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Anti-phospholipid syndrome (APS) is an acquired pro-thrombotic autoimmune disease that predisposes to
thrombotic events and/or obstetric complications, in the persistent presence of anti-phospholipid anti-
bodies (aPL). Life long moderate-intensity anticoagulation is the option of choice for aPL-positive patients
with a previous thrombosis; critical issues concern the management of those with a history of arterial event
due to the high rate of recurrence. Alternatives comprise anti-platelet agents and high-intensity anti-
coagulation. Low dose aspirin (LDASA) and low molecular weight heparin provide the mainstay of the
treatment of obstetric APS, allowing a birth rate in 70% of cases. The management of refractory APS,
thrombotic as well as obstetric, is highly debated, but an increasing burden of evidence points towards the
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beneficial effects of multiple treatments. Similarly, a management envisaging multiple drugs (anti-
coagulation, steroids, plasma exchange and/or intravenous immunoglobulins) is the most effective
approach in catastrophic APS. Asymptomatic aPL carriers are at higher risk of thrombotic and obstetric

complications compared to the general population, thus potentially benefitting of a pharmacological
intervention. LDASA and hydroxychloroquine can be considered as options, in particular in case of high risk
aPL profile, concomitant cardiovascular risk factors or associated autoimmune disease. APS is apparently a
simple condition, but its multifaceted nature requires a complex and tailored treatment.

© 2018 Elsevier Ltd. All rights reserved.

Contents
1. Introduction . .. AP [0
11. Anti- phosphollpld antlbodles and thelr main antlgen ............................................................................ 00
1.2. How anti-phospholipid antibodies exert a pathogenic role ..............coiiiiiiiiiii ittt et et eie et eiiinaannana. .. 00
1.2.1.  How anti- phosphollpldantlbodles1nducethromb051s......... AP 00
1.2.2. How anti-phospholipid antibodies induce pregnancycompllcatlons PR 00
1.2.3.  How anti-phospholipid antibodies induce catastrophic anti- phosphohpld syndrome PR 0 0
2. Treatment of thrombotic anti-phospholipid Syndrome ...............oiiuiiiiii ittt ittt e e i iiineeiinneennn..... 00
2.1.  How to stratify the risk of thrombOSIS .. ... . .ot e e it it ettt ettt e e . 00
2.2.  How to manage patients with thrombotic anti-phospholipid syndrome ................cciiiiiiiiiiiiit ittt it eiiiiienaen..... 00
2.2.1. How to manage patients with venous thrombosis . .............otitii ittt st i e i et eieeinenaennan.... 00

* Corresponding author.Department of Clinical Sciences and Community Health, University of Milan, Italy, Allergology, Clinical Immunology and Rheumatology Experi-
mental Laboratory of Immunological and Rheumatologic Researches, IRCCS Istituto Auxologico Italiano Via Zucchi 18 — 20095 Cusano Milanino, Milan, Italy.
E-mail address: cecilia.chighizola@unimi.it (C.B. Chighizola).

https://doi.org/10.1016/j.jaut.2018.02.003
0896-8411/© 2018 Elsevier Ltd. All rights reserved.

Please cite this article in press as: C.B. Chighizola, et al., The treatment of anti-phospholipid syndrome: A comprehensive clinical approach,
Journal of Autoimmunity (2018), https://doi.org/10.1016/j.jaut.2018.02.003



mailto:cecilia.chighizola@unimi.it
www.sciencedirect.com/science/journal/08968411
http://www.elsevier.com/locate/jautimm
https://doi.org/10.1016/j.jaut.2018.02.003
https://doi.org/10.1016/j.jaut.2018.02.003
https://doi.org/10.1016/j.jaut.2018.02.003

2 C.B. Chighizola et al. / Journal of Autoimmunity xxx (2018) 1-27

2.2.2. How to manage patients with arterial thrombosis ........ P 10
2.2.3. The authors' approach to thrombotic anti-phospholipid syndrome O 0 [ 0]
2.3.  When oral anticoagulation fails to prevent thrombosis ..............iiiiiiiiiiiii ittt et et et et e iieii et 00
23.1. Hydroxychloroqume 00

2.3.2. Rituximab . PPN ¢ 0
2.3.3. Eculizumab . PP 0 [
234. Intravenous1mmun0globulrns......... PP 00
2.3.5. The authors' approach to refractorythrombotlc antl phospholrprd syndrome PP 0 [ 0]

24. Whatthefuturewrllbrrng,...............................................................,..........,....,..........,........ 00
2.4.1. Direct oral anticoagulants .. 00
2.4.2. Sirolimus ......... . 00

3. Treatmentofpregnantwomenwrthantlphosphollpldsyndrome PP ¢ [0}

3.1.  How to stratify the risk of pregnancy complications .. R 0 [ 0]

3.2.  How to manage pregnant women with anti- phosphollprdantrbodres P 00
3.2.1.  First line strategy: lowdoseasprrmandlowmolecularwerghtheparrn PP 0[O
3.2.2. Treatment of women with obstetric anti-phospholipid syndrome
3.23. Treatment of pregnant women with thrombotic APS .....................coo.t
3.24. From clinical studies to bedside .............coiiiiiiiiiii i
3.2.5. The authors' approach to pregnant APS women .. ..

3.3.  When low dose aspirin and low molecular weight heparm fall to prevent obstetrlc compllcatlons PR ¢ [0}
33.1. Steroids . 00
33.2. Hydroxychloroqume .................. AP 0 [0
3.33. Intravenous immunoglobulins AP 0[O
3.34. Aphaeretictreatments.................................................... P 0 [ 0]

3.3.5. Multiple treatments ........... P 00
3.3.6. The authors' approachtorefractoryobstetrchPS AP 0 [ 0]
34. Whatthefuturewrllbrlng....................................................................................................

341 Statins ......oeiiiiiiii e
3.4.2. Tumor necrosis factor -a inhibitors .... e
3.5. The thrombotic risk in women with obstetrlc antr phospholrprd syndrome PPN 0 [

4, Treatment of catastrophic anti-phospholipid syndrome ......... 00
4.1. Why some patients develop catastrophic anti- phosphollpldsyndrome P ¢ [0
4.2.  How to manage catastrophic anti-phospholipid syndrome .. .. P ¢ [0
4.3.  When first line strategies fail to prevent recurrences ofcatastrophrc antr phosphollprd syndrome PP 0 [0

L T PO 41014 ) 1 0T o AP 0[O

4.3.2. Eculizumab . NPT [ 0]
44. The authors' approach to catastrophrc antr phosphohpld syndrome ............................................................... 00
5. Treatment of asymptomatic subjects with anti-phospholipid antibody POSItiVIty ...........ouiriiiiiii i e e et et 00

51. How to manage patients with positive anti-phospholipid antibodies and no clinical manifestation of anti-phospholipid syndrome .... .... 00
5.1.1.  How to stratify the risk of throOmbDOSIS ... ...ttt i e et et et e e et e e

512, LOW d0SE @SPIIIN . .vtneetetete et e e ie e en e eaeaaans

5.1.3. Hydroxychloroquine ..................

514, Statins ........oiiiiiiiiiiiiiien

515. Vitamin D ............cociiiiiiiiat,

5.1.6. Ubiquinol .

51.7. The authors approach to asymptomatlc carriers of antl phosphollpld antlbodles e ... 00
5.2. Treatment of pregnant women with positive anti-phospholipid antibodies not fulfilling clrnrcal crrterra for antl phospholrpld syndrome .. 00

52.1. How to stratify the obstetric risk PP 00

522, LOW d0SE @SPITIIN ..ttt ettt ettt ettt e ettt et e e e e e e e e e e e e 00

5.2.3. Low dose aspirin plus lowmolecularweightheparin PP ¢ [0

5.24. Hydroxychloroquine .. P 0 [ 0]

5.2.5. The authors' approach to asymptomatlc pregnant women w1th antl phosphollpld antlbodles . . 00

53. Treatment of pregnant women with positive anti-phospholipid antibodies not fulfilling laboratory criteria for antl phosphollpld syndrome 00
53.1. The authors' approach to pregnant women with positive anti-phospholipid antibodies not fulfilling laboratory criteria for anti-

Phospholipid SYNAIOME ... ... ...ttt ettt ettt et e ettt et et e i, 00

6. Conclusions: reSearch agenda ... ........o.iuininiiit ettt ittt et e ettt ettt e ettt 00

FUnding acknowWledgement . .. ......iu ittt ettt e et e e ettt e e, 00

Y010)0) 3 10 T=) 1 L - P ¢ [0}

S] (] (<) 1 Lo/ PP 0 [0

1. Introduction Among pro-thrombotic conditions, APS is unique as thrombosis
might happen at any site throughout the whole vascular three: veins,
Anti-phospholipid syndrome (APS) is an acquired pro-thrombotic arteries and microvascular system. Multiple thromboses might pre-

autoimmune disease that predisposes to thrombotic events and sent concomitantly in different vascular districts, configuring the
obstetric complications, potentially manifesting at any gestational catastrophic variant of the syndrome (CAPS). These clinical mani-
age, in the persistent presence of anti-phospholipid antibodies (aPL). festations are enlisted in the updated classification criteria for APS
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