KAnpovoptkn Kat Emiktntn
OpouBopIAla




OpopBwon

» NaBoloykn mapaywyr evoc otaBepol BpopuBou ikng n/ko
OLLLOTIETOALWY, TTIOU amoPpAooEL LEPLKA N OALKA piot PAEPa N
aptnpia

e XpOVLOl OLLOOTOTLKA Slatapaxn, TTOAUTIAPAYOVTLKN G OLTLOAOYLOC

o ETUTAOKEC KOl UTTOTPOTIEC e amoteAeopa uPnAn voonpotnta
Kol Bvntotnta edv dev avTlpeTwnloBel apeoa




R\
[MaBoyevela BpouBwonc

« O Rudolf Virchow, to 1856, cuvoioe tnv maboyevela tng OpouBwong otnv tprada:
otaon aipatoc-BAaBn evdéoBnAiov-unepmnKIlkoTNTA

Venous Stasis

WIRCHOWW S
TEI&D

Vessel Wall Injury Hypercoagulability

O opoc OpoppBodidia kabiepwOBnke SteBvwe, petd to 1990, yia va replypay et
TNV KANPOVOULKN 1 ETUKTNTN Statapaxr KATA TNV omoio ennpealetal o
LNXOVLIOMOC dUOLKAC avaoTOANC TwV Stadopwv dAcewV TN NENS TOU OLUATOC,
AOYw SlatapaxnC TwV MPWTEIVWY TTOU CUUUETEXOUV OE QUTNV



H BpoppodiAia ekdbnAwvetal cuvnBwc we dAeBikni OpopBoepPoAikn vooog
(venous thromboembolism disease, VTE)

H VTE meplhapfavel tnv ev tw Pabel pAeBikn BpopBwon (deep venous
thrombosis, DVT), pe 1 xwpic mvevpovikn epBoAn (pulmonary embolism, PE)

VTE - deep vein thrombosis (DVT)
& pulmonary embolism (PE)
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KAWVIKN €Kppaocn BpopBodihiac-Emintwon

* H VTE amoteAel tnv Tpltn o€ ouxvotnta KopdLayyeLakn vooo
LLETA TO EUPPOYLLO TOU HLUOKOPOLOU KOl TO OYYELAKO
eYKEDOALKO ETELOOSLO

* H etRola emintwon Tou mpwTtou enelcodiov VTE otou¢
Kavkaoloug eival 80 ewc 117 meputtwoelg ava 100.000
nAnBuaopuou

» To MTOOOOTO BVNOLUOTNTOC KATA TOV TIPWTO MAva ekONAWONC
¢ VTE elva 6%, evw emi ouvundpyovoac PE, n Bvnouotnta
¢dtaveLto 12%

e ErumA€ov, n VTE yapoktnpiletat amo vPpnAn voonpotnta Adyw
TWV EMUTAOKWV TNC TtoU £ivol To peta-pAeBLTLOLKO cUVSPOLLO
Kat n 6eutepOoNabnC MVEVUOVLKN UTIEPTOON



Kuplotepol mapayovteg kKivouvou yia VTE

KAnpovopuuwkot EntiktntoL
EAewpn avtiBpopuBivne Il (ATII A AT) | MeydAn nAwkia, tponyoUpevo emelcodlo Bpouwonc

EAAewn mpwteivng C (PrC) KakonBeLla

EAAewn mpwteivneg S (PrS) Xelpoupyeio, tpavpa, akwvnromnoinon, vedbpikn
QVETIAPKELA, KEVTPLKOL PAeBLKOL KaBeTAPEC, DAEYUOVWOELC
vOOOL EVTEPOU

FV Q506 (FV LEIDEN) AvtipwodwAumidiko cuvdépopo
FIl G20210A KUonon kat Aoxela
SNPs? COPsP, HRT®

aSNPs: single strand polymorphisms, PCOPs; combined oral contraceptives, ‘(HRT: hormone replacement
therapy



O napayovtag kivéuvou dev eival mavta npodavng N
TOLUTOTIOLNOLOC

« Agv €XeL akopa e€nynOel yLati pepkol avBpwrot £€xouv MOAAATTAOUC
apaAyovTeg Kivduvou kol 6ev ekdbnAwvouv BpouBwon evw aAAot
ekdnAwvouv BpopBwon xwplic epdaveg aitio

e 210 25% TWwV nepUTtwoswy, n BpouPwon xopaktnpiletol Wblomabng

e JTLC LEPEC MO, OL EPEVVEC Elval OTPAUMEVEC OTOUC LOPLAKOUC Kall
KUTTOPLKOUC [NXavIopoU¢ tne BpopBwonc:

» opadec voukAeoTldLkwy moAupopdLlopwy povinc alvoou (single nucleotide
polymorphisms, SNPs) oto avBpwrivo yovidiwpa

» 16L0TNTEC TOU EpUBPOKUTTAPOU

» TPWTEIVEC 1N Eviupa evepyomolnpevwy oudetepodllwyv (neutrophil
extracellular traps, NEPs) kat povokuttapwv



Av KoL oL ETtLKTNTOL TTApAyoVvTeC KvdUVOU cuvOEovTal aLTLOAOYLKA
LLE TO LEYOAUTEPO MOOCOOTO TWV CUVOALKWYV TEPLUTTWOEWV VTE,
TIEPLOCOTEPOL ATTO TOUC MLooUC aoBeveic pe Bpoupwon os nAkio
<40 etwv N aoBeveic <50 eTwv pe WOLOTABEC eMeLCOdL0
BpouBwonc €xouv kKAnpovoulkn Bpoppodiiia

Embolus

Normal Deep Vein

D Vei fthe L
eep Veins of the Leg Blood Flow Thrombosis

(!




Table. Most common heritable thrombo philias in the general population and in patients with

incident and recurrent venous thromboembolic disease (VTE).!

Heritable Pw;:::::;f - Incident VTE | Relative risk Re(‘:;.'r'ée"t Relative risk
threombophilia population prevalence (95% CI) prevalence (95% CI)
FactorV

Leiden 3%—7% 12%-20% 43(1.9-9.7) 40%—50% 1.3(1.0-3.3)
G1691A

Protirombin 1%-3% 3%-8% 19(09-4.1) | 15%-20% | 14(09-20)
G20210A N e S hia® e
Protein S 324

deficiency 0.01%—1% 1%—3% (16.7-62.9) 5%—-10% 25
Protein C :

deficiency 0.02%—0.05% 2%-5% 11.3 (5.7-22.3) 5%—10% 25
Antithrombin 2 ot

deficiency 0.02%—0.04% 1%—-2% 17.5(9.1-33.8) 2%—-5% 25
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Mote eAeyxoupe yia KAnpovouikn OpouBopiAia (hereditary thrombophilia, HT);

4 )
MNpwTto enelcodlo DVT oe nAkia < 40 etwv R 1°

eneloodLo o€ nAkia < 25 gtwv (EAeWPn puoikwv
VAo TAATWY TIAENC), UTTOTPOTILALWY XOLPOLKTAPOLC

\§ / \ J
4 A ‘EAeyxoc yLa kakornBela
O€cTIKO OlKOYEVELOKO BpouPodLALko KAl avTLPWoPWALITLS LK
LOTOPLKO oUVSPOHO OPVNTLIKOS Kal
\ \ Y nAtkia< 40 ETWV
4 )

Nexkpworn 6EpUATOG LETA
QITO AIIPT] KOLUAPTVIKGDV
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FV Leiden kat FIIG20210A:
OUXVOTEPA diTla KANPOVOUIKN BpopBogiAiag

«  H petada&n oto yovidio tov mapayovia V (G1691A), yvwotn kat wg FV Leiden,
eKONAQVETAL EpYAOTNPIAKA WC AVTIOTACT) OTNV evepyomoinuevn mpwteivny C (APC)

«  H mapovoia tng petdAang odnyet oe avemapkrn adpavomroinon (10 popeg LKPOTEPT
TOV evepyomonuevov mapayovta mméng FV (Fva) amo v APC

o H petdAaln aviyvedetal OTIC TEPIOOOTEPEC ATO TIC UIOEC TMTEPUTTWOELS OTKOYEVOUS
OpouPopiaiag kal evBuveTal yia 10 20-40% Twv mepttwoemny Opoupfwong

«  X1ovg Kavkdolovg, n ouxyvotntd tng kvpaivetal amo 3-7%

«  H mapovoia g HetdAaéng oe etepoluyn KATAOTAOT) AVEAVEL TOV KivOUVO Yid
BpouPwon 5-8 popeg evw N opoluymTia g Statapayne avEavel Tov kivouvo
OpouPwong katd 30-100 POpPES

« H petarraln G20210A (FII G20210A) oto 3’ dkpo tov yovidiov tng tpobpoufivng
odnyel oe avEnueva emineda mpobpouPfiving otnv KukAo@opia

«  H petada&n aviyvevetal oto 6-8% twv aobevmv pe OpouPwon

«  H ouvyvottd g 010 Yeviko TANOBuouod eivat 2-4%



H diayvwon tng KAnpovoutlkng EAAewpng AT, PrC, PrS mpemel va
YIVETAl HOVO OTaV £XOUV ATTOKAEIOOEL KataoTacelg Tou odnyouv o€
ETKTNTEG EAAEIYELC TOUC

Awatapaxn Entiktntn peiwon

Meilwon ATIII Hratiky vooog, nmaptvoBepareia, dStaxutn evoayyelakn
ninén (AEM), vedpikn avendpkeLla

Meilwon PC Hrtatiky vooog, ratdikn nAkia, OCPs, KoupapLVIKA
avTUTNKTKA (avTiprtapiveg K), avenapkela Bit. K, AEM,
avtoavtiowpata katd tng PC

Meilwon PS Hrtatikry vooog, ratdikn nAkia, OCPs, KoupapLVIKA
avTUTNKTKA (avTiBrtapivec K), avenapkeia Bit. K, AEM,
aUTOAVTLOWHATA KOTA TNG PrS, kunon, vedpikn
QVETIAPKELDL




Entiktntn OpoufodiAia

EmtiktnToL mapAayovteg ZXETLIKOG Kivduvog yla
BpouBwon

NEOTAQCUATIKA VOCIUOTO GUUTTAY WV OPYAVWY Kol 4-20

aipotog

AvtidwodwAdiko cuvdpopo (anti-phospholid 3-10

syndrome, APS)

KUonon kat Aoxela 3-5

COPs 4-7

HRT 2-5




Emiktntn OpopBowiAia Kal Kakondeia

H BpopBodihia Aoyw kakonBeLac €xel SLapKWC AUEOVOEV ETILITTWON
H VTE kat oL emUTAOKEC TNC OTOV KOPKivo armoteAolv tn deVTEPN aLTid
Bavatou otouc acBeveic e KakonBeg voonua

* To 4% €w¢ 20% twv acBevwv pe kakonBela Ba ekdnAwoouv BpouPwon
TPV N HETA TN SLAyvwaon tne

« H B€on kat to otadlo Tou KapKivou, evdoyeveic mapayoviec KivdUuvou
BpouBwonc tou aoBevr), TAPAYOVIEC CUV-VOONPOTNTOC KATA TNV TTOPEL
TOU KOPKLVOU Kol N CUMBATLKA KoL VEOTEPN AVTLVEOTIAQCHATIKA aywyn
amoteAouV aveéaptnTouc Mapayoviec Klvduvou Bpoufwong

« Movo n xnueloBbeparmeia avéavel tov kivbuvo VTE otoug aoBeveic e
ouumnayeic kakonOeleg, katd 7% €we 11%



Entiktntn OpopufodiAia kot kakonOewa
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https://www.hematology.org/Thehematoloqist/Mini-Review/1244 .aspx



https://www.hematology.org/Thehematologist/Mini-Review/1244.aspx

Emiktntn OpopBowiAia Kal kKakondeia

« AoOeveic pe veorAdopata eykepalou N adevokapkivwpa mveupova,
wWOoBNKWV, TTAYKPEATOC, TIOLXEOC EVTEPOU, OTOMAXOU, TPOOTATN KoL VEDPOU
gxouv vnAotepo kivbuvo VTE

* HBpopBwon otov kapkivo adpopd 1o ouxva to GAEBLKO ayyELOKO OKEAOC
Kol LEPLKEC POPEC EKOSNAWVETAL WC ETILITOANC LETOVAOTEVUTLKN
BpoupodAeBitida, OpopBwtikn pn pikpoBrokn evéokapditida Kal
BpouPwon nratikwv pAePwv

* H kakonBOesla eivoll o povadikog aveéaptntog mapayovtog Kivduvou
TIPWLUNG-EVTOC TOU 1°Y e€apunvou-aAAd Kat OPLUNG UTTOTPOTINC KAl yLa TO
AOYO QUTO, N QVTUITNKTLKN aywyn otov acBevn e kakonBeLa npemeL va
ouveyiletoL 600 to voonua dev eival og UdeoN KAl O ALLOPPAYLKOC
Kivduvoc eival YapnAoc



Emiktntn OpopBo@iAia Kal dlHatoAOYIKEG KOKONOEIEC

« MuegloinepmAdaotika veormtAdopata (myeloproliferative neoplasms, MPNs)
» aAnOnc¢ moAukuttapatpia (polycythemia vera, PV)
» 6lomabrc BpouBokuttapwon (essential thrombocythemia, ET)

e MoAAarmAouv puedwpa (multiple myeloma, MM)

* Nuytepwn napofuoulkn atpoodatpvoupia (paroxysmal nocturnal
hemoglobinuria, PNH)

xapaktnpifovrat ano OpoupodiAikn dtabson pe Wdlaitepa KAWVIKA Kot
00 PUCLOAOYLKA XOLPAKTNPLOTLKA



Emiktntn OpopBowiAia kat MueAoUmepTTAACTIKA vEOTAdoHATA
(myeloproliferative neoplasms, MPNs)

* Enmimtwon otnv PV: 2,5-5,0% ava acBevr) ava £T0¢
o Eminmtwon otnv ET: 1,9-3% avad acBevi ava €10¢

e OpouPwon rmuAaiac pAEPac, peoevtepLag, NTtatikwyv dAeBwv kat OpouBwon
geykedaAlkwv pAePwv, epdavitovtal oe acuvnBOLota vPnNASd TOCOOTO GTOUC
aoBeveic pe MPNs

« OLaptnpLakec BpopBwoslg aviimpoowrnevouv 1o 60% wcg 70% Tou cUVOAOU
TwVv Kopdlayyelakwyv cupBapdtwy ota MPNs: o €udpaypa puokapdiov,
LOXOLLULLKO OYYELAKO YKEDAALKO €TTELOOSLO Kal TIEPLDEPLK APTNPLAKN)
arnodpadn

e AplOMOG Asukokuttapwyv >10x10°/L, n petaAAaén JAK2V617F otnv ET kau
gva vPnAo doptio twv aAAnAopopdwv V617F otnv ET kat tnv PV €xouv
OUOXETLOTEL HE avénEvo kivéuvo Bpoupwonc



Entiktntn OpopBodiiia kat MueAoUmepMAQGTIKA VEOTTAAGLOTOL
(myeloproliferative neoplasms, MPNs)

JAKZ2 mutation
other MPN related changes
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L U — and cytokmes and other
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http://www.haematoloqgica.org/content/96/2/183



http://www.haematologica.org/content/96/2/183

Emiktntn OpopBogiAia Kal MOAAATAOUV HUEAWMA
(multiple myeloma, MM)

H BpopPodlAikn S1aBeon oto MM €xeL moAAatAn attioAoyia

H Beparmeia pe BaAidouidn r/kat AsvaAidbouidn avéavel tnv €kdppaon Tou
TF kot Tou ayyelokol evboBnAlakou avénTtikov mapayovia

e H BaAdouidn emumAéov avéavel ta enineda von Willebrand kat FVIII
TPOKAAWVTOC EMIKTNTN avtiotaon otn 6pacon tng evepyomotnuevng PrC
KoL TPOTIOTIOLEL Tl eTtimeda TG KUKAoEuyevaonc-2

e TNV avénon tou BpopuPwTIKOU KIVOUVOU CUMUETEXOUV N XOPNYOUUEVN
gpuBporolntivn, povipoL keviptkol pAeBikot kaBetrpec Kot mapodikol
TIAPAYOVTEC KIVOUVOU, OTWCE AOLUWEELS Kall aKLlvntomoinon Aoyw
OKEAETLIKOU TIOVOU 1] KATOY LATWV

* H napanpwteivn cuppeTEXEL TaBoyeveTika otn Bpoppwon Adyw
uTtepyAoLotntag, maboloyknc aAAnAenidpaonc pHe To WWwdEC,
OXNUOTIOUOU QVILOWUATWY UE TIPOTINKTLKN Spdon Kat avénong Twv
eTUMES WV TIPOPAEYLOVWOWV KUTTAPOKLVWV



Emiktntn OpopBoiAia Kat moAAamAoUV HUEAWHA
(multiple myeloma, MM)

Myeloma Cells — -Monoclonal protein IMiDs treatment
, A associated lupus -Increase cytokine production
/ O ) anticoagulant, protein C and -Increased expression of factor
! y protein S deficiencies VII and von Willebrand Factor
O e -Hyperviscosity -Acquired activated protein C
' ‘ -Increased fibrin protofibrils o e

- [ O)

| Inerease VITE risk

r- — | -IMiD + dexamethasone
Inflammatorv Cvtokines | -IMiD + chemnotherapy
_ﬂ‘_6 s P a ,..:;,:, ‘ft7 Sy
“TNF-¢&¢
_g‘F::; ﬂF \ Proteasome Inhibitors
=~ -Bortezomib is

Endothelial cell thromboprotective?
dysfunction -Carfilzomib increases VTE
«Platelet activation risk?

«Thrombosis formation

Bone Marrow Stromal Cells

https://www.semanticscholar.org/paper/Cardiovascular-Complications-of-Novel-Multiple-Li-
Cornell/040cc2ca5416ebed3fd144b740d01da5e06158c4



https://www.semanticscholar.org/paper/Cardiovascular-Complications-of-Novel-Multiple-Li-Cornell/040cc2ca5416ebed3fd144b740d01da5e06158c4

EmiktnTn OpouBoiAia Kal VUXTEPLVN TTAPOEUOHIKN
aigoo@aipivoupia (paroxysmal nocturnal hemoglobinuria, PNH)

o Zriavia KAWVLKN Slotapaxr) Tou apXEYOVOoU OLLLOTIOLNTIKOU KUTTAPOU
TIOU YapaKtnpiletal ano evooayyelakrn alpoAuon, LUEALKH OVETTIAPKELX

Kol BpoUBWTLKEC EKONAWOELC

° To 40% twv aoBevwv pe PNH ekdbnAwvouv dAeBikni BOpopPwon nou eivat
N 1o cuxvi autia Bavatou, AOyw CUMHETOXNG TwWV OTIAAXVIKWV PAEPwWV

KOlL KUPLWG TWV NTTOTIKWY, LECEVTEPLAC, OTIANVLKAC KoL TtUAaiog

» g KAOe aoBevn pe Wblonadn onmAayvikn Opoupwon, cuvdpopo Budd-
Chiari, OpopBwon eykepaAikwv kot deppotikwv GAeBwv N emi
KOLALOLKOU AAYOUG LE onUeila evdoayyeLKNG atpoAvonc, Oa mpeEmneL va

yivetau éAeyxoc yia PNH



Entiktntn OpopuBodiAia ko vuxtepivil mapofuouki atpoodatpivoupia
(paroxysmal nocturnal hemoglobinuria, PNH)

Endothelial cells
Hemolysis O
1 uwe o MAC
/‘“i -:.:::“r T ¢ a s '\
X Activation of the _ Complement
l NO coquhllonc i | 'CS.K_A“., L
1 Expression of
l | PAI-1
NO ; / :-‘u'lo':' . e =

Thrombin

Lack of GPI-AP 'I'
fibrinolytics

https://www.researchgate.net/figpure/MECHANISMS-OF-THROMBOSIS-IN-
PNH fig2 329688382



https://www.researchgate.net/figure/MECHANISMS-OF-THROMBOSIS-IN-PNH_fig2_329688382

Emiktntn OpouBo@iAia Kal avTipwo@wALTIOIKO
ouvopopo (anti-phospholipid syndrome, APS)

x X Y by 2 e 1Y 0% e e be )
! ! ! Blood vessel
e Emiktntn Bpouodihikn dtatapaxn [ e r— j { vewr | }
aVOGO)\,OVLKOU TUT[OU Kal O(I)ELAET(IL P(reisenc?ofantnphoiphollpldantlbodles Complementactlvatllon and coagulatlo\n
0TV opoucia avTitdpwoPoATLSIKWY A Ghroint
’ . . . | Monocyte antibo y ! Siate
avtiowpatwy (antiphospholipid | oy —_—
o . 3 cell .Platelet
antibodies, aPLs) xx ______________
e Ta KUTTOPA-OTOXOC TWV § Stbl t >
QAVTLIOWHATWYV gival ta evéoBnAtakd b“”“b"dy/
KUTTOPO KOL TOL OLLOTIETAALL | @Bz Glycoprotein 1 i LRPS =
) ) ) : Annexm 4 |
* Alatapayeg mopayovIwy mnEng- | | Matpigon - KE |
WwOOAUONC KABWC KOL TIPOTINKTLKWY L ‘

TIapAyoviwy Twv oudetepoPpilwv Kal —

| Z
! ] i NF-xB
LLOVOKUTTAPWY EVEPYOTIOLOUV |

arpoodopa TOV TINKTLKO KNXAVLIOUO
us anotéhsoua d)AE B lKég Kal, i Onduction of a proinflammatory and prothrombotic phenotype)
aptn plaKéq epo uB(boE lq Nature Reviews | Disease Primers

https://www.nature.com/articles/nrdp2017103



https://www.nature.com/articles/nrdp2017103

Emiktntn OpopBopiAia Kat Kunon-Aoxeia

* HkUpla attia pntplkAg Bvnouodtntag Kol voonpotnTag KATA TV TIEPLYEVVNTLKN
nepiodo eivar n VTE
e H ouvoAwn enimtwon VTE otnv kUnon eivoi 200 ava 100.000

e Xtn Aoxela n enintwon unepduthaocialetal kot yivetat 500 ava 100.000

* H OpopBwon otnv KUNON €ival MoAuTtapayovTikn Kat opelAetal o€
ducloloyikeg aAAayEC TTOU 0dnyoUV O€ UMTEPTINKTLKOTNTA:

/7

@ avénon Twv mapayoviwy MAENC Kat avtiotaon otnv evepyomnotnuévn PrC
(activated PrC-resistance, APC-R)

** pelwon ¢ MpwTteivng S

@ avénon Twv avaoTaATwyY TNS vwWdoAuong

“* OVOTOMLKEC aAAaYEC TTou 0dnyouv o PAeBLKr) otaon

**» ouvodol mapdyovtec TS KUNONGS OwG N avénon Bapouc, uEpTaon
aKLvNtomoinon, KaLoapLkr Toun

** 210 50% twv VTE TN MEPLYEVVNTLKAC TIEPLOSOU aVLXVEUETOL KANPOVOULKN)
OpoupodiAikn Satapaxn



Emiktntn OpopBowiAia kat COPs n HRT

O kivéuvocg BpouBwong Twv oo ToU GTOUATOC AVTILGUAANTITLKWY OXETIETOL
LLE TN €MidpaoK TOUC O0TO PNXAVIOMO MAENC, LECW PELWONC TwV GUOCLKWV
avaotaAtwyv RéNg kat APC-R, peiwong twv avaotaAtwy vwdoAuong Kal
TPOTIOTOLNONG TNS AELTOUPYLAC TTPOTINKTLKWY VIV WV

* H oppovikn Bepamneia utoOKATACTOONC, OTLC LETEUMNVOTILUCLAKEC YUVALKEC,
avéavel tov kivbuvo VTE katd 2 €we 5 dopéEc

e O auénueévocg kivbuvoc VTE, mapd tn xapnAn 60on olotpoyovwy CE OXECN UE
ta. COPs, e€nyeitat amnod tov kivduvo mou npootiBetal Adoyw tn¢ LEYAAUTEPNC
NALKiOC TwV yuvakwyv 1tou Aappavouv HRT

» [la yuvaikeg pe ouvumapyxouvoa KAnpovouLkn f emniktntn 6pouBodiiia, omou o
kKivbuvoc VTE yivetat moAAQmAQCLOC, N Xoprnynon touc Ba nmpeEmnet va
OUOTAVETAL ML ATTOAUTNG EVOELENC KO LETA TNV EKTLLNON TWV CUVOALKWV
TIapayovIwy Kivduvou Kat tn AnPn 0Awv tTwv HETPWY MpodUAaénc, yLa tTnv
g\axLotomnoinon tou kivbuvou VTE



