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DEFINITION AND EPIDEMIOLOGY



Vreede AP et al. Curr Opin Rheumatol 2019

APS has an incidence of 2 to 5 per 100,000 persons/year and prevalence of approximately 50 per 100,000. 
In patients under 50 years of age, persistent aPLare present in 17% of patients with ischaemicstroke and 

approximately 10% of those with unprovoked venous thromboembolism. 

THROMBOCYTOPENIA IN APS



Estimates for the prevalence of thrombocytopenia in APS range 
anywhere from 16 to 53%.

Most studies have shown a prevalence of thrombocytopenia in 
secondary APS that is roughly doublethan that for primary APS.

Uthman I et al. Ann Rheum Dis 2019
 Unlu O et al. Arthritis Care Res 2019



165 patientswith ITPwith APLpositivity (medianage33.9 ± 14.8 yearsat the time of
diagnosis)andanoverallmeanfollow-up periodof 63.4 ± 43.6 months(range1ς132).
The incidencerate of thromboembolic events for all ITPpatients was 1.52 per 100
patient-years,and for the aPL-positivegroup it was 6.20 per 100 patient-years,which
washigherthan thosefor the aPL-negativegroup(1.28per 100patient-years).

APS IN THROMBOCYTOPENIA

10-yrs 92% vs 46%

Kim KJ et al. BJH 2013



Thirty-three patients with APS without 
thrombocytopenia and 21 patients with ITP 
were enrolled.

An higher incidence of multiple antibodies (>3) were detected  in APS 
(75%) compared to ITP (57%), P < 0.05.

Bidot CJ et al. AJH 2006



PATHOPHYSIOLOGY



ITP Antiplatelet antibodies are
detected in 50ς60% of the ITP
patients. Theseautoantibodiesare
frequently directed against
abundantly present glycoproteins
at the platelet surface,particularly
GPIb-V-IX and integrin IhIb 3̡, and
morerarelyintegrin 2h 1̡.

APS the pathophysiology of
thrombocytopenia in APS is
incompletely elucidated, several
mechanismshavebeensuchasthe
antiphospholipid-mediated platelet
activation and consumption, ITP-
like auto-antibodies causing
platelet destruction, and a
thrombotic microangiopathy.

Sun S et al. Cells 2021

Somereceptorshavebeen postulatedto mediate platelet activationvia co-factor-antibody complexes,suchasToll-like
receptors,ApoER20 , GPIb-V-IX andCŎʴwLL!. A continuous low-grade activation of platelets by the cofactor-antibody
complexesresultsin a higherplatelet turnover,ultimately resultingin thrombosiscombinedwith thrombocytopenia.



Anti- 2̡GPI antibodies bind to negative
phospholipids of endothelial cells, monocytes,
and,to a lesserextent,platelets.

By interacting with membranereceptors (GPIbh Σ
ApoER2, TLR,and annexin A2), they trigger the
activation of many intracellular kinases, thereby
modulating the expressionof procoagulantand
anticoagulantmolecules.

In addition, this binding to membrane
phospholipids induces acquired APCR by
preventing the formation of coagulation factor
complexes on the cell surface which reduces
inhibition of factor Va and VIIIa by protein
C/protein S complex. Theseantibodies are also
involvedin complementactivation.



Antiphospholipid antibodies stimulate the 
release of superoxide anion (Oω2- ) and nitric 
oxide (ωNO) from endothelial cells, giving rise 
to peroxynitrite (ONOO-) and lipid 
peroxidation products (LPO) such as 4-
hydroxynonenal (HNE) and isoprostanes. 

These may induce premature megakaryocyte 
(MK) and platelet apoptosis, leading not only 
to thrombocytopaenia, but also to 
phosphatidylserine exposure and coagulation 
activation. 

Ames P et al, Rheumatology 2023



Tomasello R et al. Biomedicines 2021



DIAGNOSIS



Vreede AP et al. Curr Opin Rheumatol 2019



THROMBOTIC & 
HEMORRAGIC RISK



¢ŇǊƴƛŎŜǊƛǳ CC  et al. Medicina 2022



THROMBOCYTOPENIA INCREASES THROMBOTIC RISK IN APL

691 patients with autoimmune disease were followed between Jan 2002 e Dec 2006 at Hokkaido University for a 
median period of 128 months.
 

Among aPL-negative patients, in contrast, there was no difference in the rate of thrombosis development between 
patients with and without low platelet counts (0.89 versus 0.54 per 100 person-years, P = 0.423).

Hisada R et al. JTH 2017



Duringthe studyperiod,62%of patientswith thrombocytopenia(18/29) and20%(17/85) of thosewithout died (P< 0.001).
A sub-analysisof the causesof death showedthat thrombosisaccountedfor 13% of the fatal events in the group with
thrombocytopeniabut only 1%in the groupwithout (P¼0.01); the other identified causesof deathdid not differ between
the two groups

Pardo-Gea J et al. Rheumatology 2022

THROMBOCYTOPENIA IMPACT ON OVERALL SURVIVAL



Shi Y et al. Reumatol Ther 2023

Inclusion criteria: 
1. Confirmed positive aPLs
2. Platelet count <100x109/l 

Exclusioncriteria:
1. Patients with other underlying
autoimmune diseases 
2. other causes of thrombocytopenia



Shi Y et al. Reumatol Ther 2023

The platelet count at admissionwas significantlylower in
aPLscarriers [26 (9 109 /l) (9, 46) vs. 64 (24, 89), p =
0.0002].
Triple aPLspositivity is more common in primary APS
patientswith thrombocytopenia[24 (51.1%) vs. 40 (72.7%),
p = 0.04], althoughthe proportion of positivesingleaPLis
similarbetweenthe two groups.



During the 5-year period between January1, 2009, and December31, 2014, an unweighted total of 45,123,086
admissionswascollected in the NISdatabase,of which67,824 includedan ITPdiagnosiscode. ITPpatientswere older
(56.23vs. 48.67, p < 0.0001) andmore likelyto beCaucasian(69.60%vs. 65.87%, p < 0.0001) than non-ITPpatients.

The prevalence of any thrombosis in
patients with ITP (11.49%) was
significantly higher than in non-ITP
patients (8.28%, p < 0.0001), with a
greaterrate of DVT(6.17%vs. 3.45%, p <
0.0001) than PE (1.36% vs 0.86%, p <
0.0001).

The rate of arterial thromboembolism
was similar between groups(0.24%, p =
0.97).

The logistic regressionmodel identified
several classic thrombosis risk factors
present among ITP patients
experiencing any thrombosis including
APS; surgery,central venous lines, SLE,
obesity,andhypertension.

Machin N  et al. Thromb Res 2018



A meta-analysis of 10 studies totalizing 1574 patients was performed in order to determine the risk of thrombosis in 
ITP patients with APLs.

Moulis G et al. Autoimmun Rev 2016



The risk of all thromboses associated with LA was OR: 
6.11, 95% CI: 3.40ς10.99, whereas for aCL, the OR was 
2.14, 95% CI: 1.11ς4.12. 

The risk of arterial thrombosis associated with LAwas 
5.52, 95% CI: 2.40ς2.70 and the risk of venous thrombosis 
was 5.13, 95% CI: 2.31ς11.40. The risk of arterial 
thrombosis associated with aCLwas 2.12, 95% CI: 0.84ς
5.33 and the risk of venous thrombosis was 2.00, 95% CI: 
0.83ς4.81].

Moulis G et al. Autoimmun Rev 2016



Among 197 patients with thrombotic APS, (females
71.1%) with primary APS (65.9%), eighty patients
(40.6%) experienced167bleedingevents.
Themedianageat APSonsetwas40 years(28-51 years),
andpatientswere followed for a medianof 10years(6-17
years; 2412patients-years).

Venousthromboembolismwas the most frequent initial
thrombotic manifestation (58.8%), followed by arterial
(44.2%) andmicrovascular(2.5%) thromboses.

All patients were exposed to anticoagulation and/or
antiplatelet therapyat somepoint during follow-up.
Almost all patients were treated with anticoagulation
(98.5%), and 24.9% received both anticoagulationand
antiplatelet therapy.

Gaspar P et al. Res PractThrombHaemost. 2024 

For every 100 patients followed in 1 year, 1.6
experiencedat least 1 major bleeding. Damage
arose in 8% of all patients, mainly in the central
nervoussystem.



ANTITHROMBOTIC 
TREATMENT



Knight JS et al. BMJ 2023



ωForpatientswith DVTand/or PE,the ASHguidelinepanelsuggestsusingDOACsoverVKAs.

ωThis recommendationmay not apply to certain subgroupsof patients, such as those with renal
insufficiency (creatinine clearance <30 mL/min), moderate to severe liver disease, or
antiphospholipidsyndrome

ASH

ωDOACs are not recommended in patients with severe renal impairment, during pregnancy and 
lactation, and in patients with antiphospholipid antibody syndrome

ESC

ωRivaroxabanshould not be used in patients with triple aPLpositivity due to the high risk of
recurrent events(1b/B). DOACscould be consideredin patients not able to achievea target INR
despitegoodadherenceto VKAor thosewith contraindicationsto VKA(eg, allergyor intoleranceto
VKA)(5/D).

ωBasedon the current evidence,we do not recommenduseof DOACsin patientswith definite APS
andarterialeventsdueto the highriskof recurrentthrombosis(5/D).

EULAR

ωForanticoagulationfor treatment andsecondaryprophylaxisof arterial thrombosis in patientswith
APS,we recommendVKAsanddo not recommendDOACs(Grade1B).

ωWe recommendagainstthe initiation of DOACsfor treatment or secondaryprophylaxisin patients
with venousthrombosisand known triple positive APS(Grade1B). For patientswith triple positive
APSwho are currently on a DOAC,we recommend switching from the DOACto a VKA after
discussionwith patientsregardingthe availableevidence.

BHS



Ambati A et al. Curr Opin Rheumatol. 2023



For ITP patients with VTE, the recommended platelet thresholds for anticoagulation are similar to those recommended 
for cancer patients and are based primarily on expert opinion.

Saldhana A et al. Thromb Res 2024



PLATELET TREATMENT



Xourgia E et al. Curr Rheumatol Rep 2020



Saldhana A et al. Thromb Res 2024; Balitsky AK et al. Blood 2018





Guitton Z et  al. Rheumatology 2024 



Guitton Z et  al. Rheumatology 2024 

This was a multicentreretrospective cohort study. We included patients presenting SLE-ITP treated with TPO-RAs from 2009 to 2016. All 
participating centres(n = 11) were secondary- or tertiary-care hospitals belonging to the French national network for adult ITP.

A total of 18 patients (14 females, 78%) with definite SLE according to ACR criteria were included in the study and ten (55%)patients had 
aPLs, five (27%) with definite APS. The mean platelet count at ITP diagnosis was 36 x 109/l with severe bleeding manifestations in three 
patients. 
All but one patient achieveda responsewith TPO-RAsoverall (94%), 12/13 (92%) with romiplostim (7 CR,5 R) and 9/12 (67%) with
eltrombopag(7 CR,2 R).

Five patients (28%) showed
thrombotic events (TEs) as a
side-effect during treatment
with eltrombopag (n = 4) or
romiplostim (n = 1). TEs
occurred at a median of 3.5
months (range: 1-7 months)
after treatment.



For acute treatment of severe autoimmune thrombocytopenia, 
high-dose glucocorticoids (including pulses of intravenous 
methylprednisolone) (4/C), with or without intravenous 
immunoglobulin G (4/C), and/or rituximab (2b/B), and/or high-dose 
intravenous cyclophosphamide (4/C), followed by maintenance 
therapy with rituximab (2b/B), azathioprine (2b/C), mycophenolate 
(2b/C), or cyclosporine (4/C), should be considered

Regardingchoiceof drug for maintenancetherapy,there is no hierarchybetweenthe recommendeddrugs,and this is
left to the treatingǇƘȅǎƛŎƛŀƴΩǎdiscretion.

In casesrefractoryto thesedrugs,thrombopoietinreceptor(TPO)agonistsandsplenectomyareoptions; althoughthe
two modalitieshavenot been formally comparedin SLEand data mainly comefrom observationalstudies,it seems
reasonableto useTPOagonistsprior to splenectomy,giventhe possiblecomplicationsand long-term sequelaeof the
latter. However, it should be considered that TPO agonists have been associated with a higher risk of
thromboembolicevents,therefore their useshouldbe avoidedin aPL-positivepatients.

Fostamatinib, a spleen tyrosine kinase inhibitor, is approved for the treatment of chronic immune thrombocytopenia, 
but has not been tested in SLE.



Theremissionrate was significantlyhigher
in the patients who received
glucocorticoids than in the patients
without treatment (RR8.33 [95% CI3.07ς
22.6]: p < .001).

There was no statistically significant
associationbetweenglucocorticoidtherapy
and thrombosis (RR 1.57 [95% CI, 0.17ς
14.9]: p 0.7).

Splenectomyin the APATpatientshada
significantlyhigherremissionrate than
medicaltherapy(RR8.37 [95%CI1.61ς
43.7]: p=0,01)-

Abe N et  al. Modern Rheumatol 2020



Sciascia S  et al. Semin Arthritis Rheum. 2019

This retrospectivestudy included 6 consecutive
PAPSpatients[medianage49.5 (range38ς66), all
female] who presented with severe
thrombocytopenia (platelets < 50,000/mm3,
meanvalue31,000± 9000/mm3 ).

A full response(platelets > 150,000/mm3 ) to
RTX was observed in 5 out of 6 patients
(83.3%), achieved in a median of 4 weeks
(range2ς6) after last infusionof RTX.

RITUXIMAB



SIROLIMUS

Seven patients with APS and thrombocytopenia were enrolled to receive Sirolimusat the median dosage of 1 mg o.d.
At the start of sirolimustherapy, the median age of study participants was 58 (range: 19ς61) years with a median disease 
course of 1.5 (range: 0.3ς10.0) years. 

Xie W et al. Front Immunol 2022



Xie W et al. Front Immunol 2022

Platelet level was raised rapidly in the first 3 months and then increased steadily, with an overall response rate and 
complete response rate of 85.7%and 71.4% after sirolimustherapy, respectively

SIROLIMUS



B-cell and antibodies: the increased
expression of platelet membrane
glycoproteinsand bindingof the anti-b2GPI-
b2GPI complex after aPL antibody
stimulation lead to activation and
aggregationof platelets. Sirolimushas been
confirmed to block Bcell-activating factor-
stimulatedB-cellproliferationandsurvivalby
attenuating mTORC1/2-mediated
intracellular free Ca2+ elevations and
suppressing the Ca2+ -CaMKII-dependent
PTEN/Akt-Erk1/2 signalingpathway.

Autophagyblockade: in ITPrevealedimpaired autophagyaffects the differentiation of hematopoieticstem cells into
megakaryocytesand differentiation of megakaryocytesinto platelets. From this point of view, autophagy target
treatment with sirolimus, as the autophagyinducer, haspotential to elevatethe platelet level in APS-TPvia promoting
platelet releasefrom the bonemarrow.

T-cell disorder: ITPispredominatelya Tcelldisorder,characterizedby abnormalT-cell responses,particularlydefective
activity of regulatoryT cells. Sirolimusmainly inhibits the activationand proliferationof T cellsvia inhibition cytokine
receptor-dependentsignaltransductionbut selectivelyexpandsfunctionalregulatoryTcells.

Xie W et al. Front Immunol 2022; Wang D et al. Hematology 2022

SIROLIMUS



Yun Z  et al. Front Immunol 2023

BELIMUMAB



The BLAST trial is an investigator
initiated, single-centre, open-label,
prospective,phase II descriptive pilot
trial of belimumab therapy for
refractory and/or non-criteria
manifestationsof APS.

Subjects will receive belimumab 10
mg/kg in addition to their ongoingAPS
treatment regimen.

Sciascia S  et al. Clin Exp Rheumatol 2023

BELIMUMAB



BACKGROUND

Syk plays a crucial role in the immune system,activating

severalimmune-relatedsignalingpathways.

1. Regulatesthe destructionof autoantibody-coatedplatelets,

primarily in thespleenby splenicmacrophages,throughan

Fcɔ-dependentmechanism. Syk is associatedwith the

intracellular region of FcɔRI and FcɔRII expressedon

macrophagesand its inhibition determine the complete

blockadeof FcɔR-mediatedphagocytosis.

2. Syk is a componentof B cell receptor(BCR) signalingand

its inhibition determine a developmentalblock at the

ñtransitionalòB cell stageand an absenceof B cells in

peripherallymphoidorgans.

Barr P. M. et al, Clin Immunol. 2012,  Cooper N. et al, Platelets 2023

Fostamatinibis a potent inhibitor of spleentyrosinekinase(Syk) that hasrecentlygainedapprovalfor treating immune

thrombocytopenia(ITP).

FOSTAMATINIB



Fostamatinib e modulazione del rischio tromboembolico

Modulazione della SYK nelle piastrine. 
SYK è espressa anche nelle piastrine dove 
media alcune vie che inducono l'aggregazione. 

Huang et al 2021

Fostamatinib riduce il rischio tromboembolico senza aumentare i sanguinamenti.

Fostamatinib controlla l'aggregazione 
piastrinica senza impedirla.

Tullemans et al 2021

(TKI con effetto antiaggregante)

Blanch-Ruiz et al. Biomedicines. 2021 Dec23;10(1):31

Modulazione della SYK nei neutrofili. 
SYK è espressa anche nei neutrofili. 
Fostamatinib inibisce la NETosi senza 
prevenire la risposta neutrofilica 
antimicrobica. Braselmann et al 2006

Fostamatinib
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