) vs 1/143 (0.7%, 
p=0.078).

Regarding non-criteria features, 68 patients (33.3%) 
had at least one such event and the rate of these non-
criteria was significantly higher in triple-positive patients 
(48.5% vs 25.7%, p=0.002). The most frequent manifes-
tations were autoimmune cytopenias, including immu-
nological thrombocytopaenic purpura (ITP), which 
occurred in 24 patients (11.8%) and autoimmune 

haemolytic anaemia in 10 patients (4.9%). Triple-positive 
patients had more ITP than other patients (22.1% vs 
6.6%; p=0.003). There was also a higher frequency of 
Sneddon syndrome in triple-positive patients (7.4% vs 
0.7%, p=0.028). There was no difference in the frequency 
of Libman-Sacks endocarditis (table 1). The rate of non-
criteria antibodies did not differ between the two groups 
(10.3% vs 17.6%; p=0.207). Positive antinuclear anti-
bodies were more common in triple-positive patients 
(72.7% vs 53.3%; p=0.018).

Thrombotic, obstetrical and non-criteria manifestations in 
primary APS patients
Of the 122 patients with primary APS, 37 were triple-
positive (38.3%) with 31 (83.7%) women. Of these, 17 
patients (54.8%) had obstetric APS, which was signifi-
cantly higher than NTP primary APS (54.8% vs 37.3%, 
p=0.016). Triple-positive patients had significantly more 
preeclampsia than NTP primary APS (21.6% vs 2.4%, 
p=0.001).

One hundred and four primary APS patients 
(85.2%) presented with thrombotic APS, with no 
difference between triple-positive and NTP patients. 
Thrombotic events were more often venous (55.7%) 
than arterial (36.1%), mostly strokes (24.6%). 
Two patients presented a CAPS, both of them were 
triple-positive.

Regarding non-criteria events, 33 patients (27%) had at 
least one such event, and the rate was significantly higher 
in triple-positive patients (37.8% vs 22.4%, p=0.0122). 
The most frequent manifestations were autoimmune 
cytopenias, including ITP, which occurred in 13 patients 
(10.7% and were more frequent in triple-positive patients 
(21.6% vs 5.9%, p=0.023). The diagnosis of ITP was made 

Features

All patients
Non-triple-positive 
patients

Triple-positive 
patients

Triple-positive 
primary APS

(n=204) (n=136) (n=68) (n=37)

 � DOA or VKA (%) 156/187 (83.4) 96/123 (78.0) 60/64 (93.8) 34/35 (97.1)

 � Antiplatelet therapy (%) 94/188 (50) 61/127 (48) 33/61 (54) 16/33 (48.5)

 � Hydroxychloroquine (%) 91/194 (46.9) 49/129 (38) 42/65 (64.6)* 15/35 (42.9)

 � Corticosteroids (%) 70/173 (40) 44/120 (36.7) 26/53 (49.1) 9/33 (27.3)

 � Laboratory data

  �  Antinuclear antibodies 33 (16) 13 (13) 20 (36)* 13 (35)

  �  Anti-β2GP1 antibodies (%) 111/199 (55.6) 43/131 (32.8) 68/68 (100)* 37/37 (100)

  �  Anti-cardiolipin antibodies (%) 155/202 (76.7) 87/134 (64.9) 68/68 (100)* 37/37 (100)

  �  LA (%) 124/193 (64.2) 57/125 (45.6) 68/68 (100)* 37/37 (100)

  �  Non-criteria antibodies (%) 26/204 (12.7) 14/136 (10.3) 12/68 (17.6) 8 (21.6)

*p<0.05 triple-positive APS (primary and associated) versus triple-negative APS.
‡p=0.07.
APS, antiphospholipid syndrome; CAPS, catastrophic APS; DOA, direct oral anticoagulants; ITP, immune thrombocytopaenia; IUGR, 
intrauterine growth retardation; LA, lupus anticoagulant; PE, pulmonary embolism; SLE, systemic lupus erythematosus; HELLP syndrome, 
low platelets, haemolysis and elevated liver enzymes; VKA, vitamine K antagonists; VTE, venous thrombolic embolism.

Table 1  Continued
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with a platelet count of less than 100×109/L, with isolated 
thrombocytopaenia without any other aetiologies after 
usual screening of thrombocytopaenia. A peripheral 
blood smear had be assessed to rule out pseudothrombo-
cytopaenia and morphological alterations associated with 
hereditary thrombopathies.

Management and outcome of triple-positive APS
A total of 156 patients (83.4%) received therapeutic 
anticoagulation during the follow-up, and triple-positive 
patients were more often anticoagulated than others 
(93.8% vs 78%, p=0.011). Antiplatelet therapy was initi-
ated in 94 patients (50%), with no difference between 
the two groups. Concerning immunomodulating treat-
ments, 91 patients (46.9%) received hydroxychloroquine 
(HCQ) during their follow-up and HCQ use was signif-
icantly higher in triple-positive patients (64.6% vs 38%; 
p=0.001).

The median follow-up was 9.3 years, and was signifi-
cantly longer in triple-positive patients (13.2 years vs 9.3 
years; p=0.011). Ninety-seven patients (47.5%) presented 
at least one thrombotic or obstetrical relapse, and the 
relapse rate was significantly higher in triple-positive 
patients (63.2% vs 39.7%; p=0.002). Among the relapses, 
30 were obstetrical and 74 were thrombotic events, with 
higher rates of obstetrical relapses in triple-positive 
patients. During follow-up, 21 patients (10.3%) died, 
without significant difference between the two groups.

Relapse risk factors
In univariable analysis, the factors associated with relapse 
were the following: aPL triple-positivity (HR 1.77; 95% CI 
1.17 to 2.68; p=0.007), venous APS (HR 1.74; 95% CI 1.13 
to 2.69; p=0.013), a history of premature birth (HR 2.47; 
95% CI 1.24 to 4.93; p=0.010), anti-β2GP1 antibody (HR 
1.70; 95% CI 1.09 to 2.64; p=0.018) and LA (HR 1.59; 
95% CI 1.01 to 2.50; p=0.046). The non-criteria manifes-
tations of APS tended to be associated with a higher risk 
of relapse (HR 1.49; 95% CI 1.00 to 2.23; p=0.052).

In multivariable analysis, the only factors inde-
pendently associated with the risk of relapse were triple-
positive profile (HR 1.63; 95% CI 1.04 to 2.55; p=0.031), 
venous APS (HR 2.05; 95% CI 1.30 to 3.23; p=0.002) and 
previous premature delivery (HR 2.33; 95% CI 1.10 to 
4.92; p=0.027) (figure 1).

Relapse-free survival was significantly decreased in 
triple-positive patients at 6 years (3.75–11.7) vs 14 years 
(8–27.4) (log rank=0.007) (figure  2A). Considering 
the 122 patients with primary APS, the relapse-free 
survival was also significantly decreased in triple-
positive patients (6 years vs 14 years; log rank <0.001) 
(figure 2B).

DISCUSSION
Our study highlighted several messages concerning APS 
triple-positive patients. The prevalence of triple-positive 
APS was 33%, which is consistent with the literature.18–20

Triple-positive APS had significantly more clinical 
features, which distinguish them from NTP patients. 
These patients had more frequently obstetrical features, 
non-criteria manifestations and positive antinuclear auto-
antibodies, with a younger age at diagnosis. They were 
also prescribed more frequently long-term anticoagu-
lation and immunomodulatory therapies, and despite 
these medications, they had higher rates of relapse and 
tended to have more frequently CAPS.

One significant finding of our study is the impact of 
triple-positivity on the outcomes and the management 
of APS. The triple-positive profile was associated with a 

Figure 2  (A) Relapse-free survival in triple-positive and 
non-triple positive patients. (B) Relapse-free survival in 
triple-positive and non-triple-positive primary APS. APS, 
antiphospholipid syndrome.

Figure 1  Risk factors associated with relapse in multivariate 
analysis.
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significant increase in relapse rates (63.2% vs 39.7%) 
in this cohort with a long-term follow-up of more than 
10 years, however, triple-positive patients were followed 
up for longer. This relapse rate was also higher than in 
another study with a shorter follow-up and a lower number 
of patients (73). Even the therapies were all analysed the 
patients compliance is lacking . Specifically, the time in 
therapeutic range in patients treated with AVK could not 
be analysed in this retrospective study and constitutes a 
limitation for the analyse of relapse. Another important 
limitation is higher rates of triple positivity in obstetrical 
APS than previous studies, which could be correlated 
with less frequent early miscarriages in our cohort. In 
thrombotic triple-positive APS, the cumulative incidence 
of deep venous thrombosis was 37% at 10 years.21 Only 
one study previously assessed the risk factors of relapse, 
and found male sex and combined risk factors for deep 
venous thrombosis (DVT) (oestrogen, immobilisation, 
pregnancy, neoplasia and DVT family history) predictive 
for DVT. Here, we demonstrated that triple positivity was 
an independent and strong factor of obstetrical relapses. 
Non-criteria features in primary APS have been recently 
reported to be more associated with triple positivity 
and constitute another prognostic factor, similar to this 
cohort.22

The impact of therapies complementary to anticoag-
ulant and aspirin could be an important issue for this 
particular subtype of APS patients. Previous studies 
assessed the use of complementary therapies in APS 
patients.21 23–28 HCQ was used in 194 high-risk patients 
with a history of unexplained fetal loss or serious 
maternal or fetal complications, and was found to 
be effective in increasing the live birth rate to 84%.28 
Another study of 196 pregnancies in 156 women, 54% 
of whom had a triple-positive profile, investigated the 
benefit of additional treatments, most often intravenous 
immunoglobulins, in addition to conventional treat-
ment with aspirin and low-molecular-weight heparin on 
pregnancy outcomes. The treatment increased the live 
birth rate only in patients with a history of thrombosis 
and triple-positive profile.29 The pathophysiology of 
obstetric complications is complex, and factors predic-
tive of obstetric morbidity could be useful in patients’ 
management. The PROMISSE study showed that there 
is an imbalance in angiogenic factors during pregnancy, 
and in particular a significant increase in soluble fms-like 
tyrosine kinase-1 (sflt1), an anti-angiogenic factor, asso-
ciated with the risk of obstetric complications in patients 
with lupus and/or APS.30 The interest of HCQ on the 
occurrence of thrombosis was also recently evaluated in 
a prospective randomised open-label study in 50 patients 
with primary APS.31 The use of HCQ appeared to reduce 
the risk of thrombosis, without however reaching signif-
icance in multivariable analysis. The HYDROSAPL study 
is designed to evaluate the value of combining HCQ 
with conventional treatment in obstetric APS excluding 
isolated early miscarriages. The BBQ study is the first 

European study to demonstrate the effectiveness of HCQ 
in preventing recurrent miscarriage.

Several limitations should be arised, which could 
limit the definite conclusion from this study. Despite 
retrospective design, among cardiovascular risk factors, 
only higher smoking rates were noted in triple-positive 
patients, which could be a confounding factor. Another 
limit is the lack of analysis of the treatments, including 
INR level at the time of the event, which can affect the 
rate of recurrences.

CONCLUSION
Triple-positive APS patients constitute a particular 
subtype of APS with a high risk of relapse and a need of 
additional therapies. The stratification of APS therapies 
and overall risk on the status of aPL triple positivity could 
be relevant and further studies are awarded.
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