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ANTIOQZOOAIMIAIKO XYNAPOMO (APS)

Xpovia  ayyeioano@pPakTikl VvOooC Me  eneicodia

apTnpiaknc n/kar QAePIKNC OBpouBwong, ePPpuiko
Oavato kai OeTika avTiIpwoPOAINIOIKA avTIowHaTa
(aPL)”

Hughes G, Br Med J 287:1088-1089, 1983
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A. Endothelial cells increase expression of tissue factor (TF) and adhesion molecules. Complement damages the
endothelium via the membrane attack complex (MAC) and acts as a chemoattractant via C5a. Monocytes express
TF and cytokines such as tumor necrosis factor-alpha (TNF-a), interleukin-1 beta (IL-18), and type | interferons

(IFNs), and release microparticles. Neutrophils produce reactive oxygen species and release neutrophil
extracellular traps (NETS).

B. NETs form an intravascular scaffold that promotes thrombus accretion.
C. Chronic activation of the endothelium by aPL can result in progressively occlusive vasculopathy

Knight S, Semin Immunopathol. 2022
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Cardiovascular disease risk in antiphospholipid syndrome: -
Thrombo-inflammation and atherothrombosis

Maria G. Tektonidou”
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Fig. 1. Immuno-thrombo-atherogenic pathogenetic pathway in Antiphospholipid syndrome



Some mechanistic highlights of APS pathophysiclogy

Cell or pathway

In vitro, aPL...

In patients, we can find...

Endothelial cells
Platelets
Monocytes
Neutrophils
Complement
Coagulation

Fibrinolysis

Increase expression of tissue factor and adhesion molecules [33, 34]

Induce activation under shear stress [37]

Trigger expression of tissue factor [39-42] and pro-inflammatory cytokines [43-45]
Promote release of prothrombotic neutrophil extracellular traps (NETs) [49]
Trigger cell lysis as measured by modified Ham test [51]

Interfere with coagulation inhibitors, especially protein C and antithrombin [55, 56]

Interfere with activity of tissue plasminogen activator [58]

More endothelium-derived microparticles [35, 36]

Increased platelet-leukocyte aggregates [38]

Increased tissue factor-expressing monocytes [46-48]

High levels of circulating NETs [49] and anti-NET antibodies [50]
High levels of complement split products [52-54]

High levels of the active free thiol form of factor XI [57]

High levels of plasminogen activator inhibitor-1 (PAI-1) [59-61]

Knight S, Semin Immunopathol. 2022



Type | IFN pathway

v' Type | interferon signature in primary APS patients

Grenn RC, ARD 2017
van den Hoogen LL, ARD 2017

v P Galectin-9 levels in patients with SLE, SLE+APS and PAPS (p<0.05)

correlated with IFN-score, disease activity and tissue factor expression
van den Hoogen LL, ARD 2018

v’ Transcriptome analysis of neutrophils from 9 PAPS patients:

overexpression of genes relevant to IFN signaling

Knight J, JCl insight 2017

@ Interferon-mediated signaling (P = 4.0E-27)
Toll-like rec r signaling (P = 1.0E-09)
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Type | IFN pathway
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Type I interferon gene expression in antiphospholipid syndrome:
Pathogenetic, clinical and therapeutic implications
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ThrPAPS vs HCs

Whole blood RNA Sequencing

* Differential gene expression analysis (DEGA)
of 12.306 genes --34 deregulated genes

* 33 were upregulated by at least 2-fold

>40% were type | and Il interferon-regulated
genes (IRGs)

Machine learning: 79% accuracy to discriminate
thrPAPS from HCs, 82% when only IRGs were
analyzed

Upregulated genes in Upregulated genes in

Venous vs Arterial thrombosis (11) Triple-aPL vs Non-Triple aPL (10)
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Verrou K, Sfikakis PP, Tektonidou MG. Journal of Autoimmunity (in press)

0.04

* APS
“ HC



TA=ZINOMHZH TOY APS

APS ywpig uttokeipevo peupatikd voonua (TtpwTtoTaBEQ)
APS oxeTI(OEVO UE UTIOKE(MEVO PEVHATIKO VOOoT|Ha (KUpiwg ZEA)

Kataotpodikd APS (TtoAuopyavikr) aveTmdpkela e€attiog
TIOAAQTIAWY ATTOP PAKTIKWY CUMPBAUMEATWY TWV ayYEiwV)



Katnyopiec APS/aPL

- OpopPwTtikd APS

- Matgutiko APS

- OpopBwTtikd+Mateutikd APS

- Ektog kpLinplwv APS gkdnAwoelg

aPL+/non APS
2EA[/aPL+
AcvupumtwpaTtikol aPL+ acBeveig




EntutoAaopoc Twv AvitdwodoAutdikwy aviiowpdtwy (aPL)

Yyuq atopo(< 2%)

NoLpweeLC

*JUPLAN

* Noooc Lyme

*TB

* Nolpwdnc evéokapditidba

* EAovooia

* HAV, HBV, HCV

* HTLV-I, CMV, VZV,HIV

* Aemttoomeipwon, Aslopaviaon
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* Qawvuvtoivn
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* [Mpokaivauidn
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ErtutoAaopog twv aPL

AUTOAVOGCO PEVUUOTLKA VOO LOTOL

*JUOTNMATIKOC EpuBNnuatwdnc Avkoc (SLE)
* Peupatoeldnc apBpitda

*>UvOpopo Sjogren

*JkAnpodepua



ErutoAaopoc twy aPL

AocOeveig pe SLE

*20-40% twv 0.0Bevwv pe SLE €xouv Betika
avTLOWOPOALTLOLKA avTLIoWOTO

Mok C, Arthritis Rheum 2005: 2774,
Kaiser L, Ann Rheum Dis 2009;68:238

Moot Ba eupavioouvv teAdika ouvépouo?



Risk of thrombosis in patients with antiphospholipid antibodies(aPL)

* Underlying autoimmune disorders (mainly SLE)
* aPL profile

* Traditional risk factors for thrombosis

* Genetic factors

» Other hypercoagulable states (protein C and protein S deficiency, factor V
Leiden/prothrombin20210 gene mutation)



‘High risk’ aPL profile

* Lupus Anticoagulant (LA) test: strongest risk factor for thrombosis and
pregnancy morbidity
Ruffatti A, Ann Rheum Dis. 2011,70:1083-6
Buyon J, Ann Intern Med 2015

* Persistently positive aPL at medium/high titres

Martinez-Berriotxoa A, Lupus. 2007,;16:810-6
Tektonidou M, Arthritis Rheum 2009,61:29-36

* |gG isotype of aCL and anti-B2GPI ( more specific than IgM isotype)

Ottomo K, Arthritis Rheum. 2012 ;64:504-12

* Triple positivity (LA and aCL kat anti-R2GPl): T risk of arterial /venous

thrombosis and pregnancy morbidity, 30% recurrent thrombotic events
Pengo R, J Thromb Haemost 2010;8:237-42

Bazzan M, Autoimmun Rev 2013 ;12:826-31



aPL profile

* Anti-phosphatidylserine/prothrombin abs(anti-PS/PT):

significant association with LA test/dRVVT (p < 0.0001) and arterial/venous
thromboses in SLE

* Systematic review: aPS/PT: higher risk than anti-PT for arterial and/or venous
thrombosis (OR 5.11; 95%Cl 4.2-6.3 and OR 1.82; 95%Cl 1.44-2.75, respectively).

* 62% sensitivity kat 97% specificity for APS (in-house assay)

Sciascia S, Thromb Haemost. 2014;111:354-64



*aPL-Score (according to aPL type, isotype (1gG, IgM) and titre): higher in
patients with thrombosis/pregnancy morbidity(P< 0.00001)

* aPL-Score of >30: independent risk factor for thrombosis in SLE (HR 3.14 [95% Cl
1.383-7.150], P= 0.006) .

Ottomo K, Arthritis Rheum. 2012 ;64:504-12

* Global Anti-Phospholipid Syndrome Score: (aPL, HT, lipidemia) : higher in
patien]ts with history of thrombosis vs those without [GAPSS 9.5 vs 3.9 respectively, P
<0.001

. %AZ;%)S]S> 16: the only significant predictor of thrombosis [HR =6.17 (95% CI 1.70,

Sciascia S, Arthritis Care Res 2014 ;66:1915
Zuily S, Rheumatology 2015



Thrombosis risk in patients with positive aPL
Traditional risk factors

*Hypertension (mainly arterial thrombosis)

Zuily S, Thromb Res. 2013;132:e1-7
*Hyperlipidemia

Matyja-Bednarczyk A, Thromb Res. 2014,;133:173-6

*Diabetes, obesity, estrogens, family history (recurrent
thrombosis)
Bazzan M, Autoimmun Rev. 2013;12:826-31

*Smoking

Gustaffson J, Ann Rheum Dis 2014



Cigarette smoking, antiphospholipid antibodies and vascular events in Systemic
Lupus Erythematosus.

Gustafsson JT, Gunnarsson |, KallbergH, Pettersson S, Zickert A, Vikerfors A, Moller
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S, Ronnelid J, Elvin K, SvenungssonE. Ann Rheum Dis. 2014 Apr
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Cigarette smoking, antiphospholipid antibodies and vascular events in Systemic
Lupus Erythematosus.

Gustafsson JT, Gunnarsson |, KallbergH, Pettersson S, Zickert A, Vikerfors A, Moller
S, Ronnelid J, Elvin K, SvenungssonE. Ann Rheum Dis. 2014 Apr
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Thrombosis risk in patients with positive aPL
Genetic factors

* HLA-DRB1*04: more frequently in SLE
patients with ischemic cerebrovascular
events /associated with all specificities of
aPL

* HLA-DRB1*13 : associated with any vascular
event in SLE and with 1gG aPL

* Combined HLA-DRB1*04/*13: significant
additive interaction for any vascular events.

Meta-analyses

N (%) OR (95% CI) p Value
DRB1*04
aB,GP11gG |67 (46.5) g:gi)(wl 0 1<0.00001
aCL IgG 60 (41.4) %:gg)(l.ss 10,0005
aCL IgM 59 (39.1) %:;g)(l.zo ' 10.004
aPT IgGt 32 (40.0) ;:gg)(lm © 003
>2aPLt 63 (44.4) g:ij)(ws ' |<0.00001
LACS 40 (47.1) ‘21:2;)(1.53 © 0.0003
DRB1*13
aB,GP11gG |48 (33.3) ;:gg)(l'm © loo1
aCL IgG 47 (32.4) ;:28)(1'07 0 1o.02
aCL IgM 43 (28.5) i:gg)(o'% 0 lo28
aPT IgGt 28 (35.0) ;:gg)(lm © o.0s
>2aPLt 45 (31.7) %:gé)(l.oo © o.0s
LACS 28 (32.9) 1.65(0.9610 14 g6

2.86)




Data on APS incidence and prevalence around the world

ENINTQZH KAI ENMNOAAZMOZ

Author

Duarte-
Garcia

[6%]

Hwang [2]

Luissi [7]

Radin [9]

Rodziewicz

Country/geographical

area

USAMidwestern
Olmsted county

South Korea

Argentina

Northwest Italy
(Piedmont and Aosta
Valley)

UK

Study

period

2000~
2015

2008~
2017

2000~
2015

2010~
2019

1990

Case

definition

Sydney
2006

criteria

Diagnostic
and
utilization
codes

combination

Sydney
2006

criteria

Definite
APS

diagnoses

Diagnostic

Sample

Population-
based
Record-
linkage

system
Nationwide
claims

database

Health
management

organization

Regional
rare disease

registry

Nationwide

Number

of cases

3088

33 (50
definite)

740

2606

Incidence
per
100,000
(FAL)

21

(2.1/2.0)

0.75
(0.91/0.59)

26
(2.9/2.0)

1.1
(NA/NA)

18

Prevalence
per
100,000
(EM)

50 (51/48)

6.19

(7.62/4.76)

403
(NA/NA)

16.8
(NA/NA)

43

Incidence
peak age
(E/M)

30-39
and 70—
79/70-79

30-
39/60-69

NA




Revised Sapporo (Sydney) classification criteria (2016)

Definite APS: 1 clinical + laboratory

1. Vascular thrombosis

One or more clinical episodes of arterial, venous, or small-vessel thrombosis in any tissue or
organ confirmed by imaging, Doppler studies, or histopathology, with the exception of
superficial venous thrombosis.

For histopathologic confirmation, thrombosis should be present without significant evidence
of inflammation of the vessel wall.

2. Pregnancy morbidity

(a) =3 unexplained consecutive spontaneous abortions <10th week of gestation, with
maternal anatomic or hormonal abnormalities and paternal and maternal chromosomal
causes excluded,

or

(b) = 1 unexplained deaths of a morphologically normal fetus >10th week of gestation, with
normal fetal morphology documented by ultrasound or by direct examination of the fetus,
or

(c) =2 1 premature births of a morphologically normal neonate <34th week of gestation
because of severe preeclampsia or eclampsia or severe placental insufficiency




Laboratory criteria - Antiphospholipid antibodies

Lupus Anticoagulant (LA)

Anticardiolipin (aCL)
antibodies

Anti-B2GPI antibodies

Sapporo criteria

Screening, mixing, and
confirmation tests (ISTH
guidelines)

Two or more occasions at
least 6 weeks apart

Detected by standardized
B2GPI-dependent ELISA

lgG and/or IgM
Medium or high titer

Two or more occasions at
least 6 weeks apart

Sydney criteria
Screening, mixing, and
confirmation tests (ISTH
guidelines)

Two or more occasions at
least 12 weeks apart

Detected by standardized
ELISA

lgG and/or IgM

Medium or high titer (>40
units IgG or IgM
antiphospholipid antibody
titer or >99th percentile)
Two or more occasions at
least 12 weeks apart

lgG and/or IgM
Titer >99th percentile

Two or more occasions at
least 12 weeks apart



KAwik€g ekONAWOoELG TNV Evapén tng vooou (Evpwmaiko Registry)

Ev Tw BaOel L0
dAeBoBPSUBWON 327
O©popPomevia 22%
Livedo reticularis 20%
A.E.E 13%
Mveupovikr epBoAn 9%
EuBpuikog Bavatog 8%

Mapodiko oyarpiko A.E.E 7%

ALLOAUTLKT) avapio 7%

Cervera R, Piette J, Font J. Arthritis Rheum 2002



Revised Sapporo (Sydney) classification criteria (2016)

Karmoleg ekbnAwoelg oxeTl{opeveg pe to APS eival adtapdlopfntnta

OUXVEC aAAQ OXL ELOLKEC yia Toug aoBeveic pe APS (non-criteria APS
manifestations):

* NeppormnabBela oxeti{lopevn e APS

* BAaBec Twv BaABidwv TnNC KapSLAC

* OpopPormevia

* Livedo reticularis

* NeupoAoyLKEC eKONAWOELC (eErAnPla, YVWOLAKEC SLaTapaXEQ)

Miyakis S, Lockshin MID, Atsumi T, et al. ] Thromb Haemost 2006;4:295-306.



Aptnplokn r/kot GAePikr} OpopBwon oto APS

*H BpopBwon pmopet va cupPel oe onolodnmote ayyeio, onolovdNTOTE
neyEBou¢ (pLeyalou, LECOU 1 ULKPOU pEeyEBoUC)

* QAeBkn) BpopuBwon= cuxvotepn Ao TNV APTNPLAKN
* Ev Tw BabeL pAePoBpopPwon (DVT)=mio cuxvn BpopPwtiki ekbNAwon

* 1/3 aaoBevwv pe DVT = nveupoviki eUBoAn

* YIIOoTpOomLA{oUOEG TIVEUUOVLIKEG EMPOAEC = TIVEULOVLKH UTTEPTOON
(omavia).



Aptnplokn r/kot PAePikn OpopBwon oto APS

* A.E.E kot TIA: n Ttlo ouyvn aptnpLokn
BpopBwTtikA ekdbNAwon

* AAAEC EVTOTILOELC OPTNPLOKNAC
BpopBwonc: apudptPAnoTpoeldIkn,
otedaviaia, BPaxLOVIEC, LECEVTEPLEC,
VEDPLKA apTnPLOALA

* YYnAn urtoia og vEoug aoBeveic
Xxwpic mpodlabeoikolc mMapAyOVTEC
ylo aBnpookAnpuvon



http://www.google.gr/imgres?imgurl=http://journal.nzma.org.nz/journal/119-1234/1984/content01.jpg&imgrefurl=http://journal.nzma.org.nz/journal/119-1234/1984/&usg=__RAWohuLoY1qBRubKanAe4nIJb3o=&h=1832&w=1912&sz=209&hl=el&start=5&sig2=mKlppkJqKZOAzq1ePVf7MA&zoom=1&tbnid=HyJo8znhcmc9VM:&tbnh=144&tbnw=150&ei=xIR_TpGHENDLsgaj9KU4&prev=/images?q=MESENTERIC+THROMBOSIS&hl=el&sa=N&gbv=2&tbm=isch&itbs=1
http://www.google.gr/imgres?imgurl=http://www.actasurologicas.info/v31/n02/ENG/3102OR09_archivos/image006.jpg&imgrefurl=http://www.actasurologicas.info/v31/n02/ENG/3102OR09.htm&usg=__KdyM7G2Q2hiDG8nIMi13Hg7R6ww=&h=526&w=429&sz=28&hl=el&start=7&sig2=TO0xx3NJibi7Zj3Jmu71PQ&zoom=1&tbnid=vKRI4p4WE_p4qM:&tbnh=132&tbnw=108&ei=6oR_TuS0CtDLsgaj9KU4&prev=/images?q=RENALTHROMBOSIS&hl=el&sa=N&gbv=2&tbm=isch&itbs=1

NeupoAoylkeg EKONAWOELS

*A.E.E kot TIA= oL TTILO GUYVEC
VEUPOAOVYLKEC ETUITAOKEC

- ekbnNAWOoELG in situ
BpouBwonc N epBoAwv armno
BaABLdkn kapdlakn vooo.




The estimated frequency of antiphospholipid antibodies in young adults with
cerebrovascular events: a systematic review.

* Meta-avaAluvon -Medline 1970-2013

* OeTIkA aPL og véouc aoBeveic <50 etwv pe BpouPwTIKA eyKePaALka
gnelcodla kabe tumovu : 17%

*22% ywa AEE.

* Betikd aPL: 5 —mAdolo kivouvo ekdnAwong AEE, TIA

* INUAVTLKA peBodoAoyika tpofAnpota (0plopoc duoLOAOYLIKWY OpLlwv
/ovarapaywyn anoTteEAECUATWY)



NevpoAoyikec ekONAWOoEeLG EKTOC Twv A.E.E?

*EmiAnyia *MS-like BAaBeg KNZ
Wyxwon

* Xopeia

* Hukpovia

Rodrigues CE, Carvalho JF, Shoenfeld Y. Eur J Clin Invest. 2010 ;40:350-9.
Hughes GRV. Lupus 2010;19:343



NevpoAoyikec ekONAWOoELG EKTOC Twv A.E.E?

* OQpopPwon apdptBANCTPOELOKAC
aptnpiag n epAePag

* OpopPwon dAeBKwV KOATIWV
* NeupoaloOntnpLokn AMwWAELD KOG

* Eykapola pueAitida

* [VWOLOKEC SLOTaPOXEC



http://www.bmii.ktu.lt:8081/unrs/eyes?trg=oneimg&nr=12&image=1
http://www.google.gr/imgres?imgurl=http://emj.bmj.com/content/23/7/e44/F1.large.jpg&imgrefurl=http://emj.bmj.com/content/23/7/e44.full&usg=__FgKo00Dom9MzZzprVC5TxGNfQQU=&h=1457&w=1800&sz=186&hl=el&start=6&sig2=wcHbmkQf3Yo3dNWVBpLs7A&zoom=1&tbnid=XPY0AzSnehsnSM:&tbnh=121&tbnw=150&ei=LX1_TqnEK8bBswazsbhN&prev=/images?q=CEREBRAL+VENOUS+SINUS+THROMBOSIS&hl=el&gbv=2&tbm=isch&itbs=1

EULAR recommendations for the management of systemic lupus erythematosus with

neuropsychiatric manifestations: report of a task force of the EULAR standing committee for clinical
affairs.

Bertsias GK, loannidis J, Aringer M, Bollen E, Bombardieri S, Bruce IN, Cervera R, Dalakas M, Doria A,
Hanly JG, Huizinga TW, Isenberg D, Kallenberg C, Piette JC, Schneider M, Scolding N, Smolen J, Stara A,
Tassiulas |, Tektonidou M, Tincani A, van Buchem MA, van Vollenhoven R, Ward M, Gordon C, Boumpas
DT. Ann Rheum Dis. 2010 ,69(12):2074-82

Seizure disorder OR 3.7-6.1 (aCL-lgG), 2.9; 95% CI 1.0-8.5 (aCL-IgM), 6.2; 1
95% CI 1.7-22.5 (LA)

Cognitive dysfunction OR 1.9-4.9 (for severe cognitive dysfunction) 2

Myelopathy OR 9.6; 95% Cl 1.8-50.7 (LAC) 2

Cranial neuropathy OR 1.07; 95% CI 1.00-1.14 (aCL-IgG) 3



http://www.ncbi.nlm.nih.gov/pubmed/20724309

Mayvntikn topoypadia eykepalou

* Juyvotepa o aoBeveic pue SLE/APS vs SLE/non APS:
Kevotomwodn epdpoakta (lacunar infarcts) ev tw BaBel
Agukng ouaoiag

e DAolika ELdPOKTO KATAVOUNG LEGNC EYKEDAALKNG
aptnpiag

*Eudpakta petafoatikne lwvng

* BAABec tpOoOLwV Baotkwy yayyAlwv



Kapdiakeg ekdnAwoelg-BaABLdikn vocog

* BaABLdikn voooc: 20-30% twv acBevwv pe APS oe Doppler U/S kapdiag
(cuvnBwWC ACUUMTWHATLKOL)

* H pitpoetdnc mpooBAarAetal o cuxva, akoAouBoupevn amno tnv
0LOPTLKNA.

* BaABLOIKA AVEMIAPKELO= N TILO CUXVH OLLLOOUVOULKA avVw AL

* Libman-Sacks



Myocardial dysfunction

B

Ann Rheum Dis 2001;60:43-48 43

1

T L T

Right ventricular diastolic dysfunction in patients
with anticardiolipin antibodies and
antiphospholipid syndrome

Isovolumic relaxation time (ms)

| | | | |
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M G Tektonidou, ] P A Ioannidis, I Moyssakis, K A Boki, V Vassiliou, Group of subjects
P G Vlachoyiannopoulos, M K Kyriakidis, H M Moutsopoulos

15~ S =
B
14+
13 —
o . " . . 1.2
e S Contents lists available at ScienceDirect °
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Evolution of cardiac dysfunction in patients with antiphospholipid antibodies 08— — 1
and/or antiphospholipid syndrome: A 10-year follow-up study : | :
Christos Kampolis, MD"', Maria Tektonidou, MD"', loannis Moyssakis, MD¢, George E. Tzelepis, MD?, 97 pAPS SLE/APS SLE/aCL SLE/naCL Normal
Haralampos Moutsopoulos, MD, FACP, FRCP?, Panayiotis G. Vlachoyiannopoulos, MD"™* Groupiof sublacts
“ Department of Pathophysiology. University of Athens Medical School, 75 Mikras Asias St. Athens 11527, Greece P )
® First Department of Internal Medicine, University of Athens Medical School. Laiko Hospital. Athens, Greece
< Laiko Hospital, Athens, Greece 240 —
C
= Left ventriculardiastolic dysfunction similarly progressesin PAPS, ’6200_ 1 1
SLE/APS, SLE/aPL(+)/non APS and SLE/non aPL patients. E A
= Right ventriculardiastolic dysfunction progresses mainly in the SLE/APS =160 -
group. ®
]
Q
) ,:Il|
e 120 - l

| 1 L | |

pAPS SLE/APS SLE/aCL SLE/naCL Normal
Group of subjects



Silent myocardial ischemic disease

ARTHRITIS & RHEUMATISM

Vol. 62, No.7, July 2010, pp 2093-2100

DOI 10.1002/art.27488

© 2010, American College of Rheumatology

Asymptomatic Myocardial Ischemic Disease in
Antiphospholipid Syndrome

A Controlled Cardiac Magnetic Resonance Imaging Study o

Karim Sacré," Benoit Brihaye,' Fabien Hyafil,' Jean-Michel Serfaty," Brigitte Escoubet,”
Maria-Christina Zennaro,® Olivier Lidove,' Jean-Pierre Laissy,' and Thomas Papo'

CMR study

27 APS patients vs 81 HC:

higher prevalence of late gadolinium
enhancement, consistent with subclinical
coronary microvascular dysfunction

ORIGINAL PAPERS

I Adv Clin Exp Med 2016, 25, 6, 1199-1205 © Copyright by Wroclaw Medical University

DOI: 10.17219/acem /63753 ISSN 1899-5276
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Myocardial Ischaemia, Coronary Atherosclerosis
and Pulmonary Pressure Elevation
in Antiphospholipid Syndrome Patients>*

! Department of Internal Medicine, Allergy and Immunology, Jagiellonian University Medical College,
Krakoéw, Poland

PET study

? Department of Cardiac and Vascular Diseases, John Paul II Hospital, Jagiellonian University Medical College,
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Article

Silent Myocardial Perfusion Abnormalities Detected
by Stress Cardiovascular Magnetic Resonance in
Antiphospholipid Syndrome: A Case-Control Study

Sophie I. Mavrogeni !, George Markousis-Mavrogenis !, Olga Karapanagiotou !,
Konstantinos Toutouzas 2, Panagiotis Argyriou 3, Stella Velitsista 3, George Kanoupakis 3,
Dimitrios Apostolou 3 David Hautemann ?, Petros P. Sfikakis ° and Maria G. Tektonidou **

Late gadolinium enhancement (LGE): 16 (36%)of 44 asymptomatic APS
patients (mean age=44, 64% women) vs none of 44 age/sex-matched HC
(p<0.001). Only 2/16 abnormal coronary angiography

Myocardial perfusion reserve index (MPRI): significantly lower in APS vs HC
[1.5 (0.9-1.9) vs. 2.7 (2.2-3.2), p<0.001] independently of any LGE presence

Mult. Analysis: no associations with APS-related or classic CVD risk factors, hs-CRP and
hs-TnT {trend for LDA for MPRI, no of CVD events for LGE in univ. analysis).

1-year f-up: 3 patients experienced CAD complications (1 M, 2 unstable angina),
notably those with the lowest MPRI

(A) Septal myocardial scar following the distribution of the left anterior descending artery
(B) Diffuse subendocardial scar




Nedpikr mpooPfoAr oto APS

* OpopuBwon/otevwon TS vebPLKAC apTnpLog
* OpopBwon NG vedpkng pAePag
* Auénueévn mBavotnta BpouBwonc vedpLlkol HOOXEVLOTOC

* Ayyeloamnodpaktiki veppomnabetla twv pkpwv ayyeiwv (APS vedppomabela)

Tektonidou MG., Clin Rev Allergy Immunol 2009,;36:131-40.
Alchi B, Nephrol Dial Transplant 2010;25:3147-54.



Nedpomabeia oyeti(Opevn pe APS

Nochy D et al, Am. Soc. Nephrol 1999 (primary APS)
Daugas E et al, ] Am Soc Nephrol 2002;13:42-52 (SLE/APS)
Tektonidou M, et al. Arthritis Rheum 2004,50:2567-79 (SLE/APS. SLE/aPL+)
Tektonidou M, et al. ] Rheumatology 2008; 35:1983-8 (PAPS, SLE/APS, CAPS

OpoppwTtikn pikpoayyelonabeia (TMA) oéeiat BAaBn

Ilvwdng umepmAacia tng ecwTtePLKNC otolBadag
* OpyavwuEvoL Bpoppol pe emavacuppaykomoinon
Ilvwéng amodpain aptnpLwv Kat aptnpLoAiwy > XPOVIEC
* Eotwakn atpodia tou pAolov BAaBeg

Fibrous intimal hyperplasia


http://jasn.asnjournals.org/content/10/3/507/F11.large.jpg

Nedppomnabeia oyeti{opevn pe APS

* lotoAoykec BAaBec—NedpLkeC ekONAWOELG TTOPOLOLEC OF:

x[MpwTonabeg APS
xSLE/APS

xSLE/aPL/non-APS
xKataoTpopikd APS

* EkdnAwveTtal pe:

e JuOTNUATIKA LTEpTOON (ATILAL WC KatkonOn)

* Mpwrteivoupia (Ama HEXPL VEPPWOLKOU TUTIOU), ULKPOCKOTILKA
alpatoupla

* Nedpplkn avenapkela (cuvABwe Ara)



Opopporevia

* ATO TLC TTILO CUXVEC ekdNAwoeLg Tou APS: 30%- 46% twv a.cBevwv e
APS.

* AplOuo¢ atpomnetaAdiwyv: 50.000- 140.000/microlL.
* loxupn cuoxetion petaéL aPL kot Bpoppomneviag otoug acBeveic pe ZEA

* H BpopBormevia dev amokAeiet tnv epdavion OpouUPWTIKWY EMUTAOKWV
oto APS



AepUATIKEC EKONAWOELC

* 30-50% twv acBevwv pe APS

* Livedo reticularis

e Livedo racemose

» Aeppatikd EAkN (petadAeBLtdika,
aPTNPLAKO OKEAOC- HLKpOOyYELOTIAOELOL)

* loyapia, veEkpwon, yayypouwva

e Livedoid vasculitis

LotoAoyLkn emBePaiwon: intraluminal o
thrombosis, endothelial proliferation, and subintimal \\
hyaline degeneration (smooth muscle is replaced by =<
fibrous connective tissue) A



Livedo reticularis ko livedo racemosa

* uTtopEL va amoteAe(Tal oo KOVOVIKOUG
kAelotoU¢ kKUKAoug ( livedo reticularis) 1
Qo AKOVOVLOTOUG OTIOLOEVOUCG KUKAOUG
(livedo racemosa).

* Livedo reticularis kat livedo racemosa:
auvénuévo kivbuvo yla aptnpLlakn
BpoupPwon, A.E.E kal voonpotnta tng

kUnong.

Task force for CAPS and non-criteria APS manifestations




CATASTROPHIC APS
International consensus for classification
criteria

1. Clinical evidence of vessel occlusions affecting 3 or more organs or
systems.

2. Development of the manifestations simultaneously or in less than a
week.

3. Confirmation by histopathology of small vessel occlusion in at least
one organ.

4. Laboratory confirmation of the presence of aPL (LA, ACL, anti-B2GPI

Definite catastrophic APS: All 4 criteria.
-Probable catastrophic APS:
-1,2&4

-1, 3 & 4 and the development of the third event in more
than a week but less than a month, despite anticoagulation




Morbidity and mortality in the antiphospholipid syndrome during a 10-year
period: a multicentre prospective study of 1000 patients.

Cervera R, Serrano R, Pons-Estel GJ, Ceberio-Hualde L, Shoenfeld Y, de
Ramon E, Buonaiuto V, Jacobsen S, Zeher MM, Tarr T, Tincani A, Taglietti
M, Theodossiades G, Nomikou E, Galeazzi M, Bellisai F, Meroni PL,

Derksen RH, de Groot PG, Baleva M, Mosca M, Bombardieri S, Houssiau
F, Gris JC, Queéere |, Hachulla E, Vasconcelos C, Fernandez-Nebro A, Haro
M, Amoura Z, Miyara M, Tektonidou M, Espinosa G, Bertolaccini ML,
Khamashta MA; on behalf of the Euro-Phospholipid Project Group
(European Forum on Antiphospholipid Antibodies).

Ann Rheum Dis. 2014 Jan 24.

* 10-eTtn¢ emBiwon: 91% (mapopola o npwrtonabeg APS kat SLE/APS)

Mo cuyva aitia Bavdtou oe acBbeveig pue APS:

* goBapad BpopBwtika enelcodia (OEM, AEE, Mv. epBoAn ( 36%)
e AoLpweeLg (27%)

* aLpoppayiec (10 %)

» Kataotpodko APS=0.9%. Oavatog: 55% aocBevwv



MPOMYNA=H - OEPATEIA



Evidence-based recommendations for the management of APS

Evidence-based recommendations for the prevention and long-term
management of thrombosis in antiphospholipid antibody-positive
patients: Report of a Task Force at the 13th International Congress
on Antiphospholipid Antibodies

G RuizIrastorza', MJ Cuadrado?, I Ruiz-Arruza', R Brey’, M Crowther®, R Derksen®, D Erkan®, S Krilis’,
S Machin®, V Pengo®, S Pierangeli'®, M Tektonidou'' and M Khamashta®

EULAR recommendations for the management of
antiphospholipid syndrome in adults

Maria G Tektonidou,” ' Laura Andreoli,” > Marteen Limper,® Zahir Amoura,’

Ricard Cervera,” Nathalie Costedoat-Chalumeau,” ® Maria Jose Cuadrado,’

Thomas Dorner, ° ® Raquel Ferrer-Oliveras,” Karen Hambly, ' Munther A Khamashta, "’
Judith King, '? Francesca Marchiori,"* Pier Luigi Meroni,"* Marta Mosca,®

Vittorio Pengo, '® Luigi Raio,'” Guillermo Ruiz-Irastorza,” '® Yehuda Shoenfeld,

Ljudmila Stojanovich, Elisabet Svenungsson,?' Denis Wahl,? Angela Tincani,”
Michael M Ward® 2 Ann Rheum Dis. 2019 Oct; 78(10):1296-1304

RMD
Open

Rheumatic &
Musculoskeletal
Diseases

REVIEW

Management of thrombotic and
obstetric antiphospholipid syndrome: a
systematic literature review informing
the EULAR recommendations for the
management of antiphospholipid
syndrome in adults

Maria G Tektonidou, ' Laura Andreoli,” Marteen Limper, Angela Tincani,”
Michael M Ward'



High-risk antiphospholipid antibody (aPL) profile Low-risk aPL profile

Lupus anticoagulant (x2 occasions 12 weeks

e, axeee o i (5T e fies), o Isolated aCL or antibeta2glycoprotein | antibodies

at low-medium titres
particularly if transiently positive

L Double aPL positivity, or

| Triple aPL positivity, or

— Persistently high aPL titres




Primary and secondary thrombosis prevention

Management of cardiovascular
— and venous thrombosis risk
factors

LMWH in high-risk situations

Patient education about
— treatment adherence, INR
monitoring

Lifestyle recommendations
— (exercise, diet)




Recommendations

Primary thromboprophylaxis in aPL subjects

Asymptomatic aPL carriers Risk/Benefit: thrombotic and bleeding risk factors

with high-risk aPL profile

LoE/GoR: 2a/B
Patients with SLE without APS W Low dose Aspirin
with high-risk aPL profile (LDA)
2a/B J 75-100 mg/d
Nonpregnant women with a
history of obstetric APS

only
2b/B




Secondary Thromboprophylaxis

For unprovoked venous
thrombosis: long-term use
2b/B

Venous

Vitamin K antagonists
with target INR 2-3

thrombosi

S 1b/B

For provoked venous thrombosis:
as in the general population
5/D




Secondary Thromboprophylaxis

e Vitamin K antagonists over LDA alone 2b/C

Arte rial * INR 2-3 or 3-4 (bleeding/thrombosis risk) 1b/B

thrombosis « INR 2-3 plus LDA 4/C

-

o

Rivaroxaban
should not be used in APS patients
with triple aPL positivity
(based on TRAPS trial data)
1b/B

~

)




Secondary Thromboprophylaxis

Rule-out other potential causes

Recurrent venous or

arterial thrombosis
despite adequate treatment

* increase of INR target to 3-4, or
* addition of LDA, or

e switch to LMWH
4-5/D




Obstetric APS

High risk aPL profile but

no APS history * LDA (75-100 mg/d)

5/D

N

(with or without SLE)

J

23 spontaneous

e LDA + prophylactic dose
abortions <10th week of

. heparin
gestation
| 2b/B LDA + heparin:
History of obstetric APS only continuation for
(with/without SLE) r 6 weeks after delivery

4/C

Fetal loss

e LDA + prophylactic dose
>10th week of gestation heparin 2b/B

SEIVENASIAVESICIEN'. | DA or LDA + prophylactic

to severe pre-eclampsia dose heparin 2b/B
or placental

insufficiency

VKA switch to heparin:
ideally before the 6t week
of gestation

Lol ferianliel slorile | ® LDA + therapeutic dose

APS heparin 4/C

VAV ANE




Obstetric APS

* increase heparin to therapeutic dose (5/D)

or
Recurrent pregnancy e addition of hydroxychloroquine (4/D)
complications or
despite LDA + prophylactic [ addition of low-dose prednisolone in the 1st
heparin treatment trimester (4/D)

e \VIG only in highly selected cases (5/D)




Catastrophic APS

e Prompt treatment of infections

Prevention e Minimization of anticoagulation
interruption/ low INR levels
4/D
st I ® glucocorticoids
15t line *heparin

treatment *plasma exchange or
|V immunoglobulins

Refracto ry . B-cgl! (EJepIetion or complement
inhibition may be considered

CAPS 4/D




Adjunctive treatments

Old drugs, new roles
» Hydroxychloroquine
» Statins

Potential treatments for aPL/ APS patients
* in vitro and/or animal studies

e clinical studies



Hydroxychloroquine

Major anti-inflammatory and immunomodulatory effects of chloroquine analogues.

DNA binding and anti-DNA antibodies

DNA, RNA and protein Chemokine expression (e.g. CCL2, CXCL10)

synthesis

Stimulation of TLR signalling

Ca?* signalling in T and B cells

Antigen processing and
presentation

Phospholipase A2; prostaglandin
and leukotriene processing

Chloroquine analogues

Cytokine production and release

Action of endogenous as well as
(e.g.IL1, 6 and 18, TNFo, IFNY)

exogenous histamine

NO formation

Matrix metalloproteinases
(e.g. MMP9)

Cutaneous UV light reaction

Micro-RNA expression

Lysosomal acidification

Indicates inhibition Md. Abdul Alim Al-Bari J. Antimicrob. Chemother.
2015;70:1608-1621
Schrezenmeier E, Thomas Dérner T.

Nature Reviews Rheumatology 2020



The effect of hydroxychloroquine on thrombosis prevention and

antiphospholipid antibody levels in primary antiphospholipid syndrome: A Randomized Controlled Trial
pilot open label randomized prospective study doi: 10.1016/}.autrev.2020.102491.
Evrydiki Kravvariti’, Alexandra Koutsogianni®, Evangelia Samoli”, Petros P. Sfikakis®, Autoimmun Rev. 2020 Apr19(4):102491.

Maria G. Tektonidou™

Probability of thrombosis-free survival in PAPS patients on HCQ vs standard care

lon
72 followed for PAPS alone
o
o —_—
— [ EESp——
7 excluded due to SLE F_ T !
criteria :
w I
~ 4 R . i o i
o
65 eligible
o
. SO -
15 not included o
+ 11 declined consent v
. - N
4 lost to follow-up S
o
Baseline examination, N=50 S
o T T T T T
0 10 20 30 40

analysis time (months)
Number at risk
Standard Care 25 1) 24 ) 21 3) 17 (0) 0
Hydroxychloroquine 25 (0) 25 (1) 22 (0) 21 0) 0
Randomized to Randomized to standard care, N=25 I —..—. — Standard Care
Hydroxychloroquine, N=25

Hydroxychloroquine |

Lower incidence rate of thrombosis in HCQ + standard care vs standaro

* Open-label pilot RCT, 3yr follow-u
g P Y b care alone (0.001 vs. 0.007, log-rank p =0.048)

* HCQefficacy on 1. thrombosis preventionin 50 PAPS patients
2. aPL titers of 50 PAPS patients and 15 asymptomatic aPL
carriers



The effect of hydroxychloroquine on thrombosis prevention and
antiphospholipid antibody levels in primary antiphospholipid syndrome: A
pilot open label randomized prospective study

Randomized Controlled Trial
doi: 10.1016/j.autrev.2020.102491.

Autoimmun Rev. 2020 Apr;19(4):102491.

Evrydiki Kravvariti’, Alexandra Koutsogianni®, Evangelia Samoli”, Petros P. Sfikakis”,
Maria G. Tektonidou™’

Multivariate analysis and longitudinal antibody titers

Log Anticardiolipin IgG Log anti-cardiolipin Igh

45

* HCQuse and a history of recurrent thrombotic episodes

4

were the most significant determinants of thrombotic

risk

Linear Prediction, Fixed Portion
35
Linear Prediction, Fixed Portion

* aCltiters tended to decrease overtime in both patient

groups ; aB2GPi titers tended to decrease in HCQ users . = % 5 T e ey 29

Log anti-B2-glycoprotein | IgG Log anti-32-glycoprotein | Igh

Stratified multivariate cox regression for the effect of hydroxychloroquine on
thrombotic risk in patients with PAPS"

Hazard ratio  95% Cl P value

Linear Prediction, Fixed Portion
Linear Prediction, Fixed Portion

Hydroxychloroguine 0.09 0.01-1.26 _ 0.074 >
Age (per year) 0.98 0.90-1.06 0571
Female sex 1.39 0.25-7.56  0.705 2 2 ottowup (monte) 2 = 2 2 ottowup (monthe) 2* "
2 2 traditional cardiovascular risk factors  5.65 0.68-46.72 0.108
at baseline -+ -.-Usual Care ———Hydroxychloroquine l * P for interaction between Hydroxychloroquine and time < 0.1
**P for interaction between Hydroxychloroquine and time < 0.05
Quality of anticoagulation during follow-  0.90 0.12-6.63 0915

up




16th International Congress on Antiphospholipid Antibodies
Task Force Report on APS Treatment Trends

Cohen H, Cuadrado MJ, Erkan D, Duarte-Garcia A, Isenberg D, Knight J, Ortel T, Rahman A,

Salmon J, Tektonidou MG, Williams D, Willis R, Woller S, Andrade D.
Lupus 2020, 29(12): 1571-1593

Task force recommendations

The addition of HCQ may be considered as adjunctive to
antithrombotic treatment for anticoagulant-refractory thrombotic APS




Statins

In vitro/animal studies

* Inhibit aPL-induced endothelial cell activation

* Inhibit up-regulation of tissue factor

* Prevent expression of cellular adhesion molecules and IL-6

* Reduce thrombogenic effects of aPL in aPL-injected mice

Meroni 2001, Ferrara 2004, Ferrara 2003, Redecha 2007,
Martinez 2007, Redecha 2008



Statins

Clinical studies in aPL positive patients

* Fluvastatin 20 mg for 1 month:

decreased expression of TF, Protein activator receptor 1 and 2, Vascular
endothelial factor, Annexin Il

Lépez-Pedrera 2011

* Fluvastatin 40 mg for 3 months:

reduced levels of 6/12 proinflammatory and prothrombotic biomarkers
(IL2B -IFNa -IL6 -IL8 -IP10 -TNFa -sCD40L -sTF -VCAM1 -ICAM1 -E-selectin)

Erkan D 2013

PAR1-mRNA

Relative expression levels
O = N W s 000~

SR

T=0 T=1 T=3




16th International Congress on Antiphospholipid Antibodies
Task Force Report on APS Treatment Trends

Cohen H, Cuadrado MJ, Erkan D, Duarte-Garcia A, Isenberg D, Knight J, Ortel T, Rahman A, Salmon J,
Tektonidou MG, Williams D, Willis R, Woller S, Andrade D.
Lupus 2020, 29(12): 1571-1593

Task force recommendations

Based on available data, statins cannot be recommended in patients
with aPL/APS in the absence of hyperlipidaemia, in accordance with
general population guidelines

Statins may be considered as adjunctive to antithrombotic
treatment in anticoagulant-refractory thrombotic APS patients
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ANTIPHOSPHOLIPID S¥NDROME [5 ZUILY . SECTHON EDITOR)

Management of Non-criteria Manifestations
in Antiphospholipid Syndrome

Eleni Xourgia® « Maria G. Tektonidou*

Table 2 Potential treatment approaches and the source of available evidence

Immunosupressives in APS?

Valvular heart Diffuse Severe Hemolytic Antiphospholipid Livedoid Skin ulceration Cognitive  Epilepsy
disease alveolar thrombocytopenia anemia syndrome vasculopathy dysfunction
hemorrhage nephropathy
Antiplatelets + As —Not beused — Not be used in severe +¥ + * +# +¥ + post-stroke, as indicated*®
prophylactic in the acute thrombocytopenia (can
treatment™® phase be used in mild
thrombocytopenia)
Anticoagulants +In valve —Not beused — Not be used in severe + in thrombotic +* +* +* + post-stroke, as indicated*®
vegetation® in the acute thrombocytopenia APS*: #i §
+ In valve phase
vegetation
with arterial
embolization
#§
Corticosteroids +* (Long-term  +% + High iv doses as + High iv doses as  + in co-existing lupus +*
use potential induction treatment induction nephritis®®
harmful) wanH treatment */**/*
Traditional +CYC, +* + st or 2nd + * or in co-existing  +* +* +*
immunomodula- MMF* ling#/ /% Iupus nephritis®
tory agents
(CYC, MMF,
AZA)
Rituximab No effect*** + 2nd line* or + In refractory severe +2nd line*"* + ¥/#% or in CAPS R kil K
in CAPS* thrombocytopenia, or 8
ot in in CAPS*"##%* or in
refractory refractory CAPS®
CAPS?
Eculizumab + In refractory + In CAPS* +%
CAPS*
Plasmapheresis +2nd line* or  + In CAPS? + 2nd line* +*
in CAPS®
Intravenous + 2nd line* + 2nd line* or + 1st and 2nd line* orin  +* + * +*
immunoglobulin in CAPS*¥ CAPS*$
Belimumab +* +*
Sirolimus ¥Rk
Other Replacement Splenectomy (2nd line)*  Splenectomy (2nd Renin-angiotensin Sildenafil, Sildenafil, Anticonvulsants when >2
valve # line in inhibitors for dipyridamole, recombinant unprovoked seizures occur
surgery in autoimmune hypertension and pentoxyfiline, tissue 24 h apart or epileptogenic
severe hemolytic proteinuria hyperbaric plasminogen foci appear on MRI™ ~ *
valvulopath- anemia)** control* oxygen * activator®
y

+potential beneficial effect, —harmful effect



Targeted treatments in APS

in anti

Y
Ch. Lopez-Pedrera **, M.A. Aguirre *, P. Ruiz-Limon *, C. Pérez-Sanchez*, Y. Jimenez-Gomez *,
N. Barbarroja *, MJ. Cuadrado ®

Lo Renearch U 1 Thomis Hiubet, L omehon. UK

MONOCYTES  pars  Fit TF

)

NEUTROPHILS
B-LYMPHOCYTES - CsaR
¢ (CS5a
: ENDOTHELIAL
PLATELETS / -
GPib/lla TRe T CAMS
N

= -~ MCP-1

" Complementinhibition

(l.e. Antl-C5 Abs, CSR antagonists,
T THROMBOSIS \’ Anti platelet drugs

ATHEROSCLEROSIS (ie. HCQ, AAs+dipyridamole
(1. Dilazep, defibrotide) i -
PREGNANCY MORBIDITY | Aseclopidogrel

New oral Anticoagulants
(e, Dablgatran, Rivaroxaban)

7" paptidathenspy O\
(anti-(D)-62GP, TIF)

Fig. 1. Mechanisms involved in the aPL-mediated pathogenesis of antiphospholipid syndrome and new therapeutic approaches. Antiphospholipid antibodies (including anti-{22GPI-{32GPI
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