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EIXAT'QI'H: ITIHEH, 'ENIKH XKIAT'PA®HXH TOY MHXANIXMOY THX
OPOMBQXH KAI PAPMAKEYTIKH ANTIMETQIIIXH THX

Q¢ NHEH opiletor 10 @ovOUEVO UETAMTOONG TOV OIUOTOC OO TNV PEVOTY|
Kataotaon otnv nuippevotn. To @avouevo TpoKaAeital amd TV evepyomoinotn evog
TOAVTTAOKOL UNYOVIGHOD TTOV aVATTUYONKE KOTA TNV HOKPA QLAOYEVETIKN eEEMEN TNG
avOpoOTIVNG (NG He OKOTO TNV TPOPVAAEN TOV OPYAVIGHOV amd PEYAAES Kot GLyVA

Bavatneopec apoppayiec.

Vascular Injury

collagen
VV Ni

Platelet Adhesion Activation of Coagulation
(GPVIIFcRy, 0:2B1, GPIb-IX-V) (FVlla, FXa, FVa, FXIa, FIXa, FViila)

Platelet Activation PAR-3
(ADP, P2Y4, P2Y12) PAR-4

l Fibrinogen
Platelet Aggregation / ¥

(GPlIb/llla, fibronectin, vWF)

Thrombin

N

Platelet / Fibrin
Thrombus

Muyaviouog onuiovpyias tov Gpoufov

Ao puooynuikn dmoyn, TEN tov aipatog ivol 1 HeTaTpom| Hog SIHALTAG
TPOTEIVNG TOV TAAGLATOG, TOV VMOOYOVOL, GE ASIIAVTO VAIES, TO. LOPLOL TOL OTOI0V
moAvpepilovtor Kot dlvovv Y€veoT GTOV GYNUOATICUO €VOG TPIOOAGTATO TAEYLATOG,
TOV TAEYUATOG TNG WIKNG, oTS Ppoyyideg tov omoiov eykAmPilovron ta Eupopoa
ocvotaTikd Tov aipotoc. To TAEypa T wikng pe Ta eyKAoPiopéva e avtd ototyeia

TOV OHOTOC OTOTEAEL TO Ty LLOL
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210V UNYavIopo NG TNENG VITEIGEPYOVTOL TAAGLLATIKOL TOPAYOVTEG, O AEYOUEVOS
1OTIKOG  TOPAYoVTaG, (MOOCEOPOATIOW, T OUOTETAAN, O mapdyoviag Von —
Willebrand, ot puctoloywoi avacstoieic g TENG, TO GVOTNHA TNG KAAAKPEIVIG Kot
TO HEYAAOV HOPLokoD BAPOVS KIVIVOYOVO.

O mhoopatikoi mwapdyovieg (plasma Coagulation factors) eival mpwteiveg, pe

povadikn €aipeon Tov mapdyovta V mov gival 16vta acPectiov.

[Tapayovrtog Eningda
T1/2 .
010 Moplax  ApBuog , Xpop
Apt9 TAdoHOL 0 Bapoc  apvo&é Fovidw )
. pop . -
Ovoua ¢ (mg/100m n?taop,a (kD) @V (kbp) oo
1) (dpeg)

Ivwdoyovo I 200-400 90 340 3026 50 4
[TpoBpopfivn II 12 65 72 579 21 11
Iotikog I 0 - 300 263 ? 1
AcBéotio v 10 - 40 - - -
Epo‘*ég"gpw v I 15 330 2224 ? ?
A&ehepivn VI - - - - - -
gqpo‘“’vﬁgp“ VI 01 5 48 406 128 13
Avie VII  0.005 10 360 2332 190 X
OLLOPPOPIA.
Christmas IX 0.4 25 57 415 35
Stuart- X 1.2 40 55 445 25 13
Prower
PTA ($) XI 0.6 45 160 1214 23 ?
Hageman XII 4 50 85 536 13.5 6
FSF (#) XIII 4-8 200 320 2680 90 6

($) Plasma thromboplastin antecedent
(#) Fibrin-stabilizing factor

Xapoktnpiotikd. TV TAAGUOTIKOV Tapayovimy s THENG

[Mopdayovtag VI dev vmdpyet pe v £vvold ToV VTOTEAOVS TPMOTEIVIKOD LOPIov.
Q¢ 1€1010¢ QEPETOL M EvEpyOoTOMUEVT LopPT Tov Ttapdyovta V. O mapdyovtog I dev
glvar  ywowog mAooUaTIKOG  Topdyoviag, OAAG  TOPAyovTOS TV 10TMV IOV
ameEAELOEPOVETOL GTNV KUKAOPOPIO GE TEPIMTMOT KLTTOPIKNG KO YEVIKOTEPO 1GTIKNG
BAGPNG. TIpoxetton yoo por pepPpovddn KUTTOPIKY YAVKOTPMOTEIVY, TPOGKOAANLEV
v e eOcPopoMmidlo pécm 1Wvtov acPectiov. OAot ot yviolot mAaopaTiKol
TOPAYOVTEG KUKAOPOPOUY GTO QL0 OG AEITOVPYIKA OVEVEPYEL LOPLOL KOl LETOTPETOVTOL

o€ OpaoTikd EvEDUA 1] GUUTEPLPEPOVTOL MG GUUTOPAYOVTES LE TNV EVEPYOTTOINGT] TOVG.
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H obvBeon tov TAOCHOTIKOV TopoyOvIov YIVETOL OTO MTOTIKG KOTTOPO HE TNV
e€aipeon 1ov mapdyovro VIII mov ovvtiBeton omd GAA0 KOTTOPO OTOL MTOTIKA
KOATOELON Ko AAAEG TTEPLOYEG TOL cdpatog. EmmAéov, n obhvleon Proloyud dpactikd
napayoviov 11, VI IX kot X, énog kot 11 odvheon TV avasTorTikdv tpoteivayv C
Kot S, e€aptdron and v mapovsio e Prrapiving K.

Ta poopopomidle. GUUUETEYOVY 6TV TEN LE TOV GYNUATICHO LOKNM®V, 6TV
EMPAVELN TOV OTOIMV TPOGKOAAMDVTOL 01 TAacHaTKOl Tapdyovtes. Tovileton daitepa
OTL OAeg ot eVOLMIKEG AVTIOPAGCELS OV OONYOVV GTNV EVEPYOTOINGT] TOV TNKTIKOV

UNYOVIGLOV, YIVOVTOL TAV® GE GOGPOPOALTIONN.

Tissue Factor-Factor Vila
Initiated Coagulation

Evopln tov mnxtikod umyoviopod pe tm oouforn Tov 10TIKOD TOPCyOVIa. Kol TO

rapayovto, Vlla

To opomeTdAl GUUUETEYOVY GTOV PUNYOVICUO TNG TENG 0P’ €VOG LEV HE TNV
£KKPLOT OUUOTETAAOK®V TAPUYOVIMOV KOL 0p° ETEPOV LE TNV UETOPOPE TAUCUATIKOV
mopayoviov g mENG. Zvykekpluéva: o) He TNV ovecwpevon toug (platelet
aggregation) elevBepdvovv Ttov  arpometodokd  mapdyovta 3 (PF3), evog
QOCEOPOMTIZIOV TOV GVYKPATEl, TaPoLGin VTV acPectiov, Tovg mapdyovteg 11

kot X Kol TPOCEEPETAL MG EMPAVEIL Yoo TNV gvepyomoinon tov X oamd TOoV
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gvepyomomuévo moapdyovia VII kar v petatponmn tov I oe OpouPivn amd tov

gvepyomomuevo mapdyovia X.

Medscape® www.medscape.com

Cnrculatlng Platelets Actlvatlon/Aggregatlon

N
ANV
AV VA AR ARV AR

AV VAR TR AR LY UV A TR A A
AV ARA AR AR AARA U A
X AVRARA LA A MRA A TVRA AR A VA
AR R BV “ AAAA SARARA AL BARARA TRV AR

I*;G'f | J

TXA,

XAz Thrombus

Adenosme

AMP ADP ATP
Endothelial Cellsl

Subendothellal Matmt

ANV AV OV EARA R VLA ARV AN

\\

: —-p Pro~aggregaloty
~===~p Anti-aggregatory

Anuiovpyio capometodiorod Gpoufoo

B) pe v avtidpaon éxkpiong (release reaction) eievBepdvovv wmdoyOVO
nmapayovta V kot wapdyovta Von — Willebrand mov mepiéyovion oto a-Kokkio Toug.
Me mv avtidpaon €kkpiong erevbepaverorl eniong o apomeTolakdg mopdyovtag 4
(PF4) mov elvan po mpoTeiv pe avTi-nmopvikn dpdon, ¥) TPoSPEPOVYV TAUGLOTIKOVS
Topayovteg g mNENG mov €yxovv mpocspoepnfel mhvew otV empdveld Tovg KO
amOTEAOVV UEPOC NG TEPL-OUUOTEAATIKNG OTUOGQApag, 0) mapovcsic ADP ot
KaAMKpeivng evepyomotovv tov mapdyovta XII, eved mapovsio ADP kot koAhaydvov
gvepyomowovy tov tapdyovia X1, mtapakduntovrog tov mapdyovro XII.

O mapdyovtag Von — Willebrand (vWF) givan o yAvkompwteivn mwov
TOPAyYETAL KUPIWG Ao T PLEYoKapLOKOTTOPA Kot To, evoodniakd kottapa. Bpioketot
0TO TAGGCLO, OTO 0-KOKKIoL TV opomeTaAlov Kot oto copdtio Weibel-Palade tov
evoodniak®v Kuttpov. Epébiopa yioo v anelevBépwon Tov amd To oPOTETAALL

Kol To evooOAo amotelovv M Bpopfivn, n wvtepievkivn -1, n adpevarivn, n poikn
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doknon Kot 1 veovAivn. Emitedel dvo onpaviikéc Aettovpyieg: 1) vmeicépyeton Ko
glvol amopoitnTtog yuo TNV TPOCKOAANON TOV OUOTETOM®V 6TO LTOEVIOONALOKA
HIKPOividia mov amokaAvTTovTal o€ mepintmon PAAPNG Tov ayyslokoy gvéobniiov.
Kvprog vrodoyéag tov ev mpokepéve givar po yAvkompwteivy mov PBpioketal oty
emodveln tov oponetariov, n GPIb, 2) petapéper ko kpatd o€ otabepn
OTEPEOYN KN Stapdppmon tov tapdyovra VIIL.

Ot guoloroywkol avactoreic e méEng dwakpivovtal oe: 1) Avaotoreic Tov
oepivn-gotepacdv. Avtol ivat: o) n avtil®poupivn I, n onoio avactélierl Ty dpdon
OA®V TOV GEPIVI-EGTEPUCMOV TOL TNKTIKOV HUNYOVIGHOV, KUPIOE OU®S TNV dpdorn g
BpouPivng kot Tov Tapdyovra Xa (n nropivn Kot To LOPLoL LE NIOPIVOELDT dPAoT TOL
TOPAyovTaL OO TO ayyeWKo €voobnAlo evioyvovv v opaon tg AT III eni tng
Opoupivng), B) o ocvumapdyovrag I g nmopivng mov omoteAel AvaGTOAEN NG
Opoupivng pe v omoia oynuatifer coumieypa (n dpdon Tov evicyveTOL TOPOLGIN
nrapivng), v) o avactoréns g Cl-gotepdong mov avactéAdel toug mapdyovies Xla,
Xa kol mAaouivn, €) n al-avtiBpoyivn mov avactéAdel Kupiog v mAacuivny, v
KoAAKpeivn ko toug mapayovieg Xllo kor Xla, ot) 1 a2-poakpoc@oipivn mwov
avaotéAdel kupimg v koaAlkpeivn kow v Bpoufivn, ko 2) Avactolels tov
EMTAYLVIOV (1] OpAGT TOLG GLVIGTUTOL GTNV AOPOVOTOINCT TOV TaPAyOVTIOV Va Kot
VIIIa) ot omoiot givar: o) n mpoteivn C (mpdxerton yio pio yYALKOTPOTEIVY 7OV
ocvvtifeton 6to Nmap moapovsio g Prrapivng K ko n onoia gvepyomoteitar and v
Opoupivn pe Ppadd pvBud mov OpmS emToybHVETOL KOTO UEPIKEG YIAMAOES POPES
apovsio ™G Bpopupfopovioviivig (Tpdkettal yio YAVKOTPOTEIVN TOL TOPAYETOL OO
TO OyyelaKo evoodnio, oynuatilel coumieypa pe v Opoupivn et tov ayysiokov
evdoOniiov ka1 mopovcio vV ocPectiov evioyber TV gvepyomoinomn g
npwteivng C and v Bpoupivn), B) n tpoteivn S (YAvkompwteivn mov cuvtifetor oto
nrap mapovcio Prrapivng K kot oe pikpdtepo Pabud ota evoodnitaxd kbtTopa Kot 1
omoio gvioyvel TV dpactnprotnra TG Tpwteivng C, evd N 1010 0V €xEl AVTUTNKTIKEG
1010TNTEQ).

Téhog, T0 cHoTUO TNG KOAMKPEIVIIG KOl TOL pHEYOAOL poplokol Pdpovg
KIVIVOYOVO, OOTEAOVV UEPOG TOV GLGTNLOTOG EMAPNG TOV OMOCKOMEL TEAMKE GTNV
gvepyomoinon tov mapayovia XI, o omolog pe TV GEWPA TOL gvePyomolel Tov
mopayovta IX kot kat’ akolovBioav to €vdoyevég katolvTiKO cvotnua. Téco n

KOAAMKPEIV] 0G0 KoL TO HeYGAOL poplakoy Bdpovg Kvivoydvo €xovv wg dpdon v
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EVEPYOTOINGT, OT®G KOl TNV EMTAYVVON TNG EVEPYOTOINONG QWTNG, TOL TAPAYOVTIO
XIL

W\'I'W'.I'I"IEdEIE'-EpE. com

Tissue injury
Kallikrein Prekallikrein

l ¢ Tissue factor
[xu]

Xlaj ... R {thromboplastin)
N _

Eq lxuaf’ - VT
o ) [via]

Vil | —= [Villa
Thrumhm A

o O . l:xar’f/ ::-’-f'f"” [Plesminogen |

. : [
lla —-[E] :
-

{Prothrom hlnl ITh rombin) :

Fibrimogen (I} Fibrin (la] Cross-linked
fibrin

Source: Am J Clin Pathol © 2004 American Sociely of Clinical Pathologists, Inc.

2YNUATIKT TOPATTOCH TOD THKTIKOD UNYOVIGUOD

Ymv mén tov aipatog meptypdpovior oynuatikd mévie Pacikd otddw: 1) n
wwdoyéveon, 2) mn Bpoppomhactivoyévecn, 3) o oynuaticpds tov  e€myevong
KATOAVTIKOD GUUTAEYLOTOC, 4) 0 OYNUATICHOS TOL  €VOOYEVOLS  KOTHAVTIKOV
GUUTAEYLOTOC KOl 5) TO GOGTNLLOL ETAPNC.

Kevipwd poro otov 6o pnyoviopud g mMéng tov aipoatog mailer m
OPOMBINH mov aokel Tig Oploglg TG oT0 OUOTETAA0, OTO Oyyelo Kol o€
TAOCUOTIKOVG Tapdyovteg g mNENG. Me Tic Opdcelg ovtég omuovpysitor o
OLLOCTOTIKOS OpOUPOC TOL AmOTEAEITOL OO VAOIES KL EVEPYOTOMUEVO ALLLOTETAALN.
Avtdg koAvTTEL TNV BEPAapUEVN ETQAVELD TOV QyYEIOL KO ETIPEPEL KOTATOVOT TNG
awpoppayiog. Ag onuewwbdel O6tL peyddo mood OpouPivng oty meproyn umopel va

TPOKOAEGOLV EMEKTACT] TOV OpopPov Kot amdepaln Tov ayyslkoy avAod. Me v
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TPOKANON NG AYYEWOKNG KOl Kot EmEKTOON 10TIKNG PAGPng, evepyomoieiton To
eEwyevéc KOTAATIKO cOUTAEYHa, Poctkd ototyeio Tov omoiov glval 0 TAPAYOVTOG
VII, eved mapdAinio omd T0 KOTOOTPOEEVTH KOTTOpO amelevbepdvoviol dtdpopa
Qeoopopolmiolr. KoOMG kot pio  peUPPOVIKY]  YAUKOTPMTEIV) TOL  yprIyopo
TPOGKOAAATOL OTOL TEAEVTALD, Y10 Vo EADEL EKEL 6T GLVEYELD VO TPOOKOAANOEL Ko 0
napayovtag VIII — péow dviov acPeotiov kot Gla — kot va avtoegvepyomondei. O pe
TOV TPOTO aTd, 0 gvepyomomuévos mapayovtag VI, evepyomotel tovg mapdyovieg X
kot IX, mov épyovtarl Kot TPOGKOAAMDVTIOL GTO €EMYEVES KATAAVTIKO GOUTAEYHQ - 1)
TPOGKOAANGT avTH YiveTal HEC® 1OVI®OV 0oPECTION Kol O1EVKOADVETAL Kol £0M 0o
TNV TopoLGia 610 HOPLd Tovg TV dikdv tov Gla -. Epyduevoc o mapdyovtag X og
emoen pe tov evepyomomuévo mapdyovta VII, evepyomoteitar yio vo dnpovpyn0ei
€161 £va BpadD 6TV AEITOVPYIN TOV GOUTAEYLLO TTOV EVIGYVETOL OO TNV TPOCKOAANGN
tov mapdyovta V. Mg v cglpd tov 0 gvepyomompévog mtapdyoviag X dwaomd tnv
mpoBpoppivn, mov kot avt) €pyetorl vo. TPOoKoAANBel 610 Ppwcopolmidlo HEGm
wvtov acPeotiov kau Gla. Mg v didomacn g mtpobpoufivng dnpovpyodvtor ta
npoTo {yvn OpouPivng — mOL ®OTOCO &€ivol OPKETA YLO. VO EVEPYOTOUGOVY TOV
napokeipevo mapdyovia V kol vo mTOYOVOLV £TGL UEPIKES YIMADES QOPES TO OAO
cvotnua ™G mapaywyns OpouPivng. Oa mpémert va Aexbel €6®, Ot1 10 GLOTNUA
Bpioketon Kdt® amd Tov EAEYYO £VOC €101KOD AVACTOAEN TOV ££MYEVOVS KATOAVTIKOV
ocvumAéypatog mov eépeton ¢ EPT (EXTRINSIC PATHWAY INHIBITOR). Avtog,
TPOCKOAAATOL GTOV gvepyomomuévo mapdyovto X Kot tov adpavornotel. ‘Etot, gqv 1
1oTIKN PAGPN elvar pkpr|, To GOGTNUO AVAGTEAAETAL EDKOAO KO TTOVEL VOL AELTOVPYEL .
Edv oOpmwg m 1otwkn PAaPn etvor peydAn, mn oadpovomoinom dev emopkel vo
avtiotofuicel v abfpdo mwopaymyn HOPI®V TOL EVEPYOMOMUEVOL Tapayovia X.
[lepartépw, o evepyomompévog mapdyovrog VII evepyomotel kot tov mapdyovra X —
OV KOl AVTOG TPOGKOAAATOL GTO PMGPOPoMTid0 pécw WOvtwv acPeotiov kot Gla.
H evepyomoinon avt eivan yvoot) og “mopdkoapyn tov Josso” (Josso’s Loop) kot
Tpaypoatonoleiton aveEdpTnTa omd TV mopovsio Tov mwapayovia VI, mov wotdco
EPYETOL KO ALTOG GTO POCPOPOMTIOI0 Yo va gvepyomonbel and ta mpmTo {yvn TG
Bpoppivng Kot va 0dNyNoEL o€ PEYOADTEPT EVEPYOTOINGT TOV TTapdyovia X Kot Kot
EMEKTOON, GE UEYAAVTEPT Tapay®yYn OpouPivng amd v mpobpoufivn (ag onpelmdei
01t 0 gvepyomompévog mapayovrag VII emovédvel v opdon tov evepyomompuévon
napdyovta IX [FIXa] xatd 200.000 kor mAéov @opéc). TlapdAinia Opmg pe v

gvepyomoinon tov €£®YEVOLG KOTOAVTIKOD GULUTAEYLOTOS, EVEPYOTOLEITOL KOl TO
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ocvotnua eragnc. H evepyomoinon yivetal pe tnv amokdAvyr), GUVETELD TG QY YELOKTG
BAGPNG, TV vIEVOOOINAMOK®OV ayyelok®V oTIBAO®V Kol 1010iTEPA TOV KOAAAYOVOU,
OV amOTEAOVV apvNTIKA QopTicuéves empdvetec. [ldveo o avtég mpookoArdtal o
napdyovtag XII kot evepyomoteitor yia va dpdoet eviupkd otov mapdyovro XI kot va
tov gvepyomomoel. O egvepyomomuévog mapayovtag XI amoteiel to Pacikd €vivpo
TOVL cvoTNUATOC enaPNG. To évlupo dpa otov mapdyovia IX kot Tov evepyomotel, ylo
vo mpoympnoel omd ekel ko mwEPa M evepyomoinom tov Opoufomiactivikod
ocoumAéypatog (Bpopfokivaonc) mov Ba petatpéyel peydro mood mpobpoupivng oe
OpouPivn. H mapaymyn tov tedevtaiov odnyel otnv S1domoon Tov wmd0yOdvoy Tov
molvpepiletor yuoo vo 0GEL YEVEST, GTO TPLEOIAoTOTO OIKTVLO TNG WIKNG Tov Oa
eyklofioet o EUHOPPO.  oLOTATIKA Tov oipatog. To diktvo T™C  WIKNG
otabepomoteital oV CLVEXEIDL e TNV TOPEUPOCT) TOV EVEPYOTOUEVOL OO TNV

opdon g Bpoupivng mapdyovto XIII (XIla). ‘Etor ohokAnpodveton n dadkocio g

mENG Tov aipaTog.

Medscapes www.medscape.com

':Cl"ﬂgﬂl‘i Y f“""""-"__""""“""“""""""E

Kallikrein oo ctor ST Factdl X112 Y :
’_._,_,..-—-—-—-..,_‘1 ﬂ"’ﬂ_ﬂ_ﬁ‘“‘i :

INTRINSIC Factor XI Factor Xla Prekallikrein  Kallikrein

PATHWAY — memmmmmmmmeammemeemeamaea
Factor IX F:u:lnrI}{:'(I_q_'_';'\“"“"“““". i

Factor VIlla Factor VIII

[Factor IXa-Factor Villa-Ca++PL]

Tissue Factor S i S
Factor Vlla Factor X FM:::::L
EXTRINSIC i Factor Ya Factor V
PATHWAY

[Factor Xa-Factor Va-Ca++PL]
_,-F”"_'_'_"“--*

Prothrombin /Ill_'l_l_-gln__l:ir; l

Fibrinogen Fibrin

1 Factor XIlla Factor XII1

Fibrin (cross linked)

Source: Adv Necnatal Care & 2004 W. B. Saunders

Evidoyevés kau eCwyevég abotnua tng nnéng
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Qotoco, o mpémel va Aexbel Ot1 o mPAKTIKO emimedo pmopel koveic va
Bewpnoet v mEN OV AiHOTOg MG Evav UNXAVICUO TOv okoAoLOEl dVo 0000¢
gvepyomoinong, v eEmyev] mov ekmpocwneital pe tov mapdyovia VII ko v
gvooyevn ov ekmpocmneitan pe tovg mapdyovteg XII, XI, IX ko VIII kot 6t ot dvo
0001 gvepyomoinong KaTaAyovy o€ pia eviaio 000 (KOPROg) OV EKTPOCOTEITAL
pe tovg mapayovres I, I, X, kon V. Tovilgron dpmg 61t 0 droywpiopdg avtog elvan
OYNUOTIKOC Kol OEV OVTOTOKPIVETAL OOALTA GTA TPAYHOTO 0poV, OT®S eAEYON, O
napdyovtag VII — mov avikel oty eEmyevn 006 gvepyomoinong — EvePYOmOLEl Kal TNV
evdoyevn] 000 péow Tov Tapdyovia IX, moOAD e meplocdTEPO OTOV TEAELTOLN
vrootnpiletar 0Tl T0 KVPLO PAPOG GTNV EVEPYOTOINGT TOL TAPAYOVIO X OO TOV
FVIla éyer n éppeon — péocw tov FIXa — 006g evepyonoinong (mapdkapyn tov Josso)

- Ko Oyl M Gueon omevdeiag dpdon TovTov GTOV ToPAyovTo X.

Qg OPOMBQXH opiletar 10 @avopevo e méENG Tov aiplotog 6To E6OTEPIKO
Tov ayyelov (aptnpieg 1 OAEPEg) kot Tov oynuaticpd Opdupov mov amoPPAccel
UEPIKMG 1] OMK®DG TOV 0WAO TOV ayyeiov.

Ymv  avértoén g OpouPwong vmecépyovtor mOAAOL  mOPAyovTES, Ol
ONUOVTIKOTEPOL OO TOLG 0moiovg eivat: 1) N KATAGTAOT TOL AYYEWKOV TOTYDUATOG,
2) M VREPTINKTIKOTNTA TOL OiHOTOG, KOt 3) Ol PeoAOYIKES cLvONKeg TOL ayyeiov

(tprada tov VIRCHOW).
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Awtapayég
TOV ANKTIKOV
UNYOVIGHOY

EvooOniraxn
pArapn

H wpidoa too VIRCHOW

H «atdotaon Ttov ayyslokoy Tolyouatog emtelel évav amd TOLG TLO
ONUAVTIKOVG pOAOVS otV avdmtuén g OpopPmong. Onowdnmote ayysioxn PAGLN
cuvodeveTal and amOnT®oN 1 dALoiwon Tov evoodniiov Kot pmopel va 00Ny oEL o€
TPOGKOAANGT] OQIUOTETOAI®V Ko  gvepyomoinon tov mnNKtikoh pnyoviopov. H
VAEPTNKTIKOTNTO TOV aipatog opilel avtd mov cvvnbmg Aéyston Opopfoeiiikn
owabeon. IIpoxettan yia dratopayés tov aponetariov (Bpopfokvttdpmon), eEAdtTmon
TOV GLYKEVIPMOOE®V TOV OVOCTOAE®V NG TMENG Kot akoun  datapoyés Tov
WoOOATIKOD  punyoviopod pe TV évvole NG Melouévng  Opopforvtikig
dpactnpomtag. Ot  pegoloywkol moPAyovVIeEG a@POPOLV TIG KOTOOTACES 7OV
eMPPadOVOLV TNV CLUOTIKN POT GTO OyYEl0 KOl KOTd Guvémeln TpodabEéTouy otV
&N Tov aipatog (to tedevtaio amotedel kot tov Adyo emPBoAng tng 660 dvvaTOV
YPNYOPOTEPNG KIVIITOTOIN GG TV XEIPOLPYNUEVODV 0GOEVAV).

Oocov apopd TNV QUPURAKEVTIKI] UVTIHETOTLGN TOV Opopupfdccwv, tépay twv
avTiotponetolokdV (AketvdoXoivkidkd O&0, Khomdoypéin) mov avactéEAAovY TV
GLYKOAANGN TOV OLUOTETOA®Y OPAOVTOS GTOV VITOOOYEN EMUPAVELNS TOV TEAELTOLMV

Kol yoprnyovvion KaOe @opd mov SmioTOvVETOL avENuUEvog aplBuog M avénuévn
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GLUYKOANTOTNTO TOV OUOTETOAI®V OTO aipa, 1 oVYxpovn avtiBpouPoTiKy aymyn
Bacileton oe tpeic xatnyopiec @apudkmv mov eivor M Un KAOGUOTOTOUNUET
(kKhaown) nropivn (UFH), ow nropiveg Xapniod Moplakod Bépovg (LMWH) kat ot
avtayoviotés g Prrapivng K (VKA). Kot ot tpeic katnyopieg eappdkmv éxovv
emapK avtiBpopPoTikny dpdorn, aALA 1 xPNON TOVS GTNV KaONUEPVY KAWVIKN TPAEN
€YEL YVOOTOVG TEPLOPIGUOVE. ATOTEAOVV U EKAEKTIKG QAPLOKO apOoV 1 OPAGCT) TOVG
aPopd £vo VPV PACLN VTOCTPOUATOV otV dtadtkacio g Téne. Emmpdcbeta, ot
nrapiveg givarl €va €TEPOYEVES PiYUO SLOPOPETIKMV HOPI®V PE TPOEAELGOT AO TOVG
Cwiko0g 10T00¢ Ko TOlKIAAN avtiBpouPotikny dpdorn. ZNUEPA GLVOVTATOL HEYAAN
avTuwopdOeon OGOV a@opd TNV OlOYEIPION OVTAOV TOV QOPUAK®OV OEOOUEVIC NG
TOALTAOKOTNTOG TOV UNYAVICHOD OpAong TOvg KabBmG Kot NG €Tepoyevons dOoUng
toug. ITldpavta, véa poplo €govv oxedlooTtel GTO €PYAOTNPO TPOKELUEVOL VO
AMOTELOVV TEPIGGOTEPO EKAEKTIKEG — GTOV GTOYO TOVG — PAPUOUKEVTIKES OVGIES KOl e
TEPICCOTEPO OLOLYEVT] OOUT| TPOKEEVOD VO, BEATIOGOVV TNV dPACT| KOl TV ACOAAELL

g avtipopupwtikng Oepaneiog.
Medscape® www.medscape.com
Aspirin

Eu ©» EPO—> pen;]

Ticlopidine/Clopidogrel

Platelet

Platelet

Dipyridamole
Erythrocyte

(+) /2
/:0)
Adencsin
$ PGI,

N I A I D N .

Apaon avTiayoTETOLIOKDY POPUOKDOV

cGMP-
Platelet " -
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Ot avtifpopfmtikol TapdyovteG KATNYOPLOTOLOVVTAL COUP®VA LE TOV PLoAoyikd
TOVC GTOYO KOl TOV UNYAVICUO OpAoNg TOVG.

1. Zopemva pe tov roroyiké Tovg 6T0Y0, S10KPIvOVToL G TPELS KATNYOPIES:

a. [Topdyovieg OV OVOGTEAAOVY TO TPAOTO GTASLN TOL TNKTIKOD UNYOVIGHOD —
OT0 OTTO10L EUTAEKOVTOL O 10TIKOC Tapdyovtag ko ot tapdyovieg VIla ko [Xa. Téroot
glvan o1 active site inhibited factor VIla (ASIS), specific anti-tissue factor antibodies,
recombinant Tissue Factor Pathway Inhibitor (TFPI)

B. Hopdyovteg mov avacTéAAOLV GTOYOLG OTO EMOUEVO GTAOIN TOL TNKTIKOD
uNYovicpod  SUECOL TNG OVOCTOANG TG ONUovpyilog TOL  EVEPYOTOMUEVOL
nmapayovta X (FXa) kot kotd cvuvémeia pe pnyovioud dpdong tomov down-regulation
1660 o1 Yéveon g OpouPivng 6co kot otig FXa dwpecorapodueveg feed-back
EVEPYOTOLOVUEVES TOPAKAUWYELG, TOV 00N YOHV GTOV GYNUATIGHO TPpoBpoufivaong Kot
evepyomoinong g mpoBpoufivng. Térotor eivar oo LMWHSs kot ultra LMWHSs 6mtmg
ta. fondaparinux, idraparinux, rivaroxaban, apixaban.

v. Hopdyovieg mov avactéAdovy v OpouPivn — 10 ovclaotikd Evivpo mov
EUMAEKETOL OTO TEAELTOUO OTASLO TOL TNKTIKOV pnyoviopov. Tétowol givar n UFH,
kdmoteg LMWHs pe vyniotepo popuokd Papog (tinzaparin), woabmg €dikol

avaotoAeig g Opoufivne 0nmg Ta dabigatran, hirudin, bivalirudin, argatroban.

2. XOpQove pe TOV  pUNyovicpog opdacng Tovg, ot ovtifpopPmtikol
apdyovteg ywpilovrol og S0 Katnyopies:

1. X10V¢ £UPEGOVG OVOCTOAEIS TOL JOPOVV EVOVVAUMDVOVTOG TNV OVOCGTOATIKY|
opdon g avtilBpoupivng (AT), n omoia eivar Evag puooAoyY1KOg HellwV avaoToAENS
¢ oepivng-tpwtedong. Térowor eivar or nrapiveg (UFH ko LMWHS), 10 cuvOetikd
nevtacakyopidlo (fondaparinux) kot to perd-meviacokyopioto (idraparinux), Ommg
Kot To NTApvopLUNTIKA (e€a-OeKa-oaKkyopiota)

11. £ToVg Gpecovg avacToleic Tov dovy amevdeiag 6To 6TdY0 GEPivN-Tp®TEAST).
Térowot etvon ot hirudin, hirulog, argatroban, dabigatran, kaBmg kot dpecol avactoAeig
Tov gvepyomompévou apdyovta X (FXa) énwg o1 rivaroxaban kot apixaban.

H Mn Kiaopotomompévy Hrapivny (UFH) eivan éva etepoyevég piypa amd
VYNAoL poplakov PBapovg yAvkolapvoyivkdves. To péso MB 1ng etvon mepimov
15.000 daltons ka1 to MB t@v moAvcakyopid®v kopaivetor amd 5.000 émg 40.000

daltons.
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PDE‘ lH-ID A-helix

D-helix

hepan: (IDS-3GM),

Mopraxn doun nropivyg

[Ipdkertar v évav €upeco avtifpouPotikd mopdyovio a@oL EMTAYVVEL THV
avaotaATikn dpdomn g avtilfpoupivng (evog euowod avacstoAréa tng mENG) EvavTt
g Opoupivng, Tov mapdyovra Xa, tov mapdyovta VIla kor tov mopdyovra [Xa. H
nrapivn deopevetan oy AT dwopécov tov mevtacakyapdiov. Mdovo to 30% pog
00omg UFH deopevetan pe v avtilBpoufivn ko to pépog avtd givar vmevbuvo yio
™MV avinkTiky mg dpdon. Katdmyv vrmoddplag yopriynong, n UFH éxer younin
Brodwbeocipomta Ko pikpd ypdvo muicswog {oNg 610 TAAGUO, VO 1) OVTUTNKTIKY|
amavtnon oev eivor gdkoda mpoPAéyiun. Eortiag pn ewdwov ovtidpdoswv 1
BrodaBecrpotta e UFH petd and pio mpatn bolus éyyvon eivar poig ~30%. H
mpoun clearance dtapécov pn €101kNg dEGUELONG Elvat LYNAT KoL KOV VoL KOPEGHET,
aALG VYMAG petofAnT Ko dvokoro mpoPfAéyiun. M apykn bolus €yyvon eivon
amopaiTNT TPOKEWEVOL VO EMITUYOVUE KAV avTmnktikn opdotn pe v UFH.
Aol kopecBovv ta un 0K onpeia OEGUEVONG, EMEPYETOL LU0 TYEOOV YPOLLUIKT
oyxéon 0donc-omdvrnong (avtmmktikng opaong). H yaunidtepn akdpeotn clearance
g UFH e€aptdtar kupiwg amd tov nrotkd petafoAicpd kot tnv veepikr| clearance
Tov omvopobsomomuévoy  tunuatov. Katd ovvémewn, eivor  amopoitnn M
aVOTPOCOPUOYN TNG 000MG o€ aclevelg e emMMPeacuév NTATIKA 1)/Kal VEQPIKT
Aertovpyion  mpokewévov va  omoeevyfel M vrmepdocoroyia. Aegdopévov  tov
QOPUAKOKIVITIKOD NG TPOQIA givor amapaitmteg 0600 M Tpelg dOGES VTOdOPimg
nuepnoing twv 5.000 IV mpokeyévov va emrevybel to embountd avtiBpopufotikd

amotédecua (N oyxéon képdovg/pickov mpémel va, AneOel vtoyv dedopévou Ot 1 2
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QOPEG TNV MUEPOL YOPNYNOT GLVOEETOL UE WKPATEPO KiVOLVO ocupoppayiog, evod M
yopriynon g o€ 3 d00elg kKabnueptvé paivetal va TopEyel KaAvTepn avtiOpopfotikn
KAALYT, GUVOEETOL OUMG PE VYNAOTEPO TOGOGTO ALLOPPOYiaG).

H ovvnbng 006g yopriynong g UFH elvar 1 cvveyng eni 24dpov Paoewg
gyyvon — petd omd pio eedamos opywkn 66on twv 5.000 IV bolus — o opd e
docoroyior 1.000 IU/kgr Bapovc/dpa. H mapakorovbnon g ovTiimnkTikng opdong
yiveto pe epyastnplakd EAeyyo Tov ypovo keparivng — kaoiivng (aPTT). H UFH éyet
pikpd ypévo nuicswog (ong (mepimov 1 opa), €161 4 dpeg petd v OlKomn
YOPNYNONG TNG OEV AVIYVEVETAL TAEOV GTO TAAGHA. L€ TEPITTMOT LTEPOOGOAOYING K
€QOCOV 1M OWOKOT TNG XOPNYNoNG NG dev emapkel wg Avom, avtidotd g eivor M
Otk mpotapivn (yopnynon 1 mg Ogixng tpotapivng/100mg UFH).

O1 Xapniov Moprakov Bapovg Hrapiveg (LMWHs) (1,2.8)

amotelovV orjepQ
tov  okpoyovwio AiBo otovg oaviiBpouPmtikovg mapdyovies. Avtég  €yovv
TEPLOCOTEPO TPOPAEYIUN avTIOPOUP®TIKY amdvinon, peyoivtepn Prodtodeciudtnto
petd omd voddpia yopnynon Kot pakpvtepo ypovo nuiceiog {ong amd v UFH. Ot
LMWHs givar tovAdyiotov 10060 enapkeic oTnv dpdon Toug Kot acPareic 6GO Kot 1M
UFH «ot 10 @appokokivnTikd Toug Tpo@id emrpénet pia S0om xop1ynons nuepncimg
YL EMOPKN TPOPVAAEN evd Yoo TNV TAEOVOTNTA TV acBevov dev ypelaleTon
gpyaoTtnplokd monitoring Kot wposapuoyr 6ocoroyioag. Ot LMWHSs amnekkpivovion
amd Tovg veppovs. Xyetifovror pe pkpdtepa mocootd kwvdvvov yuwor H.LT. ko
ooteondpwon o€ oyéon pe v UFH. Amotedolv onpepa v OBepameio exhoyng yio
™V poeOAacn ™¢ OpopPoepfoAiknig vOoOL TOGO GTOLG UETEYEPNTIKOVS OGO Kot
otoug maforoyikovg acBeveils. EmumAéov avédvetal Kot 1 xp1on TOLG ATOKAEICTIKA MG
Opoppompopdraén oty Evpomn, evd n UFH kot n Bapeapivn (VKA)
ypnooroovvtol o cvyxvé oty B. Apepwr). O LMWHs mpoépyovtor amd v
UFH péoo ynuikaov 1 evOHoTik®v d1odkocidv arornoivpeptopov. [apovsialovv
QLOIKO-YNMKES, Ploynuikés Kot QoprakeLTIKEG dtapopés. H kabe pio dapépet amd
Vv GAAN oto MB, v avti-Xa dpdorn avd mg QapLOKEVTIKOD CKEVAGHOTOS KOOMG
kot 6Tov Adyo avri-Xa/avti-Ila paon.”) Eniong dtoapépovy petatd toug dcov apopd
ToV Xpovo nuioelag {ong g avti-Xa ko avri-Ila 8pdcmg,<4) OAAG KO OTNV 1KOVOTNTOL
ameAeVBEPOONG TOV AVACTOAEN TOV LOVOTOTION TOL 1GTIKOV TOPEyovVTa (TFPI).(5 6.7)
H avactoAn g véveong g Bpoupivng eivan dwapopetikn yo kdbe LMWH otav
ovykpivetar oty Pdon g avti-Xa opdong. (Ot LMWHs pmopodv vo Bewpnbovv
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adl0POPOTOINT  (QUPUOKOAOYIKT]  OHAdD  0@OV  OlBETOuV  OlUPOPETIKES
QOPUOKOKIVITIKES. AVTEG 01 S1OUPOPES ITOPOVV VO, ETNPEAGOVY TO KAVIKO TPOPIA TOV

QappaKov, 0Ahd dev £xouv afohoyndei oe Tuyaomompéves KAvikés perétec).*Y

VKA (Avrayoviotés g Prrapivig K - Kovpoepvikd okevdopora):
Xopnyovvtor o 6TOHOTOG KOl €lval o€ gupeia ypnorn oty BepamevtiKy, Wdwitepa
omv B. Apepikn, g Bpoppompopdraén. Ackovv v dpdon tovg mopepmodifovrog
oTov Nrap TV cvvbeon tov efaptdpevov and v Prrapivn K mapayoéviev 11, VII,
IX xou X. H mopakoroOOnon g aviummnKtikng Opaons yivetal e €PYNCTNPLOKO
éleyyo tov ypovov mpobpouPivng (PT) kor tov INTERNATIONAL NORMALISED
RATIO (INR). O ypo6vog mpoBpoupiving moapateiveton 48 dpeg petd v Evapén
YOPNYNONG KOLUOPIVIKGV Kot ¥petdleTon mepimov pia efdopdada yio va peiwbodv 6to
TAAC O TO EMimEd TOPAyOVI®OV Tov e&aptmvtal amd v Prropivn K og té€to10 fobuo
MOOTE VO TPOKVYEL OVLGLCTIKO avTImNKTIKO omotéAespa. [a tov Adyo avtd oe
EMEIYOVOEG KOTAOTAGEIS M AVIUTNKTIKY ay®yn apyilel pe cuyyoprynon (cuvovacuo)
KOvpapwikdV Kot nroapivng. Yreviouileton 6t amd v Prrapivn K e&oaptdron kou m
ovvleon g mpoteivng C. Aegdopévov 0Tt 0 ypdvog nuicelag Long g TPOTEIVIG
avtg etvan 6-12 mpeg, vmapyer o kivouvog Bpoufacewv oe mepintmon Evapéng
avTIINKTIKNG Oepomeiog povo pe Kovpopvikd, d00évtog 6t n tpowteivn C peudvetot
670 aipa pv amd v peiwon tov Prrapivne K eEaptopevov tapaydviov g méng.
Avtidota ywo TV Katnyopio 0T TOV OVTITNKTIK®V, arotelobv 1 Prrapivn K ko n

xopnynom epéokov mayouévov mhacspotos (FFP).

Néov Avri@popPortikei mapayovres: Ou idraparinux, rivaroxaban, apixaban
dabigatran Ppickovtor 6to TAEOV TPOKEXMPNUEVO OTASIO TNG KAWVIKNG €EEMENG Y
mv mpoeuAaén kot Bepameion g OpopPoepfoixng voécov. Ot rivaroxaban kot
apixaban eivar  ovvBetwcol, S otOHATOG YOopMYOoUupEVOl  e€eldkevpévol  —
VIEPEKAEKTIKOL avacToAElg TOL apdyovta Xa, evd o dabigatran givol cuvOeTiKog, do
OTOMOTOG  YOPNYOUUEVOG  VIEPEKAEKTIKOG  avaotoréas ¢ Opoupivng. Ta
OTOTEAECUATO TOV KAWVIKOV HEAETMOV OTNV ¥PNON TOUG Yo TNV TPo@OAASN Kot
Oepaneio g OpouPoepuPorikng vOcov givorl KAAMG LITOGYOUEVA Y10, TO HEAAOV TV

GKEVOGUATOV 0VTOV 6TV Kadnuepvi kKAwvikh tpéén.
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Targets of New Anticoagulants

STEPS IN COAGULATION DRUG
COAGULATION CASCADE

TFPI
. < NAPc2
Initiation ﬂm oTF Ab
FVllai

Xla <- aFXIa Ab
Propagation
VIIIa RNA aptamer

Pentasaccharide
DX9065a

Thrombin Activity Hirudin

m*‘— Bivalirudin

Argatroban
H376/95

Fibrinogen —— [111]

O1 610)01 TV VEWY QVTITHKTIKOV QOPUCKDV
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YIHAPXOYXA I'NQXH / EPQTHMATA XTOYX AXOENEIX YYHAOY
KINAYNOY

IN'o OpopPocpfoiiki] Noco
Eivarl evpémg avayvopiopévo tmg 1 oplomedikn yepovpyikn cuvodevetal amod

(123 Eay  8ev  yopnynOei

ToAD  VYNnAd mocootd  QAePkng  OpoppospPorng.
OpouPompo@Oraln, N emintmon TG UeTEYYEPNTIKNG QAEPIKNG BpouPoepnoAng, mov
AmOOEKVVETAL PAEROYPOOIKE, Kupaivetar amd 45-57% petd and enepPdoelg oAKNg
apBpomhacTtikng toyiov kot omd 40-84% petd and eméuPfacn oAMkng apOpomAacTIKNG

(14.5,67.89,10.1L1213,14.15,16,17,18,1920) ¢ , . .
niong, 7yvopilovpe OtL KaTh TNV

YOVOTOC.
TPOEYYEPNTIKN GACT TS OAMKNG apBpOoTAACTIKNIG TOL YOVOTOG KOl 1010iTEPO GTO
QAEPKO i TPogPYOUEVO amd TO KATAOTEPO MUIGL TOV GMOUOTOS, OLUOTETAALN,
AevkokOTTOpO KOl €vOoONAlokég Opactnpldtnreg, OM®MG Kot Ot HETAED  TOVG
OAAMNAETOPACELS EVIOYVOVTOL, WHE GLVEREWL TNV avénon TG ANKTIKOTNTOS TOV
oduonog.(2 D Emmpdobeta, n xprion tovpvike katd ) Stdpkela TG ENERPAONS EVIGYDEL
emmALOV QUTNV TNV NON LEEPYOLGO LIEPTNKTIKY Katdotaomn. Ilo cuvykexpyéva
apOIOC GUUTALYUATOV AEVKOKVTTAP®Y — OLUOTETOAI®Y / LOVOKVTTAP®V - OLUOTETUA MY
0T0 Kevipkd OQAefKd aipo ov&avoviar kKoTd TNV JEYXEPNTIKY TEPIOd0 Kot
EMGTPEPOVV GTO PLGLOAOYIKE TOVG eMimeda o€ 24 mepimov dPeg PETA TV EvapEn TG
enépuPoonc.?’ Ta eninedo éxppaong tov PAC-1, P-SELECTIN, CD40 ligand,
TISSUE FACTOR, MAC-1 ota povokdttopo, GUUTEPIAAUPOVOLEVOY TV
GUUTAEYUAT®OV  HOVOKLTTAP®YV — OUOTETOM®OV KaOdG Kol TO VOOUEPO TWV
UIKPOGOUATIOIMV, GUUTEPIAAUPOVOUEVOV OVTOV PE TPOEAELOT A0 TO. EVOOOMAKA
KOTTOPO, OLEAVOVTOL CMUOVTIKA GTO KEVIPKO QAEPkd aipo Tov acbevodv mov
VTOPAAAOVTOL GE OVTES TIG snsuﬁdcalg.m) EmnpochHeta, 1 ovykévipmon avtrydovov
TOL 10TIKOV Topdyovta Tov EAefikov mAdouatog, tov CD40 ligand, tov Platelet
Factor 4 (PF4), tg b-thromboglobulin, tov povouepovg copmAéypotog tov deAvTon
w®Oovg Kot 0 Tpornktikdc mapdyovtag 1+2 (PROTHROMBIN FRAGMENT 1+2),
emiong uné’;évovrm.m’m
Xopic Opopporpopvialn

H enintoon g ev 1o Pdber prePing OpouPwong (DVT) kevipikol oteréyovg,
gtval vyMAOTEPN Y1 TOVG aeBeveig Tov VITOPAAlovTon 6e OMKY apHPOTANGTIKY 1YoV
(THR) (18-36%), evd ywo ekeivovg mov vmoPdAiovior o€ OMKY apBpOTANGTIKN

yvovatog (TKR) 1 ev 1o Baber prefikr) OpopPoon (DVT) apopd kupimg mepipepucd
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otehéyn pe emintoon (~60%), evd o kivouvog mepUTEP® EMMAOKNG [e Bavaciun
nvevpovikn  gufory  (PE)  wopaivetor  petagd 0,1 wor  1,0%  yopig
Opopponpo@orain. 2280 B anaiveton €86 6Tt ©¢ ovtotTo, 1 EAEPIKTH
Opopposuporn 1 OpopPoepuforiky) vocog amoteheitor amd dV0 empépovs TabNoEIC:
mv &v 1o Padet piefikn OBpouPoon kot v mvevpovikny euPorr). Ot cOyypoveg
peAéteg mov apopovv v OpouPoeuPorikn VOGO EMOEIKVOOVV L0l LETEYYELPNTIKY
TEpiodo KvdHVOL yia autolc Tovg aobeveic Tov eOAver Tepinov toug Tpeic prves.
H o0yypovn opBomedikn| xelpovpyikn amd v GAAN peptd epappoleton pe pio cuveyn
peiwon twv nuepdv voonieiog tov achevov avtdv (3 £oc 6 nuépeg). Katd cuvéneia,
ol acbBevelg avtol e&épyovion amd to vocokoueio evd dwtpéyovv kivovvo DPOE.
(SI6ITIRI924) A v GAAN  pepud, ot KoatevBuvinpieg odnyieg yw TV
OpouPorpo@Oraén tov aclevav mov vrofdAlovtal 6 oK apOpomAacTiKy Wyiov N
YOVATOG VTOJEIKVOOVV O18popeg acPaAEls Tpooeyyicels, onwg yopnynon LMWHs
(xopnyobpuevn vrodopia pio 1 Vo eopéc nuepnoing), xoprynon FONDAPARINUX

25,26) r , r 4 20,22,24,2
2320 1 emmpdobeT Yoprynon do oTépaTog avrimnktikoy, 20222427

) Na onpelwOet
610 onueio avTO OTL TOAAEG UEAETEC £YOLV TEKUNPLOGEL TNV OVOTEPHTNTO TOV
LMWHs ocg oyéon pe v «Aoooikr] nmopiv oty mtpo@LAasn tov acfevdv mov
vroParrovion ce opbomedcég eneppdoeig yio POE peidvoviog tov oyetikd Kivovvo

and 44-70% avédoya pe tov omo g enéupaongc.*+* " Etot

vl Tovg acbeveig mov
vrofdAlovtol 6e oMk apBpomAacTikn oyiov mpoteivetar Bpopforpo@Orialn puéxpt
v 28-35 peteyyepntikn nuépa, eva yia Toug acheveig mov vofAAAovTal GE OAMKN
apBpomhactikny yovatog mpoteivetor Opopfonpopvrasn yioo TovAdyiotov 10 nuépeg

2,34 28,31 7 7 ’ ,
(2345672831 061660 KO maporo v Bpopforpo@Oraln avtmdv

peta v eméuPaon.
tov acBevov, évag otovg €1 mov vroPdAiovtar oe THR kan évag otovg tpelg mov
vrédhoviar o TKR eppaviCoov POE.C? Eivar gavepo mog dev sivar yvooto yiati
ov aofeveic avtol givar 1060 emppeneic oty POE, wWing petd ko amd v
yopfynon Opopponpo@iraing arid o0TE Kol 0 YpOVOS TOV CVTI] YopNYEITOL Eival
1TIOAOYIKG amodederypévoc. >

Meléteg éxovv amodei&el 0TL N enimtwon g eAePkng BpopuPoepupforng evrog
TPUOV UNvoV amd v nuépa g enépuPaong vroroyiletatl oto 1,7% yuo oG acBevelg
ov vroPAnnkav oe THR kot 6to 2,3% Yo toug acBeveic mov vroPfAndnkav oe
TKR. O pécog 6pog tov xpovikolh Sl0GTNUATOC TOL LEGOAAPNCE amd TNV NUEPQ TNG
emépuPaons Emg v epeavion g vosov ntav 21,5 nuépeg (SD 22,5) yuo THR o 9,7
nuépeg (SD 14,1) yio TKR. H ®OE avantiydnke petd v mapodo tov pécov dpov
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voonieiag oto 75% twv acBevav yio THR kot 610 57% twv acBevaov yia TKR.
EmnmAéov, omd ekeivovg tovg oacbevelc mov EAafav TNV TpoTEWVOUEVN
OpopforpoeOraln, mepimov to Y4 (26% v THR won 27% v TKR) dev cvvéyioav
v AapBévouy TV ayeyh Toug Tépay g EBSoung nuépag petd v enéppaon. 2

Eivar @avepd 611 0 kivovvog @refikng Opoupospupfoing exteivetor mépav g
oLVNONG TEPLOOOV VOONAELDG OTO VOGOKOWELD, EVA 1 OEPKELD. TNG TPOPLAAENG Elvart
ocuvnbog KkpoTeEPN G Teplddov kvdvvov. Koabioctatar Aowmdv amapaitnn m
OVOTPOGOPUOYH TGOV 0dNYIDOV dtoyeiptong Ttov achevdv avtdv TPOKEWEVOL Vo
AapBGvoLy OpopPorpoeVLaEN Yo Tov evdedetypévo xpovo. P Na onueiwbdei de ot
aKOUN KOl OV 1] OWOTH YPOVIKN Tepiodog Aqyng Opopforpopiraéng mpotabel otov
acOevn], 0 TEAELTOLOG OEV TPOCTOTEVETAL EXAPKAOC EAV 1| TPOPVAOKTIKY LEB0JOG N 1
Socohoyia dev etvar n kardAnin, 15192027303 K

Mio dAAn onuoviikn mapatipnon eivor 1o yeyovog TG aveEEAEYKING
onuwovpyiag Opoufivng (powvopevo REBOUND), n omoior dtevkoAdvetor amd
EVEPYOTOMUEVO OHOTTETAALN Kot oL Thavov va eEnyel yati ot acBeveig pe oféa
IOYOLUKG GUUBALOTO TOV LLOKOPSTIOV KAVOLUY VTOTPOTH TOV GUUTTOUATOV TOVG THV

nepiodo avty."

Role of TF in Thrombosis After Rupture
of an Atherosclerotic Plaque

=L LT AT e U {ee Jre L. Jree Jre. free [ [

D"%’(%’o&

Thrombus
Vessel

5 TF Lumen
Dog;x;c»oc»ooc:é] el
3@@@@«1'3@@ l@@@@@ﬁi] Adventitial

fibrous cap lipid-rich core

O polog tov 10TIKOD TOpayovio. oty Opoufwaon ¢ ovvémeia TS PHENS THS
obnpouatikng TAoKog
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Q¢ gawvopevo “REBOUND” pmopel va opiobel m mopodikr] kot EAQVIKN
avénon, akoAovBolduevn amd pio EAATTOON TOV OPTNPKAOV Ko QAEPK®V
OpouPoepuPorikdv emnelcodiwv pHETO TNV ATOGLPCT NG EKACTOTE OVTITNKTIKNG
ayoyhc.®® Ot Theroux et al kon Granger et al £8eiav TV VIOPEN MULOC GTLOVTICAC
“rebound” avénong otnv dnuiovpyia OpouPivng 3 dpeg kot 6 dPeG HETA TNV Sl0KOTN
g evooAéPlag yoprynong UFH oOmwg petprinke 1060 GTOVG TPOTNKTIKOVG
nopayovteg F1+2 (F1+2 prothrombin fragments) 6co kot oto FPA (fibrino-peptide
A). H enintwon evdg véou 1oyoptkod GLUPANOTOC avapEpeTol evoc 12 wpov peTd
TNV SOKOTN TNG YOPNYNONG NIOPIvNng, HE HEYOAVTEPO KiVOUVO €VOC TV TPOTOV 4
opov. Onog mpoava@épnKe ot 1 VIEPTNKTIKN KOTAGTOCT OpOPE TNV TOPAY®YN
Opoupivng pe eppdvion Bpoppospufoikdv enelcodimv TOG0 6TO apTNPLOKO OGO Kot
610 PAeBcod ayyetoxd diktvo.?” Voov apopd 0 PAePucd diktvo, dev €xel axoun
eEohokAnpov dtevkpivicBel v 1 avénon twv BpopfoepPorkdV enelcodimv HeTd TV
OLOKOTY TNG OVTITNKTIKNG ay®myng opeiletor oto awvopevo “REBOUND™ og o
Tapadoln mpobpouPoTikn dpdomn oxeTlOUEVN HE TNV KOTOGTOAN TOL OPVITIKOD
feedback otov mnrTKd punyoviopd amd TV evepyomomUEVN TPMTEIVN C.09 3¢ k60e
TePIMTOON M EMAOYN TOV €I00VC KO 1 JUUPKELL TNG YOPNYNONG TNG OVTUTNKTIKNG
aymyng pmopoldv va emnpedoovv v Kabvotepnuévn epedvion Bpoppospufoikmv
eNE000iV otV 0pOOTESIKN YEPOLPYIKT UETA TNV OKOTN TNG XOPNYNONG T®V
avamnkTikov. EmmAéov, gpdcov 10 @awvopevo “REBOUND” emBePowdvetar og
avtovg tovg acbeveic iowg Oa mpémer va peietnBel n mbavoétnTa YOopNYNONG
EMKOVPIKNG avTutnNKTIKNG Oepameiog dpo T Skomn ™S KLPIMG AVTUTNKTIKNG
ayoyhi.*?

H mopamdve okéyn ¢ oTpatnylkn OVIHETOTIONG TOV KaOvotepnUévev
OpouPoepPorikdv MEICOdI®MV EVIGYVETOL OO TO GUUTEPACUOTO TNG HEAETNG TV
BIJSTERVELD et al,*® 6mov avadelyOnke 6t n “REBOUND” gvepyomoinom tov
TNKTIKOD UNYOVIGHOU cvpfaivel evidg opdv katomy g olakomng téco tg UFH
660 kot ¢ DALTEPARIN (LMWH).®” Ko pe 1o $%0 avrumnitied, 1 Snpovpyio
OpouPivng etvon onuavtikd vyMAdGTEPN HETE TNV O10KOTY| TOV PAPUAKOL O’ OGO TPV
N KoTd TNV OdpKela Yopnynons tov. Amd To ToPOTAve GuvAyeToL OTL YpelaleTon
pakpHtepn dwdpkela yopnynons Opoupompo@Orialng Kaun yopNnynon EMKOVPIKNG
OVTITNKTIKNG OY®OYNS TPOKEWWEVOL Vo pelwBel 1 evepyomoinon Tov Qovouévov

“REBOUND” ka1 kotd cvvémelo ta o&€a 1oyokd cvupduato tov pookapdiov.
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‘Exet pavel mmg ot avTioplomeTaAMaKol Tapdyovteg Hmopovy UEPIKMG VO LEWGOVY

oLt TV TPoOPOUPOTIKY TAOT HEC® TNG EAATTOONG TOV OEIKTMV TNG EVEPYOTOINGONG
. , . 38) .

e Bpoppivne katd o TpdhTo 24wpo amd Ty Sakony g nrapivig.CY Emmpdodeta

@0 mov  éheyEe v

poe  peydAn  toyotomompévny  puerétn  (PEP  trial)
OTOTEAECUATIKOTNTA TNG aompivg otV mpoPvAaén evaviioa oty OOE ko TIE
avEQELEE TNV UEYOADTEPT Y¥PNOIUOTNTA TG KATA TNV TPMTN UETEYYXEPNTIKY EBdouddal,
131G HETd TNV SI0KOTH GAA®V TPOPUACKTIKOV QAPLOKEVTIKOV pécmy. "

Kotd ocvvénelwa, éva epdtua mov mpénel va amavtnBel givar av 1 yopnynon
OVTIUOTIETOMOK®V Topayoviov o cuvovaoud pe LMWH avédver v acedieio
NG TPOPLACKTIKNG ay®YNS 1Wiwg Katd v @aon dwakomg e LMWH, péom g

AVOGTOANG TNG dnuovpyiag Opoppivng.

814  Bijsterveld et al.

JACC Vol. 39, No. 5, 2002
Rebound Coagulation After Heparin Therapy in ACS

March 6, 2002:811-7
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Figure 2, Median plasma levels of prothrombin fragment 1+2 (F,.,,) before, during, and after unfractionated heparin (UFH) and dalteparin treatment,
Blaek diamond = UFH; white square = dalteparin. Samples were obtained before treatment start (pre), 24 h after start (on), at discontinuation of UFH

or dalteparin treatment (stop) and at 3, 6, 12, 24 and 48 h after discontinuation of treatment (3, 6, 12, 24, 48, respectively). Interquartile range of the values
at the various time points was 0.75 for UFH and 0.56 for dalteparin,

Méoeg Tywés mAAOUOTIKOV EMTEOV TV TPOTNKTIKOV Topoyoviwv [1+2 tng
Opoupivns mpiv, katd T diopkeio kai pueta v yopnynon XMBHr
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Figﬁre 5. Median plasma levels of anti-factor Xa (anti-Xa) before, during, and after unfractionated heparin (UFH) and dalteparin treatment, Black
diamond = UPH; white square = daleparin, Samples were obtained before treatment start (pre), 24 h after stat (on), at discontinuation of UFH or
dalteparin treatment (stop) and at 3, 6, 12, 24 and 48 b after discontinuation of treatment (3, 6, 12, 24, 48, respectively).

Méoeg TiuéG TAOGUOTIKMY ETITEOWY TOD OVTI-Xa TOPAYOVTA. TPIV, KOTO. TH O1GPKELO,
Kau1 peta v yopnynon XMBHm
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XKOIIOX THX MEAETHX

O TpmTEVOV GKOTOG TNG TAPOVCAG HEAETNG NTAV VAL dlEPELVNOOVY Ol LETAPOAES
TOV POAOYIKOV OEIKTOV VREPANKTIKOTNTOS o€ 0aobeveic mov vmoPdAlovianr oe
YEPOVPYIKES emeUPAceES VYNAOL KivdvvoL Yoo POE katd tnv didpkelo Kot LETA TNV
dtokonn g TpovAaéng ne XMBH.

O dgvTepevov 61dHY0g TG HeAETNG NTav va depeuvnbel N eEEMEN avtdV TV
OEIKTMV VIEPTNKTIKOTNTOC HETG TNV OLOKOTN TNG Yopnynons Opoupompo@draéng e
LMWH ocg nepiBaAlov Ayme ovTIoUOTETAAK®OV TOPAYOVT®V.

[Tpokelevou vo mTELYOOLV TAL TOPATAVED 1) UEAETN YWPIOTNKE GE dVO EOIKA
pepm.

210 1° 180 pepog (TOL APOPA TOV TPWTEVOVIO GKOTO) peAeTnONKAY Vo
dlpopeTiKeS opadeg ophomedikmv acBevov mov vroPAndnkay oe peovo ophomedikn
enepuPaon vyniov Kwwdvvov yuoo POE kot ghofav v 10100 OVIITNKTIKNY 0y®YyN ©F
OpopuPompo@uAaln cLUEMOVE LE TIC TOYKOGLILEG KATELOLVTNPLEG 0O YIES.

Y10 2° €181k0 pePog (TOL AVTIGTOXEL GTOV SEVTEPEVOVTO, GKOTO) HeAETnONKAV
VO JLUPOPETIKEG KATNYOPLES YELPOVPYIK®Y acBevev mov vofAndnkay ce emepPoon
vynAov Kvovvov yio POE (opBomedikot Kat oyyeloyelpovpyiKotl achevelg), ot omotot
yopoaktnpiloviol amd dtopopeTiko OpouPoyevvnTiko TPoPth Kot EAABoV SLOPOPETIKO
oynua Bpoppompoeuriaéne (Tovio CLUEMOVE HE TIG TOYKOGHIES KOTELOBLVINPLES
00MY1EC) OVTMG MOTE VO EKTIUNOEL KOt 1] EMKOVPIKT OPOGCT] TMOV OVTIOUULOTETOALOLKMV

TOPAYOVIDV.

MEG®OAOX
['a Tov oKomd avtd peretnOnKov:
= 15 ocvveyduevol acBeveic mov vrofAnOnKav ce oAkn apOpoTAAGTIKT 1GYIOV
kol EAafav BpouPompoevrain pe XMBH (evo&omapivn) 4000 anti-Xa IV
(40mg) gpdmal nuepnoing pe vrwoddpla yoprynon v 30 nuépeg petd v
eméuPoon.
= 16 ovveyouevol acbeveig mov vmoPAndnkav oe oMxn opBpomAaCTIKN
yovotog kot EAapav BpouPorpoevrain e XMBH (evo&amapivn) 4000 anti-
Xa IV (40mg) epdmaé nuepnoimg pe vmoddpla yopnynon yw 15 nuépeg

petd v enéppaon.
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= 15 acBeveig mov vwoPANONKAY GE UNPOLYVVOKY| TapAKayT Kot EAafoy Tnv
01 mpopuiaktikny oywyn pe LMWH (evo&amapivn) 4000 anti-Xa IV
(40mg) gpdamal nuepnoing pe vwoddpla yoprynon ywo 30 nuépeg petd v
eméuPoaon kol ovti-opomeTtolokd moapdyovia (kKAomdoypeAn 75 mg
NUEPNOIWG) KO Y10, TO 1010 YPOoVIKO O1AGTN LA,

210 onueio awto Ba Tpémetl va dlevkpivnobel 0TL o1 ayyeloyelpovpykol acbeveig
oOUQOVO. LE TIC Kotevbuvtipieg 0dnyiec tov 7% ACCP, dgv amotelovv opddo vyniod
Kwovvou yio eAefikny OpopPoepuforn kot katd cvvémelo 1 mEPIOO0C YOPNYNONG
OpouPompo@OAiaéng Eykettarl otV Kpion Tov EKAGTOTE XELPOLPYOD.

Onada eleyyov amotedecav 15 vyielg €Behovteg cupfatol dSNUOYPAPIKA [E TIC
opadeg achevwv, o1 0motot 1oV EAEVOEPO OITOUIKO AVAUVIGTIKO Kot dgV mapovstalav
KOVEVOG €100VG KAVIKT] ONLELOAOYLOL TNV TEPLOSO OV JEVEPYNONGAV Ol CLLOANYIEG
vy v peretn. Olot tovg mapovsialov uotoroywkes tines PT & aPTT mpwv v
EVTOET TOVS GTNV HEAETN Kot OeV eV AaPEL KOVEVOS E00VG POPLUKEVTIKT 0LymYT Y10l
tovhayotov 1 unva mpwv T arpoAnyieg. Ot tipeg TV PlOAOYIKOV OEIKTOV TNG
OpHOdOG EAEYXOL YPNOLULOTOMONKAY Yot TNV ONUIOVPYLO. EVPOVG EMUTEOMV AVOPOPUS
YO TOV EAEYYO TMV EMTEOMV PLOAOYIK®V OEIKTMOV OTIS TPES OHOdES 0cBevmv mov
peretnOnKav.

H XMBH o¢ 6Aeg 11 katnyopieg/opddec achevadv Nrav evoéamapivn yopnyoduevn

VIOO0PImG o€ P SOKIUN TPOPVAOKTIKN OGN NUEPNGIMC.

Kpitnpro. Aroxlsiouov:

Amnoxieiomkay amd v perétn ot acOeveic mov elyov kot GAAOVG TaPAyOVTES
OV TOVG EVIAGCOLV GTNV KOTNYopiot YNAOD KIvdLVOL (EKTOG 0md TNV eméuPact) Kot
ouyKekplpéva amoxkieiotnkav ot acbevelg pe otopkd mponyovuevng Opdupwong,
veoeEepyasiog, EYKOHOOLVNG, YPNONG OLGTPOYOV®V, GULUEOPNTIKNG  KOPOLOKNG
aveMApKELNS, apokafalp®pevol, Kafdg Kot yvootov mafoAoyikod Opopfo@iiikov
profile. Emiong, amoxieiotnrayv avtoi mov Bpickoviav e avTmnKTikny aywyn puéypt 30
NUEPES TPV OO TNV EVTOEN otV HEAETN Ko o1 acBeveic pe vymAn mbavotnta H.LLT.
(Heparin Induced Trombocytopenia — gldttmon peyoardtepn tov 50% tov aptBpov
TOV oPOTETAA®V 6€ cOykplon e TIG Pacikég TWEG TOLG TPV TV YOPNynon

LMWH).
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e 6Aovg Tovg acbeveig £ytve Eleyyog kKAnpovoukng BpouPoeiriog (AT, PC, PS,
APCR, FV Leiden, FII G20210A) kot €Aeyyog aviiQ®GEOMTIOKOD GLVOPOLOL
(avTimnKTIKd TOV ADKOV) Kot o1 BeTikol €57 aVTMOV amokAeicTKAY.

Ye Olovg TOovg 0obOevelc KOTOYPAPTNKOV TO ONUOYPOUPIKH YOPOKTNPIOTIKA
(poAho, mAxia, Odelktng palag OCOMOTOS  KTA.), TO 1OTPIKO  LOTOPIKO
(cvumepiopuPavopévemy TV EapUAK®V Kot 10im¢ N AQYn Kol 0 ¥povo Yopnynong
OVTIOLLOTIETOAMOKAOV 1 GAA®V OVTITINKTIKOV) KOOMG KOl Ol EYYXEPNTIKES GLUVONKEC
(xelpovpykdg ypdvog, TOMOG Kot Oudpkel ovoicOnoiag, omdiew oipotog -

UETAYYIOOELS).

Ye OAovg TOLg ooBevelg mopOnkov delypoto  OipATOG  TPOKEWEVOL v
peretnBovv ot Proroykol deikteg vepmnKTIKOTNTOS. AglypoTa TapOnKav:

1. TIpogyyeipntcd (muépa O)

2. Apeca peteyyeipnrikd (muépa X)

3. Tnv 8" nuépa petd v enéuPfaon (nuépa X+8)

4. Avo npépeg petd v daxonmn g xopriynons LMWH — avtd onpaivet yuo
T0VG acfeveic Tov avrkovy og Katnyopia mov élafe Opopforpopvrain yio
30 nuépeg, 6T 10 delypa aipotoc mabnke 32 nuépeg petd v eméuPoon
(Muépa X+32), evad yia toug acbeveig mov avikovv ce Katnyopio wov EAafe
15 nuépeg OpopPompopvroln, M owpoinyio €ywve 17 muépeg petd v
eméuPaon (muépa X+17).

[MapdAinio pe v apoAnyio Otevepyndn kot VEEPNYOYPOPIKOS EAEYYOG
(TRIPLEX) t®Vv ac0gvdv, GKOTOG TOL OO0V NTOV 1] TGTONOiNon TS fatdtra 1 o)L
TOV TEPLPEPIKMV KOl KEVIPIKOV QPAERIKAOV GTEAEXDOV M/KOL TOL UNPO-TyVLOKOV
HOGYEVHOTOG GTO XEWPOLPYNOEV HEAOC.

SVAAEYONKOY Ta SEIYHATO 010 TPOVHATIKNG TOPAKEVTNONG GE OVO GIAIKOVOU)OL
euwAido kevov (Becton Dickinson Meylan) mov mepiéyovv puOuiotikd dibivpo
tpcirpikov vatpiov (0,129 mol/lt, evvéa pépn aipatog kot €va péPOS Kitpukov
owavpatog). EDTA vy éheyyo FVL FII G20210A. Xvvolkd, kdBe delypo omortet
10ml aipatog (Sml oe kKaBe ProAido). Ora T delypato apéESMOE LETA TNV GLAAOYY
TOVG EMEEEPYACTNKOV LE GKOTO VAL OTAUAANYOVV TOV OUOTETOAIOV G AKOAOVOMG:

= 1" puyokévipnon Tov OMKOD OiHOTOC TPOSUEIYHEVOD HE KITPIKO VATPIO:

15min ota 2000g.
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= YvAhoyn vrmepkeipevov TAAGUATOG KOl QUYOKEVIPNON Tov: 15min ot

2000g.

H dwdwacio enétpeye v andxtnon nepimov 3,5ml TAAGHLATOS GTEPOVIEVOD
QLUOTETOAIWV Y10 KAOE aEPOCTEYEC PLOALIDI0.

To mldopo  otepovpevo  owpometoriov  (PPP:  Poor-Platelet-Plasma)
ookoatoaveundnke (oe vromoAlomAdoia tv S00ul) ko yoynke otovg -800C kot
TEAOG  peAeTNONKE KOTOMY TNG OmoutoOpevNS emeepyaciog OTO  OUULOTOAOYIKO
egpyaoctnpo tov Noookopeiov Tenon oto Ilopiot kot TOL Vocokoueiov
“Tamayewpyiov” g Oeccarovikng, vd v enifreyn tov kabnynt k.I'epotlibpa.

Y10 TOPOTAVEO EPYUSTNPO 0KOAOVONGE 1 aviyvevon TOV PloAoyiKOV

OEIKTAV VIEPTNKTIKOTNTOGS OGS €ENG:

A. KAOOPIEMOX EXHMATIZEMOY OPOMBINHX: Meghétn g yéveong

Bpoppivng in vivo Kot in vitro.

In vivo Thrombus Formation

=3
e
¢

Bright Field o4
Tissue factor
Platelets

Fibrin

H pelétm g onmuovpylag OpouPivng emredovpevn eite pe  pebdoovg

Bacilopeveg oty omuiovpyio. Tov OpouPov, eite pe YPOUOYOVISIOKE VITOGTPOLOTOL
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amotedel €va TOAO Kol Koflepouévo €pYaAElo GTNV €PELVA TOV UNYOVIGUOD NG
ménc.'*Y Tmv epyoasia avty peletiBnke N enidpacn TV enikINTOV TOPAYOVTIOV
Kwovvov QAEPkNg BpouPmong (my. xewpovpykn enépPacn) otnv SvvoTOTNTA TOL
TAAoUATOG TOV aclevav va mapdyst Opoppivn in vivo kot in vitro, 6€ TEPALOTIKEG
GLVONKEG TOV TPOCOOLALOVV EKEIVEG TTOL TOPATNPOVVTAL KOTA TNV EVEPYOTOINGT TOV
TNKTIKOD UNYOVIGHOD GTOV opyavioud. ['o Tov 6komd avtd ypnoipomodnkoy g
Baowkn teyvikn N e€ng:

Calibrated  Thrombin  Generation Assay (Thrombogram -
Thrombinoscope). Me ™ pébodo vt kotéotn dvvatd va Tapatnpndei 1 GLVOAIKN
KvnTikn g Opoupivng mov yevvaTon Kot avacTEAAETOL LETA TNV EVEPYOTOINGN TOL
HOVOTTOTION TOL 10TIKOV Tapdyovta ¢ méne. Eeapuolovtag v pébodo avtm
pmopécape vo, GVAAEEOVE TANPOPOPIES TOGO YO TIC TOGOTIKES OGO KO TIG KIVITIKEG
TAPOUETPOVG TNG YEvveong g OpopPivng. Mmopéoape emiong vo HETPNOOLUE LU
axkpifela To cuvolkd €pyo mov mapdyel M OpouPivn kab’ OAn Vv SdpKeld NG
gvepyovg mapovciag g oto mAdopa. H pébodoc avtny Paciletan omv apyn g
HETPNONG TOL POOPIGUOL TOL TOPAYETOL OO TNV TPOTEOAVOT, €VOC  E101KOV
VrooTpOUatog ond v OpouPivn. H pebodoroyio avth amoterel ompovtikn
Kawvotopio, osgdopévou OTL emurpémer TV peAéTn NG yévveong g Opoppivng
TOPOVGia V®OOYOVOL KOl VIKNG. XTOV TOLOTIKO EAEYYXO KO TNV KMVIKO-EPYAGTNPLOKY|
a&loAoynon g peboddov, to epyactnpilo Tov k. ['epotliapa £xel onuavtiky cuufoin
1 omoio TekpMpLdVeETON Kot amd v Sebviy Pproypaopio.’ Emiong, o idog kot ot
cuvepydteg tov Pplokduevor ce cvvepyoosio pe tnv opdda tov H.Hemker @
nmapakorlovdodv otevd v e£EMEN ™ neBOSOL KOl GUUUETEYOLV GTOV GYESUGUO
VEOV KAIVIKO-EPYOAGTNPLOKAOV LEAETAOV.

Kotd ovvénewn mpdxertor yuo pebdoo mov apevog eivor evaichntn oty
avtiBpoppotiky dpdon g LMWH nov Oa ypnowwonombel oty mapodca perétn,
APETEPOL OIVEL EEUTOMUKEVIEVESG TTANPOPOPIES Y10 TO EMIMEDO TNG VIEPTNKTIKOTNTOG In
vivo.” TTo ovykekpiéva, péBodog Thrombogram — Thrombinoscope pmopei va
epoppochel 1600 o€ MAGoHO TAOVCIO ©f oPOmETAA, OGO KOl GE TAACLO
GTEPOVUEVO QUUOTETOMMOV OLOUEGOV TNG XPNONG PAOLOPOYOVISIAKOD VITOGTPMUOTOS
Kol TEPLYpapel TIG pdoelg g ompovpyiag, eEEMENG kot Ekmtwong g OpouPiving
(initiation, propagation and decay phase). H pnébodoc avtn eniong petpd to evooyevég
dvvapukd ™ Opoufivng (ETP), 10 omoio aviumposmnedel v dpdon e OpopPivg
TOALOTAQGLOGUEVT] UE TOV YPOVO Y10, TOV OTOi10 1 TEAELTAIN TTOPAUEVEL EVEPYN GTO
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mAdopa. O kabBopiopdg oynuatiopod ™ OpouPivng katdémy gvepyomoinomng tov
LOVOTATION TOL 1OTIKOV TOPAYOVTIO OMOTEAEL Eval KATAAANAO cOGTNO LEAETNG Y10 TOV
KaBoPLGHO TS GPAPIKAG avTdpopatikig dpdone tov LMWHs. !

Ymv mapovoo peAétn ypnowomomocape v péBodo Thrombogram —
Thrombinoscope mpokelpévov vo pedetnoovpe v opdon g LMWH (enoxaparin)
G€ GUYKEVTPMOELG TOL EMTVYXAVOVTOL GTNV KAWVIKT TPOKTIKY LETA amd YOpnynon g
oe TPOPLANKTIKY 80omng. Ot ocvykevipawoelg oto mAdoua ™ ENOXAPARIN
exppaokav mg anti-Xa kot anti-Ila IU/ml. H enidpaon g LMWH o1ig d1dpopeg
@aoelg Tov oynuotiopnot BpouPivie, Onwg emiong 1060 N UEYIGTN GLYKEVIP®OT NG
oynuotiopévng  OpouPiving, 0600 Kol 1O €VOOYEVEG OLVOKO NG  Opoufivng
avaAvOnkav.

2y KoumdoAn oynuatiopod Opoufiving avorvdnke n dpdon g ENOXAPARIN
ota e€ng:

a. “lag time”: AavBdvav xpovog avtidpdcoemg g yéveong g Bpoupivng

B. “tt-Peak’: ypdvoc mov yperdleton n Opoupivn mpokepévon va ehacel otnyv
HEYIOTN GLYKEVTPMOOT] TNG

v. “Peak”: péyiom ovykévrpwon g Opoppivng

d. “ETP”: evdoyevég duvapukd tng Opopfivng

€. “Mean Rate Index” n “MRI” g @dong €EEMENC otov oynuaTIGRO
OpouPivng mov exppaletor and tov Adyo: Peak/ttPeak — lag time, exppalopevog ce
nM/min kol avImrpoo®neVel TOV HEGO Opo oyMUATICHOD NG Bpoupivng katd tng
@aon g e&EMENG.

Eniong avaidbnke kot o podihog g anti-Xa kot anti-Ila dpdong g LMWH
(enoxararin) oTig O14POpEg PAcES TG onuovpyiag Opoupivne. EmmAéov, ola ta
TAPOTAVE PEAETONKAV GE O1APOPES PAGEIS VOO AElNG OTIMG KOt LETEYXEPNTIKE GTNV
dugpkela ¢ Kat' oikov amobBepanciog Tovg, o€ acbeveic VYNAOL Kot TOAD LYNAOL
Ktvdvvou yua Opopfogpfoiikn voco.

H ypion 1tov mpoavapepféviov peBddwv extipodue  OtL  TPOcEpepe
mnpoeopieg  yw MV TANPECTEPT,  OLVOTN  WEPLYPOON NG  KOTAGTAONG
VIEPTNKTIKOTNTAG OTOVG 0cBeveic mpv va copmepuineBodv oty peArétn, kobmg
emiong kot Yoo T mOovEG arhayég mov  mpokdAecav ot UETAPOAEG NG
avTIOPOUPOTIKNG aywyng mov peAetnOnke.

No onpewdet 61t am’0c0 Yvoplovpue UETO OO OVOGKOTNON TNG TOYKOGHULOG
Biproypapilag avtn glvor | AP@OTN GOPA Yo TNV GLYKEKPLULEVT KOTNYOPLo acHevmv
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OOV MEAETUTOL G€ EEUTOMUIKEVUEVO EMUMENO TO TPOPIA TOV TNKTIKOV UIYOVIGLOV
tov kéBe ocbevn oe ocvvapmmon pe v ovtiBpopPotikn Spoaon g XMBH
TPOEYYEPNTIKA, OHECH HETEYYEPNTIKA KOl 7TPo NG yopnynong g 1™ Soorng
Opoppompopuraéng, ko’ oAn TNV HETEYYEPNTIKN TEPLOOO0 (CLUPOVO LE TIC TPEYOVCES
ToyKooeg  Katevbovinpileg oonyleg) yopnynons Opopupompopuraéng pe onpelo
avapopag v 8" peteyyeipntikn nuepo (omov yvopilovue 6t 1 XMBH egkdnlwvet
TNV UEYLOTI OVTIINKTIKY TG Opoom), aAla kot 48 mpeg LeTa TNV S10KOT YOPNYNONG
m¢ XMBH. Katd ovvemewa, givar 1 1" @opa mov GLAAEYOVLHE TANPOPOPIEG
avVaQOPIKO TOCO TPOG TNV avtiotacn oty XMBH mov evdeyopevmg pmopet va
ELLPOAVIGEL KOTOL0G 0GOEVNG, 0G0 KoL TPOG TO POLVOUEVO OVOTNOMONS EVEPYOTOUONG
g Opopfvoyeveong peta v amocvpon s XMBH kot 48 wpeg peta v Anén g
TPOTEWOUEVNG OO TIG TOYKOOUIES KOTELOLVINPLESG OdNYIES JPKEWG YOPTYNONG
Opouporpogura&ne. Emong givar n 1" gpopo. mov ovadelkVueTon T0 T0G0GTO TOGO TNG
OVTIGTOGNG GTNV NTOPIVY], 0G0 KoL EKELVOL TNG OVOTNOMGOG EVEPYOTOINGNG TS TNENG
peta v dokonn g XMBH. Telog givan emong n 1" @opa omov a&roroysitar 1
EMKOVPIKT OPOCT] TOV OVTIOUOTETAAOK®OV TUPUYOVIWOV GTIS OAANYES TOV VPICTOTOL
TO TIPOPIA TOV TNKTIKOV UNYOVIGHOV GE ALTOVG TOVG AcHEVELS.

Yvumepacpatikd, oOtav 1 yéveon g Opoufivng mupodoteiton amd TV
EVEPYOTOINGN TOV HOVOTOTION TOV 1GTIKOV TOPAYOVTO TOPOLGIN OUUOTETOAM®MV Kot
evd 0 wikog BpopuPoc €xer oymuoatiodel, n avoaotaitikny dpdon g LMWH oy
onuovpyia Bpoupivng xvplapyeitor ond v anti-Ila dpactnpdomra mov eivon
KaBoploTik) Yoo TV Hel®on Tov €vooyevovg duvapkoy g Opopufivng kot v
EMUKVVOT] TOV YPOVOUETPIKAOV TOpaydvVTomv otnv yévveon g Opoufivng. H anti-Xa
opaon g LMWH xvpiwg mpoxvntel amd v peiwon tov pubpov g eaong eEEMENG
otV véveon g OpopPivne. OI mapduetpoi MRI kot ETP tov Opopfoypdupatog ivor
o1 o gvaicOntec oty anti-Xa dpactnprotra g XMBH.
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H mopomave pedodog mbavmg amoterel To €QUATNPLO, KOOOS KOl TO PLEGO
TPOKEPNEVOD UEAAOVTIKO VO, EMITEVYDEL 1 OOKIUY] OVTUTNKTIKY] OTPOTNYIKN GE
€CUTONIKEVIEVO EMTEDO Y10, TV KATIYOPLE QUTY] TOV 0.60EV@V.

To povomdtt TOL 16TIKOV TAPAYOVTA EVEPYOTOMONKE  XPNCLOTOIDVTOS
dwAivpévn OpouPomractivn (Innovin Dade Behring) vad v mapovoio eEwyevong
TPOoTEDEWEVOV  TPOTNKTIKOV — eoo@olmdiov  (4uM) oe pio  pébodo  mov
weptypapdnke kot aglohoyndnke amd v opdda tov K.I'epotlidpa. On n mocdtNTOL

eEMEYYMKE LLE QVO SLUPOPETIKEG GLYKEVIPAOGELS 10TIKOV Ttapdyovta (6 pM kot 12 pM).
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B. AAAA TEXT IHKTIKOTHTAX TOY AIMATOZX:

Ol n mocdTTO TAGCHOTOG EAEYYONKE:

= Ta D-Dimmers petpndnkav pe v mocotiky] peAEtn mov Oa dievepyeiton 6To

EPYACTNPLO LOG.
Mia cvoyétion petald OA®V avTdv TV TapauETpov Bo epeuvnost.

= Olo to deiypato mov amokTOnkay Katd TV dtdpkeln TS TePLddov 6oV
yopnynOnke LMWH gpevvnOnkav yio anti-Xa dpactnptotnto 6T0 TAAGLO
pe v pnébodo poutivag mov ypnoyonotel to epyactiplo tov K.I'epotlidoa

(Stacchrome anti-Xa ypopoyovidiokn peAétn).

EmumAéov 0deg o1 Pacucéc dokpacieg e méng (xpovog mpobpopfivng, xpodvog
evepyomomuévng  Bpoppomriactivng kol wvmdoydvov) KOl LVTOAOYIGUOG — TMV
OLUOTETOAIV €KTEAEGOMKOV € OAOVG TOVG aoBeveic mov cvumepnEOncav oty

peAETN Kot yio kaBe opoAnyia.

=  Agmtopepelokd mpopik mopdyovta kwovvov (RFP) vy ®OE o6mwg

KkaBopiletar 1o Decision Matrix Model xotoaypdetnke

= KAwvikd coumepdopoto (COUTTOUOTIKA amodedElyUévn eV T Padet Aefikn
OpopPwon M mvevpovikn epPoin N aievidlog Bdvartog) kataypdeTnKoy (pe
TAEQOVIKY] emapn) €61 unveg petd  to mEPOg NG HeAétng. Avt 1)
TOPAUETPOS OeV EKTIUNONKE OTOTIOTIKA YloTl TO KAWVIKO GUUTEPAGUA dEV

amotelel Evav amd TOLG GKOTOVS TNG LEAETNG VTG,
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Yratietik: Ot amolvteg Tine ekppalovtal ¢ means+/-standard deviation. Paired T-
test ypnowomomOnKe yio TNV GLYKPION TOV HECHOV OPOV OTOAVTOV TIU®OV G KAOE
YPOVIKT OTIYUN| EVIOC €KOOTNG opodog acbevwv. Unpaired T-test ypnoyuomomdnke
Y. TNV GLYKPIGT OVO SPOPETIKOV OUAO®V 0GHEVOV. LTATIGTIKY GNUAVIIKOTNTO

BewpnOnke exevn yia tipeg P<0.05.

AIIOTEAEXEMATA

Kovevag amd toug ao0evelg Tov COUTEPIANEONKOV GTNV UEAETN OEV EUPAVIOE
KAVIKa 1) omekovioTiko onpeta Aepikng Bpoppogpupoing, aptnprakov Opopfmtikon
EMELG0010V, 1 BpopPwONG LOGYELLATOG.

Ta amotelecpota TG UEAETNG YOPIOTNKAY GE 2 €101K0, LEPT) OVOAOYO. LE TO
gupnuota: To 1° edko pepog cvpneplehafe To AMOTEAEGHATO KOL TO GUUTEPOCLOLTOL
ov e€nybnoov amd TV EPUNVELD TOVG, OO TNV GLYKPION TV OVO SLOPOPETIKOV
opadwv opfomedikov achevav (ekevmv mov vIOPANONKaV 6g OAKN apBpomrAacTiKn
YOVOTOG KOl €KEWV®V TOL VROPANONKaV € OAKN apOBPOTAACTIKN 1GYOV)  OTIG
SLPOPES YPOVIKES GTLYLEG TNG LEAETNG.

To 2° ediko peEPOG TNG MEAETNG OCLUTEPIEAAPE TO OMOTEAECUOTO KOL TO
cupumEpAGHOTO OV eENYOncov amd TNV €PUNVELDL TOVG, AmO TNV GLYKPION NG
opBomedikng opadag pe v younrotepn OpopPoysvvnrikotmra  (opado  mOv
voPAnOnke ce oAkn apBpomhacTikn 16Y0V) oTaV AaUPavEL TNV EVOEOELYIEV ATtO
TIG Tmaykoopes katevbuvinpleg odnyleg Opoppompoeuvraén pe evofamapvn Ge
00C0AOYl. KOl  OlOPKEW  YOPNYNONG Kot UG OMHOdOS  LYNAOTEPNG
OpouPoyevvnticonrag (ayysloxeipovpykol aclevelg mov vmoPAndOnkav e pnpo-
yvooKkn Topokapyn) kot gAdfav TV 101 6€  d0COAOYlM KOl OlOPKELN
Opoppompopuraén  pe  evofomaptvy OAAOL  EMMAEOV  TOVG  YOpPNYNOMKe
OVTIOLLOTIETOAOKOG TOPAYOVTOS (KAOTIOOYPEA OTNV EVOEOELYLEVT] OOGOAOYLL) G
TPOPLAAEN EVOVTIO GTNV AONPOUOTIKT TOVG VOGO. AVTNV TNV GLUVOVAGHEVT] OpOoT

HEAETOUE OTNV  KOTNYOPl OLTNV  HE TNV XPNON TOV  TOPAUETPOV  TOV

OpouPoypappaTos OTIC SIAPOPES XPOVIKES GTLYHEG TNG LEAETNG.
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AIIOTEAEXMATA 1°° EIAIKOY MEPOYY :
Meiety Opoufoyevvytikotnras otovg opbomredikovs aclevelg- ovykpion aclsvwy
mov vrofinOnkay o Olikn ApOpomiactiky loyiov ue gxervovg mov vmofinOnkay

o¢ Olikn ApOporiactiky I'ovatog

Hpoceyyeipytica (quepa 0): | GLYKPIOT TOV TOPOUETPOV TOV OPOUPOYPULLOTOS
petaly tov 2 opadov 0cHEVOV Kol HE TYLEG OVOPOPOS EKELVEG TNG OLOOOS EAEYYOL

dgv avedelEe otatioTiko onpoavtikes dopopeg (IMv.1).

Emopaon tng emeufoacns otnv Opoufivoyeveany (mquepa X): 7 peg PeETO TO
nepag ¢ emepPoong ko 1 wpa mpwv v 1" doon XMBH ot acbevelg mov
vIoPANONKaV e aPOPOTAAGTIKY LGYLOV OV SLOPOPOTOGAYV GTATIGTIKO, GT|LLOVTIKOL
TIG TUWES TOV TOPOUETPOV TOL Opopufoypappatog OTav GLYKPVOVIOL HE TIG
AVTIGTOYEG TPOEYXEPNTIKES TNG Nuepas 0. AvtiBetwg, ol acbevelg mov vrofAndnkay
o€ apOpomhaoTiKn YovaTog avincav tnv BpopPoyevvnTiKoTnTo TOVG GE GLYKPLON UE
v nuepa 0 (oTaTIoTIKO ONUOVTIKY €hattmon Tov lag-time & tt-Peak p:0.02 &
0.03avtictorya, kKot ovénon tov MRI p:0.01) (ITw.1).

ITw.1: H Bpopprvoyeveon otovg acBevelg mov vroPfAndnkov ce oAkn apBpomiactikn
yovatog 1’ oywov mpoeyyxepntika (Huepa 0) dev epoavilel GTATIOTIKO GNUOVTIKEG
dlapopeg pe TNV opada ereyyov. 7 mpeg peta to mepag g enepPaons (Hupepa X) n
Opopprvoyeveon otovg acbevels mov VIOPANONKOY GE OAMKN apBPOTANGTIKN 1GYLOV
Ogv avedele GTOTIOTIKO, CNUOVTIKN Ol0(POPE GE GUYKPICT LLE EKELVY] TPOEYYEPTTIKO
(Hpepa 0), eved og eketvoug mov vroPfindnkav 6e oMkn apOpomAactikn yovatog 1

Bpoppvoyeveon avénbnike v Huepa X e cuykpion pe v Huepa 0.

MapapeTpor Opada THR patients TKR patients
Opoppoypoppatog  heyyov Hpepa 0 Hpepa X  Hpegpa 0 Hpgpa X
lag-time (min) 2.5240.56 2.8+0.7 290+£17 33+£04 29+05*
tt-Peak (min) 5.29+0.98 5.8+1.0 55+24  64+£09 55+08*
Peak (nM) 288+48  255.3+56.4 224.1+81.9 266.7+77.5 270.7+59.5
ETP (nM x min) 14984225  1313+306  1135+381 1492+ 413 1442+320
MRI (nM/min) 109+33 88.9+31.7 97.9+50.7 942+41.7 111.7+38.7

*

*: p <0.05; comparison of column with DO of the same group of patients
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Emdpacn tns Opoufompopvioalns ue evoéamapivy oty Opoufivoyevecn
KOTO TV UETEYXEIPYTIKY TTEPLOOO YOPNYNGHS THS (Muepa X+8): otovg acbevelg mov
VIoPANONKaV 6E APOPOTAAGTIKT LGYLOV 1| EVOEATAPIVY] EMUNKVVE TIC YPOVOUETPIKES
noapapeTpovg lag-time & tt-Peak ovykpitiko toco pe v nuepa 0, 060 Kot pe v
nuepa X (p: 0.01, 0.01, 0.04 xor 0.03 avtictorywc). H ocvykpion twv vrolowmwyv
TapopeTpV Tov Bpopufoypoppatog petaly tov ypovikov otrypov 0, X, kot X+8 dev
avedelée otatiotiko onpavtikes dtapopes (ITv.2). tovg acbevelg mov vrofAndnkav
oe apBpomraoTiKn YOvaTOS 1 evoSamapivn avestpeye 10 TpobpouPwtiko status mwov
naponpnonke v muepa X S0 HECOL TNG EMUNKLVONG TOV YPOVOUETPIKOV
nmopapetpov lag-time & tt-Peak (p: 0.003 ko 0.02 aviiotorywg otnv cuyKpion petadv
nuepag X kot mupepog X+8). H ovykpion TV VTOAOWMOV TAPAUETP®OV  TOL
OpouPoypappatog petaly TV Ypovik®V oTiypov X, kot X+8 dev avedelEe oTaTIGTIKA

onpavtikes otapopeg (ITwv.3).

ITw. 2: Zvykpion g opadag achevav mov vroPfAndnke oe olkn apBpomriacTtiKn

woyov (Huepa 0 vs Huepa X+8 kot Huepa X vs Huepa X+8)

P
HapoapeTpor P
Hpepa 0 Hpepa X Hpepa X+8 0vs
Opoppoypapporog X vs X+8
X+8
lag-time (min) 2.8+£0.7 29+1.7 48+2.7 0.01 0.01
2553 + 224.1 +
Peak (nm) 56.4 81.9 240.4 +126.2 0.54 0.81
tt-Peak (min) 58+1.0 55+24 7.8+3.4 0.04 0.03
ETP (nM x min) 1313 +306 1135+ 381 1240 £473 0.64 0.36
MRI (nM/min) 88.9+31.7 97.9+50.7 96.2+79.4 0.85 0.81
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ITw. 3: Zvykpion g opadag achevav Tov vToPAndnke oe oAkn apBpomrAacTiKn

yovatog (Huepa 0 vs Hugpa X+8 wor Huepa X vs Huepa X+8)

MoapapeTpor P P
Hpepa 0 Hpepa X Hpepa X+8

Opoppoypoppartog 0Ovs X+8 X vs X+8

lag-time (min) 33+04 29+0.5 44+1.5 0.03 0.003

266.7 £ 270.7 £

Peak (nm) 77.5 59.5 290.1+121.6  0.32 0.41

tt-Peak (min) 64+09  55+08 72424 0.29 0.02

ETP M x min) 1492413 1442+320 1479 + 568 0.82 0.67
111.7 +

MRI (nM/min) 942 +41.7 38.7 119.7+744  0.15 0.57

A&oloynon TS  avamnoweas evepyomoinons Tov  Opoufoysvvytikov
Unyovicuov ueta ™V otakomy THS Opoufompopvialns: otovg acbevelg mov
vofANONKav ce aPOPOTAAGTIKN LGYLOV 2 MUEPES LETO TNV SOKOTY YOPNYNONG TNG
evo&amapivng (mMuepa X+32) mopaTnpeltol pio GTOTIOTIKO GNUOVTIKY UEIWON TMOV
YPOVOLETPIK®V TapapeTpmv lag-time & tt-Peak og oyxeomn pe v nuepa X+8, aAia ot
VTOAOWES  MOPOUETPOL TOV  Opoufoypappotog dev  mOPOLGIGAV  GTOTIGTIKO
onuavtikn  dwpoporomon  (ITwv.4). Xtovg aocBevelg mov vmoPfAndnkav oe
0pOPOTANOTIKY]  YOVOTOS [0 OTOTIOTIKO.  ONUOVTIKY  avénon g
OpouPoyevvntikonrag mopotnpnOnKe 2 MUEPEG UETOL TNV OOKOTN YXOPMNYNONG NG
evo&amapivng (otatiotiko onuovtikn ovénon tov ETP, Peak, & MRI pe p< 0.05 yw
nuepa 0 kot X+8 vs. Huepa X+17 Kot 6Tatiotiko onpovikn pewwon tov lag-time &

tt-Peak pe p: 0.053 & 0.08 avtiotorymg yo 1 101e¢ nuepes) (ITw.5).
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ITw. 4: Zuykpion g opados acdevov Tov vToPAnOnke o€ oMK apOPOTAACTIKN

1oL yo tig nuepeg 0 vs X432, X vs X+32 kau X+8 vs X+32

|
P P
Hopapetpor Hpepa X+8
Hpepa 0 Hpepa X  Hpepa X+8 Ovs Xyvs
Opoppoypappatog X+32 VS
X+32 X+32
X+32
lag-time (min) 2.08+0.7 2.9+1.7 4.8+2.7 2605 046 055 0.03
Peak (nm) 255.3+56.4 224.1£81.9 240.4+126.2 290.3+78.5 0.28 0.08 0.96
tt-Peak (min) 5.8+1.0 5.5+2.4 7.8£3.4 5.240.9 0.19 0.7 0.03

ETP (nM x min) 1313£306  1135+381 1240+473 1397364 0.58 0.13  0.78

MRI (nM/min) 88.9£31.7 97.9+50.7 96.2+794 1163+49.6 0.19 042 0.86

ITw. 5: Zvykpion g opadog achevmv mov vroPAndnke ce oAk apbpomTAacTtiKn

yovatog yio Tig nuepeg 0 vs X+17, X vs X+17 and X+8 vs X+17

|
| P
HopapeTpor Hpepa X+8
Oponp Hpepa 0 Hpepo X  Hpepa X+8 X+17 0vs Xvs
oppoypappato + VS
PORFOTPARHATOS X+17 X+17
X+17
lag-time (min) 3.3+0.4 2.9+0.5 44+15 33+£0.6 0.94 0.0004 0.05
Peak (nm) 266.7£77.5 270.7£59.5 290.1+121.6 339.0+45.1 0.003 0.0001 0.13
tt-Peak (min) 6.4+0.9 55+0.8 72+24 55+0.7 0.09 0.01 0.08

ETP (nM x min) 1492+413  1442+320 1479+568 1677306  0.03 0.002 0.17

MRI (nM /min) 94.2+41.7 111.7438.7 119.7£74.4 140.5£26.7 0.001 0.001 0.32
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Eéatouiksvucvy orapopomonen ts avramokpicns oty Opouforpopvioln
ue evoamapivy : Ot avénueveg THeG Tov Tapapetpov Opoupoypappatog ETP kot
MRI v nuepa X+8 omov Kot avopevetal 1 oyvpotepn aviiBpoufotikn (ovti-Xa)
dpacn TG EVoLumapvG GE GUYKPIOT HE TIG TIEG TOV 1010V PLOAOYIK®OV OEIKT®V
OpouPvoyeveong otav peTpnONKOV  TPoEYxEPNTIKA T/Kol 7 ®PEC UETOL TNV
YELPOVPYIKN EMEUPAOT KoL TPV TNV EVOPEN TNG OVIITNKTIKNG 0ymyng e gvo&omapivn,
AVOOEIKVLOLY KOO0V €100VG BLOAOYIKN GVTIGTOGT GLNV dpacn NG evo&amapvng.
[Tepartepo avénom TV TH®V 6TOVG 1010V PLOAOYIKOVG OEIKTES (TAPOUETPOVS) TOV
OpouPoypappaToc VO MUEPES HETOL TNV amOcVPST (O10KOTY) YopMnynons ng
EVOEAMOPIVIIG GE GLYKPION HE TIC MON OLENUEVEG TYEG TOLG TNV TMuepo X+8
OVOOEIKVVOLV TO (QOLVOUEVO TNG OVATNOMOOS evepyomomong g Opoufvoyeveonc
peta tnv d1aKkonn s Opouforpopuiaing Kotd TV LETEYXEPNTIKN TEPLOOO.

Eto1, avapesa otovg acBevelg mov vrofAndnkav o apBpomriactikn woyov 10
amd avtovg (67%) avénoov v amoivtn Tun pesov opov tov ETP v nuepa X+8
oe ovyKplon pe TV Muepa X OMOKOAVLTTOVIOG €TGL EIKOVO OVIIGTOCNG OTNV
evo&omapvn (7 amd avtovg avéncav emumieov kKot tov deiktn MRI). Teooepig amod
avtovg toug 10 acBevelg (40%) avénoav mepartep® TNV OMOAVTN TIUN LEGOV OPOL
tov ETP v nuepa X+32 ce ovykpion pe v nuepo X+8 amoKoALTTOVIONS £TGL
EIKOVOL OVOTTNOMONS EVEPYOTOMGNG TOL TNKTIKOV UNYOVIGUOL HETO TNV Ol0KOTN
yopnynong ™ XMBH (2 and avtovg avEnoayv emmieov kot tov okt MRI) (Ew.1).

Avopeca otovg acbevelg mov vrofAndnkav ce apOpomiactikny yovarog 12
amd avtovg (75%) avéncav v amoivtn Tiun pesov opov tov ETP kot tov MRI v
nuepa X+8 oe cuykpion pe ™V MNuepo X OTOKAAVTTOVTOG ETGL EIKOVO OVTIGTOONG
otV evoéamapivr, eved 8 amd tovg 12 tedevtonovg (67%) avénoov mEPOUTEP® TNV
QOAVLTN TN HEGOL 0pov tov ETP (kat amd avtovg 4 avéncav emomng Kot Tov SEKTN
MRI) v nuepa X+17 oe cuykpion pe v nuepo X+8 amoKAALTTOVTIOG ETGL ELKOVOL
avVOTNOMGOG EVEPYOTOUGNG TOV TNKTIKOL UNYOVICLOV HETO TV SLOKOTN XOPNYNONG

g XMBH (Ew.2).
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Ew. 1:  E&atopukevpevn dSweopomomon (yio xdbe acbevn Eeyopiota) g
avVTOmOKpPIoNG  otnv  evofamapivn  ywoo TV opada  acBevov  mov
voPAnOnkav e  OAKN  apfpOTANCTIKN GOV HE TNV XPNOM
Opouoypappatog yio TNV TEPLOd0 TV 32 NUEPMV SLOPKELNG TNG LEAETNG.
Avénueves tipeg tov ETP & MRI v Hpepa X+8 (avénon tov MRI og 7
acBevelg kot tov ETP oe 10 aocBevelc) avadetkvoouv PloAoyikn avTioToon
otV evo&amapwvn. [lepattepo avénon avtov Tev mapapetpov v Huepa
X432 (awénon tov ETP oe 4 acBeveig kow o MRI ce 2 acBevelc)
OVOOEIKVUOLV  TO  (QOLVOUEVO 1TNG OVOTNOMOOS EVEPYOTOUONS  TNG

OpouPivoyeveong peta TNV AmOGLUPCT| TNG EVOEATAPIVIG.

[46]



Ew. 2

lag-time (min)

tt-Peak (min)

81 550 -
6 /\ 450
X
_.350
= i ' =250 -
2 3 -
& 150
0 50
Do D1 D8 D17 DO D1 D8 D17
13 - 2500
o 2000 | '\4.%.
= 4~\=\_ —m
9 =1500 = § —o—- "
‘e S =0
7 - k‘ /A — 51000 . — \-/
5 tF‘ ».‘A é‘” E 500 -
[-%
3 E o
DO D1 D8 D17 DO D1 D8 D17
300 -
< 250 A
£ 200 -
=
£ 150 -
€ 100 -
50 -
0 T T T 1

DO D1 D8 D17

Ew. 2: E&atopucevpevn owpoporomon (v kdbe acBevn Egxopiota) 1ng
aVTOmOKPIoNG otV evoamaptyn Yy v opodo  acbeveov  Tov
voPAnOnkav oe  olkn opOPOTAAGTIKY] YOVOTOC HE TNV  YPNON
Opopfoypappatog yio TNV TEPLodo TV 17 Nuep®V S0PKELNG TNG LEAETNG.
Avénueveg tyeg tov mapopetpov ETP & MRI myv Hpepa X+8 (mov
nmapatnpnOnkav oe 12 acbevelg) avadeikvoovy PLOAOYIKN OVTIGTOCT GTNV
evo&amapwvn. Tlepartepo avénon avtev tev mapapetpov v Huepa
X+17 (awénon tov ETP oe 8 acBevelg kot tov MRI oe 4 acbevelg)
OVOOEIKVUOUV TO (OLVOUEVO TNG OVOTNOMGCOS — EVEPYOTOMONG NG

OpouPivoyeveong peta TNV AmOGLUPCT| TNG EVOEATAPIVIG.

[47]



YYZHTHXH AIIOTEAEZIMATQN TOY 1°° EIAIKOY MEPOYX THX
MEAETHZX

2e auTtd €101K0 UEPOG TNG UEAETNG OVOAVGOUE TIG UETAPOAEG GTNV SlodKACLOL
™G OpouPvoyeveonc mov mpokAnOnKay e0TIOG TNG XEWPOLPYIKNG emepPaong (oMkn
apBpomAacTiKn Yovatog n° oAk apBpOTANGTIKY 16Y10V), KabwG Kot TG ULETOPOAES
oV dladtkacto TG Opopfiviyeveong mov TpokAnOnkav otovg achevelg avTovg Katd
TNV UETEYYEPNTIKY TEPLOOO GE GLVOLACHO He TNV Yopnynomn Bpouforpoevraéng ue
EVOEAMAPIVI) GTNV GUVIGTOUEVN] 000N KOl OLLPKEW YOPNYNONG CLUPOVO UE TIG
TPEYOLOEG TTAYKOoUES KatevBuvinpieg odnyles. Emmpocbeta, a&ioloynoape otovg
acBevelg avtovg v BpopfoyevvnTikn Tovg Kataotaon 48 ®PeS PETO TV O0KOTN
xopnynong mg Bpouporpopuiadng pe evosamapvi).

Enta opeg peta to mepag tng emepPacng kor mpv v evapén xopnynong
Bpopporpopuraing pe evosamapivn (Huepa X), otoug acbevelg mov vrofAndnkayv og
apOpoTLaOTIKN YOVATOG SOMIGTMOONKE L0 KOTOGTOOT| VIEPTNKTIKOTNTOC, 1] OTOL0
eK@paleTon omd UL CTOTICTIKO CUOVTIKT] HELWGT TOV YPOVOUETPIKMOV (KIVNTIK®OV)
napopetpov lag-time & tt-Peak (yeyovog mov petagpaleta mg tayutepn mupodoTnon
™G @aoNg evapéng ToV TNKTIKOV UNYAVIGHOV, OTMG KOl TOV OTOLTOVUEVOL YPOVOL Y10,
TNV TOPOYy®YN TS HEYIoTNS Tocotntas Opoupivng oto mlacua), Kabwg Kol and o
OTOTIOTIKA ONUOVTIKY avénon g mapapetpov MRI (awénon ot «epyoatompec»
wapoywyns Bpopupvng). Kott avaroyo dpwg dgv damotmdnke otovg achevelg mov
vofAnONKav e aPOPOTAAGTIKY 1G6YLOV, YEYOVOG TTOV VITOINAMVEL 1] APOPOTAAGTIKN
YOVOTOG MG EYXEPNTIKN SLOOIKAGLN EXEL 1oYXLPOTEPN OpoUPOYEVETIKN EMOPACT] GTOVG
acBevelc oe ovykplon pe v opbpomhactikn oyov. H mapoatmpnon ovty otnv
HEAETN MG EVOPUOVILETOL TANPOC UE TOL TPEYOVTO KAVIKO GTOLYELD TNG TOYKOGULOG
BProypaplag mov deyyvouv OTL M OPOPOTAACTIKY YOVOTOS GLoYeTILETAL L€
VYNAOTEPO TOGOCTO UETEYYXEPNTIK®V EMEIGOdI®V DAefikng OpopPoEppoing (POE)
G€ GLYKPLOT LE TNV OAIKT] 0pOPOTAACTIKY 1GYLOV.

Agdougvov 6t m 1" Soom OpouPompo@uAang oIV TAEOVOTNTA TV
VOOTAELTIK®V 10PVUOTOV TOYKOCUIOG Yopnyetton 8-12 wpeg Heto TO TEPOS TNG
emeUPAONG KoL GUULPMOVA LE TO EVPNUATO LOG 7 WPES LETO TO TEPUS TNG EMEUPOONG,
TPOKLITEL ELPAVAOG 1) SLOTICTWOGCT LITAPENG EVOS YPOVIKOV «Ttapafupovy omd To TEPOS
g enepfaong eng v xopnynon g 1™ doong OpouPorpouraéng omov ot acOevels

aVTOl YOPOKTNPWOVTOL OO VTEPTNKTIKY KOTAOTAOT KOl €KTIOEVIOL G KvOLVO
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oAePucov BpopPoepforikov enelcodion. Avt n Proroyikn arodeién Oa pmopovoe va
dukarodoynoel mpotepn yopnynon e 1" doong OpopPompouiaéng, dnme ekevn pe
v mepmtoon Tov fondaparinux, rivaroxaban & dabigatran [1, 2].

H evo&amapivn yopoakmmpiletotl amd €mopKn OVIWTNKTIKN dpact, Omwg ovtod
QmMOSEIKVVETAL OO TO EVPMUATO THG HEAETNG MG 7oL Katoypogoviar tny 8"
peteyyepntikn nuepa (Huepa X+8). A&iler va onueiwbel 6tTL otV peAETn HOG 1M
avtiBpoppotikn dpacn g evosamapivig a&loloynonke 6e EKOGTN OO TIG LETPNOELS
0E YPOVIKN OmocTacn 23 POV HETO TNV  TEAELTOLO LTOOOPLO  YOPTYNOT|
BpouPorpo@uAiaéng. O oyedlOoHOG TG LEAETNG KAT OQWTOV TOV TPOTO LE GTOLYEL GE
emotnuovikn Paon v evdeln o6tt n avtiBpouPwtikn dpacn NG EVOENTAPIVIG
yopnyovpevn oty doon twv 4000 anti-Xa [U vwodopiog pia popo NUEPNOLDG OVIMG
TOPOUEVEL KOO OAN TNV dlopKeELd TOV 24 0PV TOV NUEPNGIOL BEPATEVTIKOV KLUKAOV.
Kot 611¢ dvo opadeg acbevmv tov 1% £1dtkov pepovg g UEAETNG HOG 1 XOpMnynon
evogomapivng aveotelle emapkwg TNV OpopPvoyeveon katd v SlopKeEw NG
LETEYYEPNTIKNG TTEPLOdOL (vpnuate g 8™ peteyyeipntikng nuepag). Emong oto
oNUE0 aVTO Vo oNUELMBEL OTL eV TOPATNPNONKAY GTOTIGTIKO GNUOVTIKES O0POPES
OTIC TWES TOV TOPUUETPOV OpopBoypappatog Tov petpndnkav v 8" peteyyeipntikn
nuepa petaby tov acbevov mov vroPAnOnkav ce apBpPomAAGTIKN YOVOTOS KO
eKEWV®V TOL VITOPANONKaV o apOPOTAAGTIKT 10Y10VL TAV AVTEG GLYKPIONKOY LETOED
TOVG,.

H evo&amapivn exet d10popeTikn emidpacn o€ kdbe po Eexympiotn TopoUETPO
tov OpopPoypappotoc. H evolamapiv) €KONA®VEL OMUOVTIKOTEPN EMOPACT] GTIG
napapetpoug MRI & ETP. O xivnrikeg mappetpor g Opopfvoyeveong (0nwg eivor
n MRI) Bpebnkav va eivor o gvaichnteg ommv aviyvevon g ovTidpopfmTikng
dpaong g evoamapivng. H moapapetpog lag-time mopovcloce GTATIGTIKO GNULAVTIKY
avénon Kkat oTig dvo opadeg acevmv TNV 8" HETEYYEPNTIKY NUEPO ATOSEIKVVOVTOG
etol 0Tt M OpopPompoPuAaEn HE EVOEATOPIVI] OTOUTEL OPKETEG MUEPEG KOTA TNV
LETEYXEPNTIKY TEPLOGO  TPOKEUEVOD VO, EYKOTOCTNOEL OTOTICTIKO  OTLLOVTIKY|
aVaoTOAN TG OpopPivoyeveong.

2100g acBevels mov VITOPANONKAV GE APOPOTAAGTIKY YOVATOS 1| SLOKOTN TNG
OpouPorpoeuAialng pe evofamapivn peta amd 15 muepeg yopnynon KATOANYEL o€
avOTNOMGO EVEPYOTOUOT] KOl EVOUVALMOOT] TOV TNKTIKOV UNYOVIGHOV, YEYOVOS TOL
QTOSEIKVVETAL OO TNV OTOTIGTIKO ONUAVTIKY avénon tng Opoupivoyeveong my 17"

peTeyyepnTIKn nuepa (48 pec LETOL TNV OMOGLPCT TNG EVOEATOPIVNG), OTOV OVTN
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GLYKPVETOL TOGO pE TNV Opouprvoyeveon mpoeyyeipntika (Huepa 0), oo ko pe v
OpouPivoyeveon 7 mpeg peta to mepag g enepPaong (Huepa X).

2tovg aobevelg mov vmoPAnOnkav oe oMkn apBpomAacTIKN) 1GYLOV dEV
mopatnpNONKe avomndmGO EVEPYOTONGT TNG VIEPTNKTIKOTNTOS HETO TNV SLOKOTN
™™g OpouPompopuraing pe evoamapivn 0tav avtr yopnyndnke yuo 30 nuepsg.

H dwapopetikn avt) cuumeptpopo LETAED T®V OLO AVTOV OUAd®Y acevov Ba
umopovce vo. cvoyeticbel pe 1o vynAotepo OpopfoyevvnTiko dvvapko TG
apOPOTAAGTIKNG YOVOTOG MG EYYEPNTIKN OAOIKAGLO OTAV OLTI] GUYKPLVETOL LUE TNV
apBpomAacTiKn 1oY10V. MTopovpe va KATOANEOVUE ETGL GTO GLUTEPAGHO OTL Lo
EYXEPNTIKN OLOOIKOCIOL TOL EMPEPEL VYNAOTEPO Pabuo vrepankTikoTTag (OMT®G
elvar n ok apBpomhactikn yovatog [3] ) amaiTel ETUNKVGUEVT TEPLOSO YOPTNYNONS
OpouPompo@LAAENG TPOKELEVOD VO £YKATACTADEL ETAPKT] KO LOVIUT KOTAGTOAN TNG
OpopPwvoyeveonc. To okentiko avTd VEOOTNPWLETOL OO TO OTOLXEWL KAWVIK®V
UEAETOV TOYKOGUU®MG TO. Omole, odnynoav otn viobetmon (Paon kAwvikov kot oyt
Bloloyikmv evOEIEE®MV) GTNV YPOVIKT ETUNKLVGT TG XOp1yNons Opoppomrpopuriaéng
LETA amd OMKN opOPOTAAGTIKY YOVATOG, TOKTIKN N omolo viodetndnke kot omd o 9°
ACCEP [4]. To gpompa 6tovg 0cfevelg mov vVToaiiovtal GE apOPOTAAGTIKT YOVATOG
N mopotetapevn yopnynon Opoupompopuriaing pe XMBH xoatoAnyst oe poviun
emavapopa TG OpouPiviyeveons oTo PLGIOAOYIKO —TTPO TNG EMEUPACNC- EMTESD LETAL
mv owkonn Mg Oepameing, Omwg axpPoc ocvpPorvel otovg aocHevelc mov
vrofaAloviol oe apBpomAAGTIKY 1YoV, YpewaleTtar vo gpguvnbsl 6e PEALOVTIKN
Baon.

Ot kMvikeg KatevOnvinpleg odnyleg cvotnvouvy tpoeuiain pe XMBH katd tng
OOE yio o edayiotn meprodo 10-14 nuepwv peta amd oAkn apOpomAacTikn 16y100
N’ yovatog (Badpog ovetaong If), n° extetapevn OpopPorpopuraln emg wor 35
NUepeS Katd tnv meptodo amobepanciog Tov acbevn (Babpog svstaong IIP) [5, 6-18]

H extetapevn OpopPompopuratn pe XMBH vy 35 nuepeg peta omd
apOPOTAAGTIKN 10Y10V KATEANEE GE KAVIKO GYULOVTIKY HEWMCT] GTNV GLYVOTNTO TNG
oArefoypapuka  damotovpevng OOE [19, 5]. To avemapkn KAviko, GTOLXELO
ava@optka mpog TV PeAtiot dapkela Bpopporpoeuraéng pe XMBH oe acBevelg
oL VTOPAAAOVTOL GE OAKT apOPOTAAGTIKY YOVOTOG 0OMNYEL GTO VO, LITOGTNPILETOL
EUTEPIKA 1) LIOOBETNOMN TNG TaPATETOUEVNC Yopnynong Opouporpopuraéng e XMBH
OLLOL®G OTMG YOPNYELTOL 6TOVS AcHeVELS TOL VIOPOAAOVTAL GE APOPOTAAGTIKN 1GYLOV

(35 npepeg). Aev vmapyet mPog TO TOPOV KOOOPN CLVOLVEST OO UEPOVS TNG
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TOYKOGULOG EMGTNUIVIKNG KOWOTNTOG CXETIKA PE TNV PEATIOTN SLOpKELD YOPNYNONG
OpouPorpopuriaéng otovg acbevelg mov vmoPaArloviar oe peilovo opBomedikn
emepufoaon Kol €WOIKO OGOV  0QOPO.  EKEWVOLG TOV  VTOPOAAOVTOL GE  OAIKN
apBpomhactiKn yovatog [6].

H ocopapun a&oroynon g avtiBpopfotikng dspactnprotntoag tov XMBH pe
Vv ¥pnomn g avaivong g Opoufivoyeveong pesm tov OpouPoypaLLOTOS KATA TNV
OLOPKELNL TNG UETEYYEIPNTIKNG TTEPLOOOV TV acHEVAV, B PTOPOLGE VO SMGEL KOTOLES
ONUOVTIKEG OTOVINGCES OTNV €pMTNON «molo &ivar m  Pektiomn ypnon ToV
OVTUTNKTIKOV TOpoyovtov LeTa and peilova opbomedikn enepPacny» [20]. Eong topa
N KAVIKN GUGYETION 1TNG onupoaclog TG OpopPvoyeveong ywo v eKTUNGCN TNG
avtiBpopupotikng dpaocng tov XMBH dev gxet cvotnpatika agoroyndet. Ot Altman
et. al peletnoav Vv avtilBpopuPoTiKn Spacn TG EVOEATAPIVIG XPTOLLOTOLOVTIOS TV
dokacte g OpouPwvoyeveonc oe 20 vylelg €Behoviec, OmOV O OVTITNKTIKOG
Tapoyovtag yopnyndnke ywoo 7 muepeg kot akoAovbnce pia mePLodog PloAoyikov
«Eemlopatog» dwopkelag emiong 7 nuepov [21]. Avtol kaTeEANEAY GTO CLUTEPOUGLO
OTL M peomn ovykevipmon g avit-Xao emdpaong (IU/ml) avénbnée katd tig nuepeg
xopnynong 3 kot 7, ot mapapetpot lag-time & tt-Peak emiyumxuvOnkav otatictiko
onuoavtika kot 1 mopopetpog ETP tig nuepeg 3 kot 7 peta v 1akomn xopnynons me
EVOEATAPIVIG LELOONKE GTOTIOTIKO OTLOVTIKO GE GUYKPLON LE TIG TYLES TOV EMTEOW®V
avagopag [21]. Ot Green et al peAetnoov TNV EMATOGCN TNG EYXEPNTIKNG SLOOIKOGLOG
otV apBpOTANCTIKY YOVOTOG KOl G0V, ONMG KOl TNV OVIIINKTIKN Opacn TV
doAtemopvn Kot rivaroxaban otnv Opoufivoyeveon 24 mpec LETA TO TEPUS TNG
emepPoonc [22]. KoteAnEav 6tt oe acBevelg mov vmoPoAloviar o€ OMKN
apOpomAacTiKn 1YoV N’ YovoTog, N OpopPiviyeveon avEovel Katd TV O0PKELD TG
EYXEPNTIKNG SL0OIKAGLOG KoL 1) YOopnynon rivaroxaban 1’ SOATETAPIVIG LELOVEL TNV
Opoppvoyeveon eviog 24 mpwv peta to mepog g emepPaong [22]. Eivon Egkabapo
OTL ¥pelalovIol TEPUTEP® WEAETEC TPOKEWLEVOL Vo eKTiunBel 1 KAk onuoclo
OAMV OTOV TMOV TOPUUETPOV.

Ta otoryelr mov mapovclalovior 6e oVTd TO EWOIKO HEPOG TNG UEAETNG HOGC
OVOOEIKVVOLV ETIOTG OTL [0 TOYN OVOGTOAT TNG Opopfivoyevesng amd YopYOLLEVT|
BpouPorpopurialn pe nuepnota doon 4000 avti-Xa [U evo&amapivng eivar éva cuyvo
eawvopevo og acBevelg mov vrmoPfoariovion oe peloves opBomedikeg emepPaocelg. H
€EOTOLKEVIEVT] SLOPOPOTOOT GTN OVOCGTOAN NG Bpoppivoyeveong HeETaEL TOV

actevov kol Twv dvo opBomedikwv opadmv mov gdafav TV W1 door evoSamapivig
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YOPLS TPOGOPUOYN TNG d0onS Kot Proloyiko monitoring Betel oe apeiofnnon v
XPNON TPOKAOOPIGUEVOV SOCEMV OVTITNKTIK®OV KOl EYEPEL TO EPOTNUO €AV VTN M
petafAntotnto ooyl Ko eykafidpuel v evvoln g Proloyikng aviiotaong n’
VIEPELOCHNGLOG GTNV BEPATELN e TOVS CLYKEKPILEVOLS OVTITNKTIKOVG TOLPOYOVTEG.
[Top’ 6Tl KATA TNV SLOPKELD TG TOPOLGOG LEAETNG 0V KaTaypapnkay Opoupfotika n’
QLLOPPOAYIKO ETELGOOWN, O UIKPOS oplfuog acbevov mov coumepiinedncov oty
HEAETN OEV HOG EMTPEMEL VO, KATOANEOVUE GE VO OGQUAEG GLUTEPAGHO YO TNV
KAVIKN onuocto. autov Tov gupnuatog poc. H klvikn onuoocio g Proloyikng
avtiotaons oty avtilfpopPotikn Oepancio pe XMBH kot 1 ev dvvopel cuoyetion
™G UE OMOTLYWL TNG OVIWNKTIKNG oy®myng HeEVouv va depuvnbovy TPoomTIKa,
Avtiotoon oty yopnynon Oepanciog pe XMBH gyel non kotoypo@el 6€ TpocOATEG
peAeteg. Ot Al Dieri et al pehetnoav vyelg ebehoviec mov eAafov VITOJOPIWS HLd
povadikn nuepnota doon XMBH kot koteypayav 6Tl 6€ mococto mepurov 20% twov
JEIYHLOT®V TTOL GLAAEYOMGAY €VTOG 24 MP®V UETOL TNV YOPNYNON TOV OVIUTNKTIKOV
TOPOYOVTa, 1 AVOSTOAN NG Opoppvoyeveong decv ntav dvvato va TpoPAepdel amod
TNV  GLYKEVIP®ON 1TNG avil-Xo OpocTNPloTNTOS OTO TAACHA, 1 omd TG
SPOPOTOMGELS TOV GOUATIKOV Bopovg Tov eBehoviav [23]. Ot [Harayewpylov kot
GUVEPYOTEG, LE TNV XPNOTM TNG 00KIHAGLoG OpopPivoyeveong Tpoceatmg avedel&ov
NV TOPOVGL avTloTtoong otnv Opopforpoeuialn pe evoSomapivn OTAV OLTH
YOopMYELTaL HETEYYXEPNTIKO o 0cfevelg mov vmoPailovtor oe AoPextoun yu
adEVOKAPKIVOLLE Tov Ttvevpova [24]. H peietn pog copufadilovtag e TG Topamovem
UEAETES OVOOELKVVEL KOl EYELPEL TO EPOTNUAL EAV L1 KOt LOVO Mpepnoto doon and 40
mg gvo&amapvng eivor N KataAAnin ko Bedtiomn Opopforpopuialn yioo 0AOVG TOVG
acBevelg mov vrofariovtol oe OAKN apBpomlactikn toyov 1’ yovatog. [paypott, n
mielovotnta TV acBevov mov vmofarlovion oe pewlova opBomedikn emepPoon
AapBaver Opopforpopuraln pe mpokabopiopevn doon XMBH mapa to yeyovog 6ti
OKOUT KOl ONUEPE KOTOYPUPETOL TOYKOGUIOS VO EVPL (OGO LETEYYEPTTIKMV
encicodoiwv OOE. Etot, Ta supnpato Hog EYELPOVV EPOTNUATO GYETIKO LLE TNV OVOYKN
BektiocTomomong g yopnyovuevng doong Bpopporpoevraing pe XMBH. Emong
CULLQMVO LLE TO. EVPMUOTO LOG, 1| OVTIGTACT) GTNV €vo&omapivn €lvol GNULOVTIKOTEPT
otoug acbevelg mov vroPariovtor 6 oAkn apBpomractikn yovatog. Metaéy tov
nmopopetpov tov OpopPoypapparoc oo MRI & ETP @oawvetor va eivor ot mo
guooinNTol yoo TV aviyvevon G avtilfpoufoTiKng dpacns TG evoSamopvng.

[Tpaypatt, ot dvo aTES TapapeTpot eivat ot TO LUGHNTOL GTO VO AVAIEIEOVY KOl VO,
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OTOKOAVYOLV TNV UETAPANTOTNTO KOl OlLOLPOPOTOMGCTN TNG OVIOTOKPIONG OTNV
OVTITNKTIKT OpOioT] TOL (POPUOKEVTIKOL TOPOYOVTO Yo, TOV KAOE Evov Sl1opOopeETIKOo
acOevn (dvvatotnto egotopkevpevng peiec). H coaipikn avoivon tov TNKTIKov
UNYoviopov pe v pebodo mov ypnolwomomdnke otnv peietn pog 0o umopovce
mOoveog vo el ONUOVTIKO poAo oty Pertiotomomon ¢ ovTOpouPmTiKng
GTPUTNYIKNG TOWTOTOUMVIOG TNV TAEOV KOATOAANAN TpoevAakTikn doon, XMBH v
Tov KaBe acBevn Eeyoprota. H 10e0 ovt) opethel vor SOKIUAGTEL HUEAAOVTIKO GE
TPOOTTIKEG LEAETEG.

EmmAeov n mapatnpnon onuavtikov oplBpov acHevov ol 0molol EUQavVIGOV
aviiotaon oty ovtilfpopPotikn opacn ¢ XMBH «kabwg xor avoamndmoo
gvepyomomon g Opopfvoyeveong (Kot Kot GUVETELD TOL TNKTIKOV UNYAVIGLOV)
LETO TNV SLOKOTN YOPNYNONS TOV OVIUTNKTIKOV TopayovTa, o’ evog Ba pmopovoe va
e€nynoet 10 0E0CNUEWMTO  €VPOG  EMATOONG NG  UETEYXEPNTIKNG  PAEPIKNG
OpoppoepfoAkng vocov cg avTovg TOVG AGHEVELS, AP’ ETEPOV OUMG OGS TPOGEPEPE
EPICUA KO EUTVEVCT] VO, ETEKTEIVOVUE TNV HEAETN LOG OEI0AOYMVTOG KO LEAETMVTOG
TOV pnyoviopo Opopfvoyeveong Oyt HOvo ava@oplka TTPog TNV ovTiOpouPoTikn
opaon tov XMBH oAlo kol Tpog TNV EMKOLPIKN OVTIINKTIKY Opacn TOV
OVTLOLOTIETOALOKMV TOPAYOVT®V OTAV QLUTOL GVYYopnyovvtal pe tnv XMBH.

Avtd emetevyber pe v ovykplon acBevov mov vmoPAndnkav e olkn
apBpomlactikn 1oyov kot ghafoav TNV dOKIUN G€  OPKEW  KOL  OPOOT
Opoppompoeuraén pe XMBH, kot ayysloxeipovpyikov acBeveov mov  elafov
avTIOTOYYN O€ Owpkew kot docoroywe yopnynon XMBH «xot  emutdeov

OLVTLOULOTIETOALOKO TTOLPOLYOVTOL.
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YYMIIEPAZMATA 1° EIAIKOY MEPOYX

1.
2.

H Opoppompopuraén pe evo&omapivn erattmvel tnv Bpoufivoyeveon.

Metaéy tov mopapetpov  tov  Opopfoypappatog oo MRI & ETP
OVOOEIKVUOVTOL MG EKEWVEG HEYIOTNG ONUOCLOG YO TNV OVIXVELGT NG
avtiBpoppotikng dpacng g evotamapwns. Emmpoobeta, ot dvo avtég
TOPOUETPOL OVOOEIKVVOVY L0l GNLLOVTIKT] SLOpOPOTTONOT Kol HETOPANTOTITO
OTNV OVTOTOKPION TOV EKOOTOTE AGHEVN OVALPOPIKO TPOG TNV OVTUTNKTIKN
dpaon g evofamapvne, H KAVIKI GUGYETION OLTOL TOL EVPNUATOS LLOG
a&ilel va a&loAoynbel LEALOVTIKA [LE TTPOOTITIKY| LEAETN.

H yopnynon evo&omapivng vy 30 muepeg UETEYXEPNTIKO QOLVETOL VO,
mpoceepel enapkn OpopPonpopuraln ctovg achevels mov vroPaAilovia Ge
oMkn apBpomracTtikn 1oxov. AVTIOETOC, M UETEYYEPNTIKY  YOPNYNON
Opoppompoeuraéng v 15 nuepeg oe acbevelg mov VIOPOAAOVTOL GE OAKN
apOPOTAQGTIKY] YOVOTOG (QOIVETOL VO TOPEYEL OVETOPKT KOTOUGTOAN TNG
VIEPTNKTIKOTNTOAG OTO TAAGHO, 0EGOUEVOL OTL HETOL TNV OLOKOTN XOPNYNONG
™G M OpouPvoyeveon evicyvetan Ko LEAVETAL GTLLOVTIKOL.

H oavtwotaon oty  evoamapivny Ko  emmpocHeto 1 avorndmaoo
gvepyomoinon g Opoppivoyeveong peta v amocvpon g evoéamapivng o
UTOpovsE Vo €ENYNCEL TO ONUOVIIKO EVPOG UETEYYEPNTIKOV ETEIGOOIWOV
DAefucng OpopuPoEupoing oe avtéc t1g Katnyopleg opbomedikwv achevov

KOTE TNV SLOPKELD TG TOPOUTETAUEVNG LETEYYELPNTIKNG TEPLOSOV.
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AITOTEAEXMATA 2°° EIAIKOY MEPOYY THXY MEAETHZX: Mecietn
Opoupoyevvytikotnras o¢  aoclsvelg mov vmofinOnkay e Olikny
ApOporiactiky Ioyiov kol elafav Opouforpopviaény ue XMBH yo 30
nuepes ovykpitika, pe aoclevels mov vmofinOnkav oe Muypo-1yvoaxny
mapaxauyn Kai loafav Opoupforpopviaén ne XMBH + avriauuonetalioko
TAPAYOVTO YIA TNV 1010 YPOVIKI] TIEPLOOO (EKTIUNGIY THS EMIKOVPIKHG OPOOHS
TOV AVTIQIUOTIETOALOKOD TIOPAYOVTO. OVOPOPIKO TTPOS THY OVTIGTOGH GTHY
XMBH ko1t mpog 10 Qaivouevo avoamyoweas EVEPYOTOGHS TOV THKTIKOD

Hipyovicuov usto. iy oraxonn yopnynons tne XMBH)

Hpoeyyepntika (quepa 0): o1 oyyELOYEPOVPYIKOL 0GOEVELS TOAPOLGLOALOVV GTOTIGTIKO,
avénpeveg Tueg tov Bpoppoyevvntikev mapopetpov ETP, MRI & Peak, mpogavac

AOY® TG afnpopaTKng vooov amd v onota tacyovv (ITwv.1).

ITw. 1. Xvykpion TV napapeTpov Opoppoypoppatog peradv

OYYELOYELPOVPYIKMV Kl 0pOomedikmv acOevov tpogyyepntike Hpepa 0

Hoapapetpor Ayyeloy/kor OpOBomedkor
OpopPoypapparog Hpepa 0 Hpepa 0 P
lag-time (min) 3.6£0.9 2.8+0.7 0.009
Peak (nm) 347.14£92.4 255.3£56.4 0.004
ttPeak (min) 6.0£1.0 5.8+1.0 0.531
ETP (nM x min) 18584540 1313+£306 0.003
MRI (nM/min) 146.8+51.3 88.9+31.7 0.001

Eméopacn tns emeufoons otnv Opoufivoyeveen (muepo X): 7 opeg peTO TNV
eneuPfaon koar 1 opo mpwv v yopnynon g 1™ Soong evofamapivng ot
ayyeloxepovpykol acbevels eEakorlovBovv va yapaxtnpilloviol amd CTOTIGTIKO
avénpeveg tneg Tov Bpopfoyevvntikov mapapetpov ETP, MRI & Peak, mapa to
YEYOVOG OTL Olevepyndn OJleyxelpnTikn Yopnynon KANGGIKNG MTOPVNG TPV TOV

ayyeloko amokAeiopo (clamping) (ITw.2).
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ITw. 2. Zvykpion T Opopprvoyevesng HeTaSy AYYELOYELPOVPYIKOV KoL

OpBonedowkmv acdevov 7 mpeg peta to mepag TG enepfaong

(Hpepa X)

HapapeTpor Ayyegloy/kor OpOomedkor
Opoufoypappatog Hpepa X Hpepa X P
lag-time (min) 3.810.7 2.9+1.7 0.139
Peak (nm) 321.5+83.1 224.1+81.9 0.003
ttPeak (min) 6.3+0.9 5.5+2.4 0.414
ETP (nM x min) 18174510 11354381 0.001
MRI (nM/min) 132.5+48.9 97.9£50.7 0.039

Emidpacn tis Opoufonpopviaing ue evolamapivy oty Opoufivoyeveen katd tny
HETEYYEPNTIKNY TEPLOOO YXOPNYNGHS THS (Muepa X+8): M GLYKPION TOV TOPUUETPOV
tov OpopPoypappotoc petaly tov 2 opodmv acBevav dev avedelle OTATIGTIKO

onpovtikes otapopeg (ITwv.3).

ITw. 3. Xvykpron g Opopprvoyevesng netalv AyyEL0ELPOVPYIKMV KoL
OpBomedikmv a60EvOV TNV NUEPA TG REYLGTNG UVENUEVOUEVIG
OVTITNKTIKNG Opaong s evoaonmapivig (Hpepa X+8)

HopapeTpor Ayyey/xol OpOomedkor
Opoppoypopparog Hpepa X+ 8 Hpepa X+ 8 P
lag-time (min) 49422 4.842.7 0.98
Peak (nm) 278.4+132.4 240.4+126.2 0.46
ttPeak (min) 7.9£2.9 7.8£3.4 0.94
ETP (nM x min) 1623+601 12404473 0.10
MRI (nM/min) 109.7+75.4 96.2+79.4 0.66

Emdpacn tys Klomooypeins ueta tqy otekxomy T Opoufomrpopviains (quepo
x+32): o1 acBevelg mov vroPAnOnkav ce apBpomAAcTIKN 1YV Kot TP’ OTL OIS
Tpoavagepnke Aapfavouy Ty dokiun (CLUEOVA LE TIG TOYKOGULES KATELBVVTNPIEG
oonyeg) OpouPompopuraln yopaxtnploviol amd VRAEPTNKTIKO status (CTATICTIKO
ONUOVTIKN EAATTOOTN TOV TapapueTpov lag-time & tt-Peak) 6tav cuykpivovton pe tovg
ayyeloxepovpykovg acbevelg (ITwv.4). Emong, eved ot ayyeoxeipovpyuor achevels

yapokmplovior amd  adpoporomto  OBpopuPoyEVVNTIKO  TPOPIL  OTOV  EKEWVO
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ovyKkpveTon TV nuepa X+8 pe mv nuepa X+32, avtd dev cupfotvel otovg acbevelg
mov vroParioviol 6€ OpPHPOTANGTIKN YOVOTOG, Ol OO0l EUPOVILOVYV OLENUEVO
Opoppoyevvntiko TPOPIL 2 MUEPES UETA TNV OLOKOTN XOPNYNONG TNG EVOEATOPIVNIG,
onAadn nuepa X+32 (GTATIOTIKO OTULOVTIKY EANTTOON TOV TopapeTpov lag-time &

tt-Peak) cvyxkprtika pe v nuepa X+8 (ITw.5).

ITw. 4. Xvykpion g OpopPrvoyevesng peTav AYYELOYELPOVPYIKOV

Kol OpOomedikmv a60evov 2 nuepeg peETO TNV S10KOTY

xopnynong s evosamapiviis (0L OMS Kol TNS KAOTIO0YPEANGS)

Hoapapetpor Ayyewoy/Kor OpOBomedkor P
Opoppoypoppatog Hpepa 32 Hpepa 32

lag-time (min) 3.9+1.3 2.6+0.5 0.004
Peak (nm) 290.1£108.4 290.3+78.5 0.997
ttPeak (min) 6.8+2.3 5.2+0.9 0.034
ETP (nM x min) 16524506 1397+364 0.20
MRI (nM/min) 115.4+58.2 116.3+49.6 0.97

ITw. 5. Xvykpron e Opoppivoyeveong TNy AYYELOYEPOVPYIKT ORad peTACD
NG NUEPOS TNG PEYIOTNS Opacns TNS evoamapivne (Hpepa X+8) ko 2
nuepes peto Ty aroocvpon s (Hpepa X+32), kabwg kol otnv
Op0omTedIKY ORAOA YL TIS OVTIOTOLYES NUEPES

AYYEL0YEPOVPYIKOL OpBomedrkor
HoapoapeTpor Hpepa X+ Hpepo X+ P Hpepa X+ Hpepa X+ P
Opoppoypappnorog 8 32 8 32
lag-time (min) 4.9£2.2 3.9+1.3 0.3 4.8+£2.7 2.6£05  0.03
Peak (nm) 278.4+132.4 290.1£108.4 0.9 240.4£126.2 290.3£78.5 0.9
ttPeak (min) 7.9£2.9 6.8£2.3 0.4 7.8£3.4 52409  0.03
ETP (nM.min) 1623+601 1652£506 0.6  1240+473 1398+364 0.8

MRI (nM/min) 109.7£75.4  1154+582 09  96.2+79.4 116.3+49.6 0.9
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Eéatouikevucvy owapopomoineny tns ovromokpicns oty Opoufompopviaén ue
evolamapivy : ovtioTol®G He TNV 1" KATNYOPLO. OVOPOPIKE. TPOG THV dlepevvnon
mhovng POAOYIKNG OVTIGTOONG OTNV EVOEATOPIVTY] KOOGS KOl TOPOVGLOS (POLVOUEVOD
AVOTNOMGOGS EVEPYOTOUONG TOV UNYXOVIGHOL Opopfivoyeveong peta TV OloKOn
xopnynong evoLamapwvn ¢ HeteyxepnTikn Opopporpoeuraén, 7 oamd tovg 15
ayyeloakovg kat 10 amd tovg 15 opBomedikovg acbevelg avEnoay TiG AmOAVTES TILES
TV mapapetpov Bpopfoyevvnrikomntag v muepa X+8 o€ ovykplion HE TIG
TPOEYXEPNTIKEG THeS Tovg (nuepo 0) amokoAvmTovTag o gKove  mhovng
BloAoywikne avtiotaong oty evosomapvn. EmimAeov, 4 and toug 7 ayyslokovg Kot 6
and tovg 10 opBomedikovg achevel avEnoav EMTAEOV TIC OMOALTEG TIUEG TMV
TopapeTpv  OpopufoyevvnTikoTntog 2 MUEPEG  UETOL TNV OOGLPOT  TNG
Opoppompopuraéne (muepo X+32) amoKAALTTOVING OVATNOMGO EVEPYOTONGT) TOL

TNKTIKOL UNYOVIGUOV LETO TNV SLaKOm Yopnynong g evosamapng (Iw.6).
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IIw. 6. Avtictaon oty evoomapivy / gvoomapivy + KAOTIOOYPEA] Kou
AVUTNOMGA EVEPYOTOU|GT] TOV TNKTIKOV U OVIGHOV HETO. TNV OLOKOM)
™mg yopnynons sevoéamapivis (01 Oopmwg kor kiomdoypeinc). H
Boroyikn oavtiotaon oty HXMB oviwofiotator omd  pio  apyikn
oAOKANPOTIKN  avénon ¢  OpouPrvoyeveong oAlo kot amd TNV
SlPOPOTOMOT] TOV EWIKOV TOPUUETP®OV TOV Opopufoypoppatog Tnv
Hpepa X+8 vs v Huepa 0. Meta v amocvpon g HXMB o emimieov
™¢ OpopuPrvoyeveong moapatnpnOnke GE TEPUTOV TOVG UIGOVG OO TOVG
acOeveElg TOL EUEOVICOV OVTIGTOGT GTNV EVOEATAPIVY), OVOSIEIKVLOVTOG
ETOL OVOTNOMON EVEPYOTOMGCT] TNG TNKTIKOTNTOG HETO TNV OOKOTN TNG
OpouPompopuiaing.
Vascular Patients Orthopaedic Patients
Resistance to Rebound Resistance to Rebound
LMWH Effect LMWH Effect
Effect no. Effect no. Effect no. Effect no.
D8 vs Patients D32 vs Patients D8 vs Patients D32 vs Patients
DO effected D8  effected DO effected D8 effected
Effect on 1 7/15 1 4/7 0 10/15 1 6/10
Thrombin o o o 0
Generation (47%) (57%) (67%) (60%)
(overall)
Specific TG
parameters
lag-time ! 4/15 0/4 ! 2/15 ! 1/2
(min)
ETP (nM x 1 7/15 1 4/17 1 10/15 1 6/10
min)
Peak (nm) 1 7/15 1 3/17 1 8/15 1 5/8
ttPeak (min) | 5/15 0/5 ! 2/15 ! 2/15
MRI 1 5/15 1 2/5 1 7/15 1 3/17
(nM/min)

1: parameter increase, |: parameter decrease
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YYZHTHXIH ATIOTEAEXMATQN 2°° EIAIKOY MEPOYX THE MEAETHX

Ot XMBH ¢givol TAE10TpOmIKO QOPLOKO TOV OCKOLV TNV avTIOpoufmTIKNG TOVg
dpaom S0 LEGOV TNG avTIOPOUPIVIC-EE0PTMIEVTG AVAGTOANG TOL TOPOYOVTO, Xl

(FXa) xou og puxpotepn ektaon avoaoteArlovtag v Opoupivn [1]. Emmpocbera,
ot XMBH avacteAlovv v onuiovpyta Tov mapayovia g mnéng VIla (FVIIa) ko
EMPEPOVV TNV ONEAELOEPOOT TOL OVAGTOAEN TNG OG0V TOV 1GTIKOL TOLPAYOVTO,
YEYOVOG TOV GULVEICPEPEL TEPOITEP® OTNV avidpopufmtikn tovg dpaom [2, 3, 4].
Avtéc ot wotreg tov XMBH pedemOnkav kuplog o vyelg eéBeloviec, oe achevelg
ov voPAnOnkav o UEWOVES YEPOVPYIKES EMEUPACELS, GE OYKOAOYIKES EMEUPOCELS
kot oe ooBevelg pe o&u otepaviawo cvvdpopo [2, 3, 4]. Otv mopopeTpor TOL
OpoUPOYPAUIOTOC  EMLTPETOVY TOGO TNV OVOEALGT TOV QAGEDV EVOPENG, EVIGKVONG
KOl 0VOGTOANG TG OpopPivoyeveons, 060 Kot TOV VITOAOYIGHO TNG (OTIKNG TOCOTNTOG
evepyov Opoppvng mov mapayetor [5]. H ypnon oG mpotvmomompevns pebodov
EMITPEMEL TNV EKTUYUNON TNG GUVOAIKNG S10OKAGLOG TNG TNENS TOL apatos, kabws Kot
v ovvolikn oaviiBpopfotikn opacn tov XMBH kot katéd cvvemelwon g tetown
pnefodoc Ba UTOPOVGE VO EXEL LEYIOTN] CLUVEIGQOPO GTOV KOOOPIoUO TNG PEATIOTNG
avTlOpOUP®TIKNG Ay®YNGS Y10l TOVG XEPOVPYIKOVS AGHEVELC.

ZOUQOVO LE TO OMOTEAEGUOTO TNG HEAETNG HOC, TOGO N PLOAOYIKN OVTIIGTOON
OTNV EVOEATOPIVY], OGO KOl 1] ovamndmaoo evepyomomon tng Opoppivoyeveong peta
TNV OOGLPCN TNG EVOEATOPIVIG OTOTEAOVLV POLVOLEVO TTOL EUGAVICOVTAL GE VYNAO
TOGOGTO TOGO OTNV Mo (CyYEWOXEPOVPYIKOL), 0G0 Kol oTnVv GAAN (opbomedikor)
Kotnyoplo. acOevev Tov SELTEPOL OLTOV EBKOVL PEPOLS NG epyactas. Emmpochera,
GTO OEVTEPO OVTO UEPOG OELOAOYNGOALE TOV POAO TV OVTIOLLOTETAALLKMY OPLOUKDV
(KhomdoypeAn) OTOV OVTA YPNOLUOTOOVLVTOL MG EMIKOVPIKT AVTIOPOUPOTIKY aymyn

peteyxepnriko. Ewdikotepa, mapatnpnoape o0t mpoeyyepntike (Hpepa 0) o
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VIEPTNKTIKN KOTAOTACT XOPAUKTNPLLEL TOVS AYYELOYXEPOVPYIKOVS OGHEVELS (TPOPOV®S
AOYO TNG VTOKEWEVNG VOGOV TOVG), 1 omow eK@poaletor pe ovénon oAwv ToVv
TOPOUETPOV TOL OPOoUPOYPAUIOTOC, OTOV GLTOL GUYKPLVOVTOL LE TOVS 0pHOTEIIKOVG
acOevelg. Avti M KOTOGTOGT VAEPTNKTIKOTNTOS TOV OYYEWOYEPOVPYIKOV acHevmV
mopapevel 7 wpeg peta 1o mepag g enepPaong (Hpepa X), mapa 1o yeyovog 0Tt
KAaoon (Un KAAGUOTOTOMUEVT) NIopivn xopnynonke deyyeipntika 3-5 Aemta mpv
TOV OlYYEL0KO QLITOKAEIGHLO Y10l TNV OLEVEPYELDL TNG TOPOKALLYNC.

H xatootoon vIepanKTkoTnTog OVAGTPEPETAL LETA TNV YOPTYNOT AVIITNKTIKOL
nmapayovta (XMBH) xatd v peteyyeipntikn neprodo (Hpepa X+8), toco ocov
QPOPOL TOLG ALYYELOYEPOVPYLKOVGS, OGO Kol TOLG 0pOOTESKOVS 0GOEVELS.

Opawc, 48 wpeg peta v dtaxomn yopnynong g evoéamapivng (Hupepa X+32) 1
VIEPTNKTIKN KOTOOTOCY EMOVEUQPAVICETO. OT TNV Qopa otovg opbomedikovg
acOevelg kol HOVO GE OVTOVG, EKQPACOUEVI] ©OC HEWWOT TMV YPOVOUETPIK®V
(kvntikev) mapopetpov tov OpopPoypappotoc  tt-Peak & lag-time wou katd
ocvvemel G ovEnuevn mpodabeon ywu evoapén e OpouPvoyeveong, kabwg kot
ONUovPYLOL TNG HEYIOTNG EVEPYNS TOGOTNTOS OpouPivng 010 TAACUO GE TOYVTEPO
YPOVIKO SLOGTNLL.

[Tepav TOLTOL, EVD 1| CLYKPIOT TOV TOPUUETPOV TOV OpOUPOYPALLATOS GTOVG
ayyelokovg oclevelg petaéy tov Huepov X+8 ko X432 ommv peren pog oev
avedelEe dpopeg (KATA GLVETELN Ol ACHEVEIS AVTOL TOPAUEVOVV ETAPKMG KOAVUEVOL
evavtia otnv ®OE kot peta v arocvpon g evoSamapivig), avtd dev cuvePn Kot
pe tovg opbomedikovg acbevelg, omov peta v arocvpon g evosomapwvng (Hupepa
X+32) 1 peretn OpouPivoyeveong Tovg OVOOEIKVUEL 0L TPOTNKTIKY KATOGTAOCT) LE
HELWON TOV YPOVOUETPIKOV Tapouetpov lag-time & tt-Peak. Na onueiwber oto

ONUED OVTO OTL GLUEMOVO UE TIS TOYKOCUIEG KATELOLVINPLEG 00MNYIEG OAAL KOL TOL
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ocovumepoacpota Tov 17 g1dtkov pepove g Heretng oG ot achevelg mov vrofaAloviat
o€ oMK apBpomhacTtikn 1oyov Kot Aappavovy Bpopporpoeuriatn pe XMBH yu 30
nuepes Bempovvtat emapkms KoAvpevol evavtio o€ enelcodlo OOE. [ap’oia avtd oe
avtd 10 2° E81KO UEPOG TNG MEAETNG MOG KOL GPOV GLYKPVOUE SVO KOTNYOPLEG
actevov pe dwpopetiko Bpoppoyevvntiko mpo@ih (1 opbomedikn katnyopro €ivan
EKEVI LLE TO YOUNAOTEPO €K T®V OLO BpopPoyevvnTiko TPOEIA!) N avadelln avTng TG
TPOTNKTIKNG KOTOCTOONG Y0l TOVS 0pOOTEIIKOVS OGHEVEIS LLETAL TV GTOGVPST TNG
OpouPorpopuraing pe XMBH gyesipet veeg avnovyleg Yoo TV ac@oiela Tov aclevov
OVTMV GTNV OTOTEPT| LETEYYEPNTIKN TEPLODO.

ATO TO OTOTEAECUOTA HOG (OIVETOL OTL 1 EMIKOLPIKT OVTIOLLOTETOAELOKT)
Oepamel mov  YopNYNONKE OTOVG  OYYELOXEPOVPYIKOVS aGHEVEIS €y Kav™
GULVELGPOP OTNV Helwon g Opopfoyevvnikotntag ovtov TOV achevov peta Ty
QOGLPGT) TNG EVOEUTOPIYNG.

BloAoyiKn avTIOTOO GTIV EVOEATAPLIVI: TNV TOPOVGO LEAETT] TOPOTNPTCOLE
L0 GNUOVTIKT EE0TOMUKEVIEVT] SLOPOPOTOINCT] KOl HETAPANTOTNTO OGOV OPOPa. TNV
avTamoKplon tov kébe acOevn Eexmploto GTNV AVIIINKTIKY OpOcT TNG EVOEOTAPIVIG.
[T ovykekpipeva, 47% TtV ayyeloyxelpovpytkov kot 67% twv opfomedikmv achevmv
nmapovolacay avénon e Opoppoyevvnrikomntog (exepalopevn ®¢ avénomn TV
OTOAVTOV TIUOV TOV TOPUUETPOV TOV Opopfoypappatog) v 8n UETEYYEPNTIKN
nuepa (Hpepa X+8) mapo v xopnynon evo&omapivng Kot TV oVOLEVOUEVT] LEYIOTN
avtifpoupotikn g Opacn TV cvykeKpyevn nuepa. To yeyovog avtd avadelkvuel
0LGLOOTIKA TNV Topovsta Pfroroyikng aviiotaons otnv XMBH oe avtovg touvg
acBevelg (mv 6). Ot emg Topa PIPAOYPUPIKES AVAPOPES KOTAYPUPOVY TO POULVOUEVO
™G BLOAOYIKNG QVTIOTACNG GTNV NTAPIVY Vo ELPAVICETOL GE OYKOAOYIKOUG 0GOEVELS

O L0 COTEPEKGPACT» TNG NAAPVAONG OO TO KOUPKIVIKO KVTTOPO, YEYOVOS TTOV
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oomnyet oe avénuevo kaTooMGHO TS KAAOOIKNG (U KAOGLOTOTOMUEVNG) NTOPIVIG
kaun’ g XMBH [6]. [lepav avtng tng Katnyoplog achevov, 1 KAVIKO GNUOVTIKT
OVTIOTOCT GTHV NPV €0 TO TPOSPATO TapeABov 0emPNT® GTAVIO KOTOGTOOT
ov Bewpntika aveyelpe TV voylo €1Te eAAeyms AvtiBpopuPung , ete tomov 11
H.LT. [6, 7]. Tlop’6Aac o0Td, M €VVOlL TNG OVTIOTOONG OTNV MNAOPVN ®G Lo
TEPLOCOTEPO KO PLOAOYIKN KOTOOTACN ovodelyOnke oe mpooateg peleteg. H
opada tov Al Dieri 6mwg mpoavapepOnke, HEAETOVTOG VLYLES €0ehovie GTOLG
01010V YopnynOnke pia kot povadikn doon XMBH dwomiotwoe 6t teputov oto 20%
TOV SEYUATOV TOL GLAAEYNoOV £vtog 24wmpov amd v yopnynon ™ XMBH, n
avaoTtoAn g OpouPivoyeveong dev mrav dvvoato va  mpoPArepbet amd TV
CLYKEVIP®OOTN TNG avtl-Xao Opactnplotntag o610 TANCUN, 1 omd TG EKOGTOTE
SLPOPOTONGELG TOV GOUATIKOV Bapovg Tov ebehoviov avtwv [8]. Emong n opoda
m¢ Ioamayewpylov oe peAetn tovg mov apopovce acbevelg mov vrofAndnkoav oe
YELPOVPYIKN EMEUPAON AOY® OOEVOKAPKIVMOUOTOG TOV TVELLOVO, KOTEYPOYE OLENUEVN
Opoppoyevvnrikotnta 6to 50% TV SEYLOTOV TOL GUAAEYNOAV LETEYYELPTTIKOL, TOPO
mv yopnynon Opopporpopuraéng pe XMBH kot mopa v motomomon mopovciog
™G aVOUEVOUEVNG Kot emBuopntng ovtl-Xa OpacTNPLOTNTOS GTO TANGHO. XTIV 1510
peretn, to 20% tov acBevov mov counepAneONcaV GE AVTNV ELEAVIGE GTLLAVTIKT
avénon g OpouPvoyeveonc v 7" HETEYXEIPNTIKN TUEPO, MUEPL OTTOV OVOUEVET®
va  mopatnpnbel 1 HEYIOTN  OVOAGTOTIKY)  OpOoT NG €voSomapwvng otV
BpouPvoyeveon towv acBevov avtov [9].

AvVOTNOMGO EVEPYOTONGT TOV MNKTIKOV puiyaviepov: [lepicootepot amd toug
Ho0VG acheVELS KOl TOV SVO OUAO®V TTOV GLUTEPIANEONCOV e OVTO TO 20 E101KO
LEPOG TNG MEAETNG LOG KOL Ol OO0l NN EUPAVICOV OVTIOTOOT GTNV eVOSamapivn

(exppalopevn ©¢ ovénomn TV ToPAUETp®V Tov Opoufoypappatog kotd v 81
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LETEYXEPNTIKN MUEPO. TOPO TNV Xopnynomn evo&amapivng, OTav Ol TUYLEG TOVO
TOPAUETPOV OVTOV CLYKPIONKOV LE EKEWVEG TPOEYYEPNTIKO KOl 7 MOPEG HETO TNV
enepPaon) Ppednkav va gppavifovv meportepm avénuevovg deikteg Bpoupivoyeveong
Katd v 321 nmuepo (OnAaon 48 opeg HETOL TNV SOKOTN YOPMNYNONG TNG
evo&omapivng). H mpoBpoufotikn avty Kataotoon KotaAoylsOnke otnv eUQovVion
TOV POLVOLEVOL TNG OVOTNOMGOS EVEPYOTOUONG KAl EVIGYVONG TNG TNKTIKOTNTOS TOV
OULOTOG HETOL TNV OLOKOT YOPMYNONG TNG EVOEATAPIVIG KOl OPOPOVGE TEPLTOV TO
60% TV 0c0eveV TOL E1YOV NON ELPAVICEL OVTIGTOOT) GTNV EVOEATOPIVT KATA TNV 81
LETEYXEPNTIKT NUEPA (TTLV 6).

To @oawvopevo NG avammdm®COS EVEPYOTOMGNG TOL MNKTIKOV UMY OVIGULOL
yopokmpiletor  amd o oevidlg  evapéng kKol Tapodlkn  avénon g
OpouPivoyeveong v omowa akoAovOEL pio EAOTTMOT TNG. XtV KaOUEPIVN KAVIKT
PN KOTL TETOO OVIOVOKAG TOV KWWOLVO €vOG QAEfKoOvL m’/Kotl 0pTnPLoKOv
OpoppoepPoAikov ETEICOG10V HETO TNV GTOGLPOT TNG OVTITNKTIKNG OY®YNG TOL Ol
acBevelc Aappoavoov [10, 11]. H vroapEn onuavtikng avammdwocog ovEnong g
OpouPivoyeveong 3 kol 6 wpeg PETO TNV SLOKOT EVOOPAEPLOS YOPNYNONS KAUGGIKNG
(U KAoopatomoumpevng) mnmoapwvne (Muoegog ypovog Comg 0,5-1 wpa) exet
kataypapetl omd tovg Theroux et al , kaBwg kKo amd tovg Granger et al [12, 10]. Xy
Topovca, LEAETN pHog, M peBodog avoaivong e Opoupvoyeveong (OpouPoypapipia),
Otevepynnke 48 pec peTol TNV TEAELTOLO OOGN YOPMNYNONG TNG EVOEOTAPIVIG
BewpmvTog aVTO 1KAVO YPOVIKO OLOGTNLOL TTPOKELEVOL 1) OPOICT] TNG EVOSATAPIVNG VL
gxel TAnpwg e&ovdetepmbel. H amocvpon tov aviifpopfotikov mopayoviov okoun
KOl EMELTO. OO TOPOTETALEVT) YPOVIKO Oepomela €xel cLoYETICOEL e  avATNO®GQ
gvepyomomon TG mNENG Kol OPEGO HEAAOVTIKO Kvduvo LyYNnANG PBaputntog

OpopPotikov eneicodiwv [12, 13, 14, 15]. Toco 1 TOPOSIKY VIEPTNKTIKOTNTO TOV
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oxetileTal Pe TNV OmMOGLPGCT TNG MAOPLYNG, OCO Kol 1 poviun ovénomn g
OpoppoyevvnTiKoTnTOG TOL HOKPOTPODECLO OPEILETOL GE VTOKEYWEVY] VOcO, Oa
Umopovcay ev HePEL va e&nynoovy tov Kivouvo Bpopfoepforikov copfopatov peto
TNV S10KO0TN TNG OVTIINKTIKNG oywyng [16, 17]. Ze kabe mepintwon, EGv TIGTOTOIELTOL
(QOLVOLEVO OVOTNOMGOS EVEPYOTOOTG KO EVOLVAUMGTS TOV TNKTIKOV UNYOVIGHOV T
EQOPLOYN TOPATETOUEVNG YpoviKa oavtifpouPotikng Oepameiog 0o mpemet va
Aoppaveral coPapa VT OYIV MG GTPAUTIYIKT SLOYEPIONG AVTOV TV acdevov [18].

Ot oaocBevelg ot omowot vmoPorrovioar oe  pewova opbomedikn emepfoon
yopokeloviol amd oNUOVTIKG VYNAO mocoota enclcodlwv POE oty amotepn
peteyyepnTikn touvg meplodo [19]. Metoéy ovtowv tov acbevov, €KEWOl TOL
vofoaAlovtol e apOPOTAAGTIKY YOVATOG €ival eKTEDIEVOL GE VYNAOTEPO KIVOLVO
OOE peteyyepntika, v ot acbevelg mov vmoParloviar o apHpomAacTiKn TOL
1oV Bempovvtal ETOPKOS KaAvUEVOL OTav Aapoavouy Opouforpopuialn cuppnva
He TIS TpEyovoes katevbuvinpieg odnyleg [19, 20, 21]. Xto mponyovpeVo E101KO HEPOS
™G HEAETNG poG a&loAoynoape TNV dadtkacta tng Opoupivoyeveong 6e GLVOLOGHO LE
mv yopnynon ovtilfpopPotikng mpoeuAaing pe evoLamapivny o acBevelg mov
vroPAnOnkav ce peova opBomedikn enepPaon [20]. Ta amotedecpato pog edei&ov
OTL 1 OVTIOTAOT] OTNV EVOEAMAPIVY] GE GLVOLOGHO EMITPOGHETA LE TNV AVATNO®CO
gvepyomomon s Opopufvoyeveong LETA TNV ATOGVPGT TG EVOSATAPIVIG OLPOPaL £VOL
onuovtiko aplBpo achevov ot omolor LIOPaALOVTOL GE TETOOL €100VG EMEUPOON.
Eminpocfeta, evdd otovg acbevelg mov vroPariovtol oe apOpomrlacsTtikn 1GY0L N
OpouPivoyeveon avaoctelietol oe 1Kavotepo Pabuo e TNV xopnynomn evoLamapivig
vy 30 muepeg, avtd Ogv 1OYLEL Yy TOLG 0cOevelg mov vroPfoiloviol GE

apBpomrlactikn yovatog Kot AapBavovv Bpoufompoeurain pe evofamapivn yio 15

nuepeg [20].
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Ot ayyeloyepovpytkol acevelc TOL VITOPUAAOVTOL GE UNPO-TYVVOKT) TTOLPOKOLLYT)
HE TNV YPNON OULVOETIKOV HOGYELUOTOS YOPOKTNPWOVTOL Omd CYETIKO YOUNAQ
TO0GO0TO £MEGOOI®Y peteyyxepntikng OOE [22], adla vynAo TOCOGTO OPTNPLOK®OV
Opoppotikov copfapatov (Bpoupwon LOGYELHOTOC, 0EL ELEPAYLLO TOV HVOKOPIIOV)
KOTA TNV OL0PKELL TNG HETEYYEPNTIKNG TEPLOOOV KO KATE TNV OO0 1] TOPATETAUEV
YOPNYNOY OVIWINKTIKNG OPelel vo Ppet v Beon g perroviwka [23]. Ot
OLVTIOULOTIETOALOKOL  TTOPOYOVTEG TOVG OTOOVG Ol CLYYELOXELPOVPYIKOL  0oHEVELS
Aappavovy o¢ Bertioto OepamevTiKo BOPUOKEVTIKO GYNUO Y10 TV VTOKEYLEVT] VOGO
toug (afnpopoatwon) ivol mOavo vo EYOVV LEYIGTY] GLVEIGPOPO GTNV EANTTMCT TOV
TO0GOGTOV TOV £ne160010vV OOE mov mapatnpettal o€ auT TV Kotnyoplo achevov.

X’autd 10 2° £181K0 HEPOG TNG EPYUCIOG HOG HEAETNOOUE dVO SLOPOPETIKES
KOTIYOPIEG YEWPOVPYIK®V acBevav, TG omoteg yapaktnpietl To yapnio mrocooto POE
HETEYXEPNTIKO OTOV TOLG Yopnyertal OpouPompoeuAan GLUEMOVO LE TIS TPEYOVGES
katevBovimpleg odnyes. Ta vynio TOGOGTO OVTIOTAONG OTNV MOV KOl
avaTNOMGOS EVEPYOTOINOTG Kol EVIGYLONG NG OpouPivoyeveong peta v d10Kom
yopnynong ™m¢ XMBH 1o omowa mopatnpnOnkav kot oTig SVO KOATNYOPLES TV
acBevov mov peEAETNGOUE G AVTO TO E01KO UEPOG TNG EPYOCLAG EYEIPOVY AVIIGLYLO
oYeTIKO. pe TOo Moo &lvar M Peitiotn OpouPompoPuAasn GTOVG YEPOVPYIKOLS
acBevelc. O TopaTNPNOELS HOG OTOOEIKVVOVY OTL EVOG CNUAVTIKOG aplfpog achevmv
etvar mbavo va exktifeton e avEnpevo kivdvvo eAePikov 1° aptnplakov Opopupwtikov
EMELGOOI0V KOTA TNV OOPKELN TNG UETEYXEPNTIKNG TEPLOOOL TP’ OTL YOPNYEITOL GE
avtovg OpopPorpoevrialn pe XMBH kot 6e akopn vyniotepo Kivouvo TETOLOV
EMELGOO0V  HeTAL TNV OlaKomn  yopnynong ¢  OpouPompopuraing. H
OVTIOUOTETOAOKT oymy” Otav yopnyerton cvvemikovpika pe v XMBH glottmver

mv BpopPoyevvnrikotnro peta v amocvpon s XMBH kot 6o pmopovce
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UEALOVTIKO VO OITOKTNGEL VOV EMTPOCHETO POAO OVOPOPLKE. TPOG TNV GTPOTNYIKY
g OpouPorpopurialng . Xpewalovior Pefato, TEPAITEP® UEAETEG TPOKEWEVOL VO
KOTaANEOVLE GE AGPAAT KOl KAIVIKO CTLLOVTIKO GUUTEPOGLOTOL.

Agdopevov OtL 1 peretn ¢ OpopPrvoyeveong amoteder pio pedodo mov
EMTPENEL TNV TOVTOTOU|GY] TOV 060EvOV pPE YOUNA] OVTOTOKPIGN OTNV
avtifpoppotikn aymyn, o uropovce HEAAOVTIKO VO OTOTEAEGEL TOV OKPOY®VIOLO
MBo mpokepevov va emtevybetl e€atopkevpeva 1 Pertiomn avtifpouPoTikn aywyn

Y10l TOVG GUYKEKPIUEVOVS 060evELS oTNV KaOnuepIvn KAMVIKN Tpasn.
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(QOLVOLEVO TNG OVATNOMGOG EVEPYOTOGNG TG TNENG LETAL TNV OTOGVPGT] TNG
Opoppompoeuraéng pe XMBH kotd TV TOPATETOUEVY] UETEYYELPNTIKN

TEPLOOO GTOVG XEPOLPYIKOVG AGHEVELS.

. H pelhovtikn avtiBpouPwotikn aymyn opsiretl va BacileTot o€ eEATOUIKEVIEV

Tpoceyyon Tov Kabe acOevn mpokeevov va emtevydet n Pertio Bepaneia

KOTE KAVIKY TEPTTOOT).
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THESIS ABSTRACT:

Introduction:

The recommended duration of post-operative Low-Molecular-Weight-Heparins
(LMWHs) thromboprophylaxis in high risk for VTE surgical patients (as those who
undergo Total-Hip-Replacement (THR) and Total-Knee-Replacement (TKR) surgery)
is controversial.

Our aim is to study the thrombin generation (TG) modifications induced by
surgery and to evaluate the effect of LMWH on TG during and after the
recommended duration, as well as to investigate biological resistance to enoxaparin’s
antithrombotic action, and rebound effect in reactivation of coagulation mechanism
after thromboprophylaxis withdrawal, using Thrombin Generation (TG) assay.
Finally, we aimed to evaluate antiplatelet effect as adjuvant antithrombotic treatment
in TG modifications during the LMWH somministration period and after LMWH’s

withdrawal.

Patients/Methods:

1* category (Orthopaedic-THR vs TKR- patients):Thirty-one patients received
4000IU anti-Xa/day of enoxaparin, 8-hours postoperatively (15 THR for 30-days and
16 TKR for 15-days). TG assay sensitive to enoxaparin was performed, pre-
operatively (DO0), 7-hours post-surgery (D1), 8-days post-surgery (D8), and 2-days
after thromboprophylaxis withdrawal (D32 and D17), evaluating: lag-time,
endogenous thrombin potential (ETP), peak amount of generated thrombin (Peak),

time-to-Peak (tt-Peak), and the Mean- Rate-Index [ MRI=Peak/(tt-Peak-lag-time)].

2" category (Orthopaedic vs Vascular patients): Fifteen-patients undergoing
femoro-popliteal bypass grafting (receiving enoxaparin 4000 antiXa IU + 75 mg
clopidogrel), and 15-patients undergoing total-hipreplacement (THR) (receiving
enoxaparin alone).

TG-assay parameters [lag-time, Endogenous-Thrombin-Potential, Peak-, time-to-
Peak, and Mean-Rate-Index] were assessed to investigate heparin resistance and

rebound
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effect after prophylaxis interruption. Measurements were obtained pre-op, 7-hours
post-op
and before prophylaxis initiation, 8-days post-op, and 48-hours after anticoagulant

withdrawal (Day 32).

Results:

1* category :TKR surgery decreased lag-time and tt-Peak and increased MRI on
D1vs.DO (p<0.05). In contrast, THR did not significantly modify TG. Enoxaparin
effectively reduced thrombin generation in both groups. Thromboprophylaxis
withdrawal resulted in rebound increase of TG in the TKR patients (ETP, Peak &
MRI increased on D17vs.D0O;p<0.05, and vs.D1;p<0.05) but not in THR patients.

Variability in the response to enoxaparin was observed among patients of the same

group.

2" category : Surgery increased TG in vascular patients despite intra-operative
unfractioned heparin administration when compared to orthopaedic patients
(MRI:p=0.039, ETP:p=0.001, PGT:p=0.003), but this peri-operative pro-thrombotic
status was reversed by post-operative thromboprophylaxis. No arterial or venous
thrombotic events were observed. Vascular patients were adequately protected after
prophylaxis withdrawal, probably due to the synergic action of clopidogrel (similar
TG parameters between the 8th and 32nd post-op day), while orthopaedic patients
increased TG on Day-32 compared to the 8th post-op day (p=0.03, for both lag-time
and ttPeak). Furthermore, on the 32nd, a prothrombotic status (increased TG) was
observed in the orthopaedic patients (p=0.034, and 0.004 for ttPeak and lag-time,
respectively) compared to the vascular patients. Inter-individual variability to
enoxaparin response was observed in both groups: 7/15 vascular and 10/15
orthopaedic patients increased TG despite anticoagulant administration, which reveals
resistance to heparin (HR).

Among the HR patients 4 of the Vascular and 6 of the Orthopaedic further increased
TG after

anticoagulant withdrawal depicting a rebound effect in activation of coagulation.
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Conclusions:

TKR surgery is more thrombogenic than THR surgery. In THR patients TG was
efficiently inhibited by 30-day thromboprophylaxis, whereas, in TKR patients treated
for 15-days TG was not effectively inhibited. Individual variability of the response to
enoxaparin was observed in both groups revealing some form of biological resistance
to enoxaparin. TG assay may represent the breakthrough step to efficient
antithrombotic strategy in clinical settings with high thrombotic risk. Additonally,
Heparin Resistance is not a rare phenomenon in clinical practice and was found in a
considerable percentage of our patients. A rebound effect of coagulation activation
after thromboprophylaxis withdrawal is observed in the extended post-operative
period. This phenomenon is attenuated with the addition of concomitant anti-platelet

(clopidogrel) treatment.
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Introduction: The recommended duration of post-operative Low-Molecular-Weight-Heparins (LMWHs)
thromboprophylaxis in Total-Hip-Replacement (THR) and Total-Knee-Replacement (TKR) surgery is controversial.
Our aim is to study the thrombin generation (TG) modifications induced by surgery and to evaluate the effect of
LMWH on TG during and after the recommended duration.

Patients/Methods: Thirty-one patients received 40001U anti-Xa/day of enoxaparin, 8-hours post-operatively (15 THR
for 30-days and 16 TKR for 15-days). TG assay sensitive to enoxaparin was performed, pre-operatively (DO), 7-hours
post-surgery (D1), 8-days post-surgery (D8), and 2-days after thromboprophylaxis withdrawal (D32 and D17),
evaluating: lag-time, endogenous thrombin potential (ETP), peak amount of generated thrombin (Peak), time-to-
Peak (tt-Peak), and the Mean-Rate-Index [MRI = Peak/(tt-Peak-lag-time)].

Results: TKR surgery decreased lag-time and tt-Peak and increased MRI on D1 vs DO (p < 0.05). In contrast, THR
did not significantly modify TG. Enoxaparin effectively reduced thrombin generation in both groups.
Thromboprophylaxis withdrawal resulted in rebound increase of TG in the TKR patients (ETP, Peak & MRI
significantly increased on D17 vs DO; p<0.05, and vs. D1; p<0.05) but not in THR patients. Variability in the response
to enoxaparin was observed among patients of the same group.

Conclusions: TKR surgery is more thrombogenic than THR surgery. In THR patients TG was efficiently inhibited by
30-day thromboprophylaxis, whereas, in TKR patients treated for 15-days TG was not effectively inhibited.
Individual variability of the response to enoxaparin was observed in both groups revealing some form of biological
resistance to enoxaparin. TG assay may represent the breakthrough step to efficient antithrombotic strategy in
clinical settings with high thrombotic risk.
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Orthopaedic surgery

Venous thromboembolism
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Thrombin generation
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Introduction

Elective Total Hip Replacement (THR) and Total Knee Replacement
(TKR) are common major orthopaedic interventions associated with a
high risk of venous thromboembolism (VTE) which persists for several
weeks after the surgery [1,2]. In the absence of thromboprophylaxis,

Abbreviations: THR, Total Hip Replacement; TKR, Total Knee Replacement; VTE,
venous thromboembolism; LMWHs, low molecular weight heparins; tt-Peak, time
necessary to Peak; ETP, endogenous thrombin potential; MRI, mean rate index.

* Corresponding author at: Vascular Surgery Department, University of Crete Medical
School, PO-Box 1352, 711 10, Heraklion, Greece. Tel.: +30 2810 392 379, +30 6976 697
696(mobile).

E-mail address: ioannou@med.uoc.gr (C.V. loannou).

0049-3848/$ - see front matter © 2013 Elsevier Ltd. All rights reserved.
http://dx.doi.org/10.1016/j.thromres.2013.09.037

the respective incidence of total and proximal deep vein thrombosis
(symptomatic and asymptomatic) is 42-57% and 18-36% in THR
patients, respectively, and 41-85% and 5-22% in TKR patients,
respectively. Fatal Pulmonary Embolism (PE) occurs in 0.1-2% of THR
patients and in 0.1-1.7% of TKR patients [1,2]. Routine administration of
a fixed dose of low molecular weight heparins (LMWHs), fondaparinux
or orally active direct factor Xa or thrombin inhibitors is strongly
recommended in patients undergoing THR or TKR [1,2]. LMWHSs present
predictable pharmacokinetics allowing effective thromboprophylaxis
with a single daily subcutaneous injection [3]. Although LMWHs
represent a substantial improvement in the antithrombotic strategy,
about 10% to 20% of patients undergoing major orthopaedic surgery
(MOS) who receive the recommended prophylaxis with LMWH may
still present asymptomatic VTE [4-6].


http://dx.doi.org/10.1016/j.thromres.2013.09.037
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The LMWHs are pleiotropic anticoagulant drugs exerting their
antithrombotic activity by inhibiting thrombin generation via the
antithrombin dependent inhibition of serine proteases (factor Xa and
to a lesser extent by inhibiting factor Ila, factor IXa [7-10]. In addition,
LMWHs inhibit factor Vila generation and activity and induce Tissue
Factor Pathway Inhibitor (TFPI) release that contributes to their
antithrombotic effect [11-13]. On the other hand, the longer
glycosaminoglycan chains of LMWH bind non-specifically to plasma
proteins, and part of its antithombotic activity is neutralized by platelet
factor 4 (PF4) released from activated platelets [14]. Activation of
platelets, leukocytes and endothelium cells is enhanced during the
perioperative period, inducing hypercoagulable state [15]. These
processes compromise the antithrombotic efficacy of LMWHs and
might be implicated in the failure of thromboprophylaxis in patients
undergoing MOS.

Measurement of anti-Xa plasma activity is still regarded as the only
test for biological monitoring of LMWH treatment. Nevertheless, it has
been shown that for patients receiving LMWH for thromboprophylaxis
the concentration of anti-Xa activity in plasma is not well correlated
with the clinical outcome, although this has not been the case for
patients with acute coronary syndromes treated with LMWH [16-18].
Measurement of anti-Xa activity in plasma represents only one aspect
of LMWHS' activity, since they interfere into several steps of blood
coagulation. Dosage of anti-Xa activity is performed in platelet poor
plasma. LMWHSs' antithrombotic activity is partially inhibited by PF4
[14,18]. Global coagulation assays sensitive to LMWHSs could probably
better reflect their antithrombotic efficacy [19]. The analysis of the
influence of LMWH treatment on the distinct phases of blood
coagulation in clinical settings where the thrombotic risk is increased
could be a breakthrough step towards the development of such assays.

The present study was designed to evaluate the alterations of
thrombin generation in patients undergoing MOS, after receiving
postoperative prophylaxis with fixed dose enoxaparin, as well as after
thromboprophylaxis withdrawal. We also evaluated the variability of
the individual response of the blood coagulation mechanism during
the post-operative period.

Patients & Methods

Thirty one patients who underwent unilateral elective THR or TKR
were included in the study. Patients were stratified according to surgical
procedure: 15 patients whom underwent elective THR and received
enoxaparin (4.000 anti-Xa IU once daily subcutaneous injections) for
30 days post-operatively and 16 patients whom underwent elective
TKR and received the same dose of enoxaparin for 15 days post-
operatively. Thromboprophylaxis administration followed the 9th
ACCP recommendations [2,20-33]. The first subcutaneous injection
was administered 8 hours after the end of surgery. Thigh length
antiembolic stockings were pplied to all patients upon admission to the
hospital and were applied for the full duration of thromboprophylaxis
period.

Exclusion criteria were the presence of liver, renal or heart disease,
cerebrovascular disease, known diabetes, peripheral artery disease,
any known platelet or blood coagulation disorder, administration of
any anticoagulant treatment (vitamin K antagonists, unfractionated
heparin, LMWH, fondaparinux) and/or antiplatelet treatment (aspirin,
clopidogrel, prasugrel) or NAIDS during the last 30 days before inclusion,
contraindication for LMWH, cancer, pregnancy, estrogen therapy, and
previous VTE episode.

All patients included in the study were tested for hereditary
thrombophilia. They all had normal levels of antithrombin, protein C
and S. Furthermore, all patients were tested and found to be negative
for the factor V Leiden mutation and for the G20210A prothrombin
gene mutation which has been previously reported to have a prevalence
of 3.3% and 2.7%, respectively, among Greeks [34,35].

Thirty patients received spinal anesthesia with bupivacaine (8-12mg)
and fentanyl (20-25g) and only one patient received general anesthesia.
The intraoperative monitoring was ECG/HR, non-invasive blood pressure
(or invasive blood pressure when necessary), SPO,, Temperature, Urine
Output. Post-operative analgesia was achieved with paracetamol per
os or intravenous and pethidine intramuscularly, or paracetamol and
tramadol hydrochloride per os or intravenously.

The study was approved by institutional ethics committee and was
done in conformity with the Declaration of Helsinki. All patients signed
informed consent.

Healthy Individuals

The control group consisted of 15 age and sex matched healthy
volunteers who had no personal history of thrombotic or haemorrhagic
episodes and did not suffer from any other evident disease. Controls had
normal prothrombin time and activated partial thromboplastin time.
The healthy volunteers were not taking any medication for at least
1 month before blood sampling. The values obtained in the control
group, were used to establish reference range for the assays.

Blood Samples

Blood samples were obtained by atraumatic puncture of the
antecubital vein at the following time-points:

The day before surgery (DO0); 7-hours after the end of the surgery and
1 hour before the administration of the first dose of enoxaparin (D1); at
the 8th postoperative day (D8) (one hour before the next injection of
enoxaparin); two days after the cessation of thromboprophylaxis: D32
for patients undergoing THR and D17 for patients undergoing TKR.

Platelet-poor-plasma (PPP) was obtained after double centrifugation
of citrated whole blood for 20 minutes at 2000g. Samples were aliquoted
and frozen at -80 °C until assayed. All measurements were done in
thawed plasma samples.

Thrombin Generation (TG) Assay

Thrombin generation in plasma was assessed using the Calibrated
Automated Thrombogram assay (CAT®, Diagnostica Stago, France)
according to manufacturers’ instructions and according to the assay
described by Hemker et al. [36], Briefly, 80 ul of PPP were added to 20 pl
of PPP-reagent 5 pM® (Thrombinoscope b.v., Maastricht, Netherlands),
a mixture of tissue factor (5pM final plasma concentration) and
phospholipids (41M final concentration in plasma). Each patient’s plasma
was studied in duplicate. In a third well, PPP reagent 5pM® was replaced
with the same volume of Thrombin Calibrator® (Thrombinoscope bv,
Maastricht, Netherlands) to correct thrombin generation curves for
substrate consumption and the inner filter fluorescence effects. Thrombin
generation was triggered with a 20l solution containing CaCl, (16.7 mM
final concentration) and the fluorogenic substrate Z-Gly-Gly-Arg-AMC
(417pM final concentration). Fluorensence was measured using a
Fluoroscan Ascent® fluorometer (ThermoLabsystems, Helsinki, Finland).
Acquisition of thrombin generation parameters was done using
the appropriate software (Calibrated Automated Thrombogram bv,
Maastricht, The Netherlands).

Thrombogram parameters analysed were: the lag-time which
describes the initiation phase of thrombin generation, the Peak
concentration of generated thrombin and the time necessary to Peak
(tt-Peak), the endogenous thrombin potential (ETP) that reflects the
total amount of thrombin in it’s active form in plasma, and the mean
rate index (MRI) which reflects the velocity of the propagation phase
of thrombin generation. The MRI is calculated by the formula MRI =
Peak/(ttPeak-lag-time) [7].
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Table 1

Thrombin generation in patients scheduled to undergo THR or TKR before surgery was not significantly different as compared to that in the control group. Seven hours post-op (D1)
thrombin generation was not significantly different in THR patients as compared to DO and control, but increased in TKR patients.

TG parameters control group THR patients TKR patients

DO D1 DO D1
lag-time (min) 2.5240.56 28407 29417 33+04 29+405"
tt-Peak (min) 5294098 58+1.0 55+24 64+09 55+08"
Peak (nM) 288 4-48 255.3 £+ 56.4 22414819 266.7 £ 775 270.7 £ 59.5
ETP (nM x min) 1498 + 225 1313 4+ 306 1135 + 381 1492 + 413 1442 + 320
MRI (nM/min) 109 +33 889+ 317 97.9 £+ 50.7 94.2 +41.7 1117 +£387 "

* p<0.05; comparison of column with DO of the same group of patients.
Venous Colour Duplex Imaging

Constant surgical technique and similar levels of trauma were
maintained for all patients included in the study. All patients were
assessed with a colour-duplex ultrasound to exclude DVT (colour-duplex
ultrasound examination on D8 in all patients included in the study, on
D17 for those who underwent TKR, and on D32 for those who
underwent THR) performed by the same ultrasonographer.

Statistics

Paired-T Test was performed in order to compare median values
of all parameters in each time point. P-values less than 0.05 were
considered statistically significant.

Results

None of the patients presented any clinical or imaging signs of VTE
either prior to surgery, or during the entire post-op study period
(until D17 for the TKR group and D32 for the THR group).

Demographics of the Studied Population

The control group consisted of 10 males and 5 females with a mean
age not significantly different as compared to the group of patients
(55 + 10 years and 63.2 £ 7.4 years, respectively; p = 0.08).

THR group. 80% of the patients were women (12/15) with a mean age of
63.3 + 10.4 years and a mean body mass index of 27.4 4 3.9. Regional
spinal anaesthesia was used in all patients, with a mean operating
time of 113 4 29 minutes and an average need for 1.7 £ 0.5 units of
blood transfusions.

TKR group. 75% of the patients were women (12/16) with a mean age of
72.9 4+ 6.4 years and a mean body mass index of 28.9 + 4.2. Regional
spinal anaesthesia was used in all but one patients (95%) with a mean
operating time of 47 4+ 4 minutes and an average need for 0.4 + 0.5
units of blood transfusions.

Impact of Major Orthopaedic Surgery on Thrombin Generation

At DO thrombin generation was within the normal range in both
groups of patients and was not significantly different as compared to
the control group (Table 1). Seven hours after the end of the surgery
(D1), in the THR group thrombin generation was not significantly
modified as compared to DO (Table 1).

In contrast, in patients who underwent TKR at D1 thrombin
generation was significantly modified as compared to DO. In this
group, at D1 as compared to DO a significant decrease of the lag-time
(from 3.3 £ 0.4 to 2.9 £ 0.5 min; p = 0.02) and tt-Peak (6.4 4 0.9 to
5.5 £+ 0.8 min; p = 0.003) and a significant increase of the MRI (from
94.2 +41.7 to 111.7 & 38.7 nM/min; p = 0.01) were observed (Table 1).

Impact of Thromboprophylaxis with Enoxaparin on Thrombin Generation
in the Postoperative Period

A prolongation in the chronometric parameters of the thrombogram
(lag-time and tt-Peak) was observed after LMWH administration.

In the THR group administration of enoxaparin prolonged the lag-
time during the post-operative period (from DO: 2.8 £ 0.7 and D1:
29+ 1.7 to D8: 4.8 + 2.7 min; p = 0.01 and 0.01, respectively), as well
as tt-Peak (from DO: 5.8 + 1.0 and D1: 5.5 4+ 2.4 to D8: 7.8 + 3.4 min;
p=0.04 and 0.03, respectively). The other parameters of thrombogram
did not significantly change during the study period (Table 2).

In the TKR group, the postoperative increase of thrombin generation
observed 7-hours after the end of the operation was reversed after
administration of enoxaparin as seen on D8 by the increase in lag-
time (from D1: 2.9 £ 0.5 to D8: 4.4 4 1.5 min; p = 0.003) and tt-Peak
(from D1: 5.5 + 0.8 to D8: 7.2 4+ 2.4 min; p = 0.02), whereas the rest
of the parameters were not significantly modified (Table 3).

Comparison of thrombin generation between the two groups did not
reveal any significant differences in the inhibitory effect of enoxaparin.

Evaluation of Rebound Activation of Coagulation After Interruption of
Prophylaxis

In THR group, thrombin generation was not significantly influenced
by enoxaparin’s withdrawal (Table 4). Two days after interruption of
enoxaparin a significant decrease of the lag-time and tt-Peak, was
observed but the others parameters of thrombogram did not significantly
modify (Table 4).

A significant increase of thrombin generation was observed in
the TKR group after interruption of enoxaparin treatment. After the
discontinuation of enoxaparin ETP, Peak, and MRI, were increased
significantly in comparison to pre-operative and immediately post-
operative status (p<0.05 for DO & D1 vs. D17) (Table 5). Additionally,
two days after cessation of enoxaparin (D17) a significant decrease in
lag-time was observed (from D8: 4.4 4+ 1.5 to D17: 3.3 + 0.6 min; p =
0.053) and also a significant decrease in tt-Peak (from D8: 7.2 + 2.4 to
D17: 5.5+ 0.7 min; p = 0.08) (Table 5).

Two days after cessation of thromboprophylaxis the phenomenon of
rebound activation of coagulation depicted as increased thrombin

Table 2

Comparison of the THR group (DO vs D8 and D1vs D8).
TG parameters DO D1 D8 P DO vs D8 PD1vs D8
lag-time (min) 28+07 29+17 48 +2.7 0.01 0.01
Peak (nm) 255.3 4+ 56.4 224.1 £819 2404 + 126.2 0.54 0.81
tt-Peak (min) 58+1.0 55424 78+34 0.04 0.03
ETP (nM X min) 1313 4+ 306 1135 + 381 1240 + 473 0.64 0.36
MRI (nM/min) 889+ 31.7 97.9 £ 50.7 96.2 + 794 0.85 0.81
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Table 3

Comparison of the TKR group (DO vs D8 and D1 vs D8).
TG parameters DO D1 D8 P DO vs D8 P D1vsD8
lag-time (min) 33404 29405 44415 0.03 0.003
Peak (nm) 266.7 £ 77.5 270.7 £ 59.5 290.1 + 121.6 0.32 0.41
tt-Peak (min) 6.4+ 09 55+08 72424 0.29 0.02
ETP (nM x min) 1492 + 413 1442 + 320 1479 + 568 0.82 0.67
MRI (nM/min) 942 4+ 41.7 111.7 £ 38.7 119.7 £ 744 0.15 0.57

generation was significantly more intense in TKR group as compared to
THR group (Tables 4 and 5).

Variability of the Response to Enoxaparin Prophylaxis

Thrombin generation assessment revealed a significant variability of
the response to enoxaparin among patients of each studied group while
receiving the same dose of anticoagulant agent under the very same
circumstances.

In the THR group 7 patients (47%) increased MRI on D8 (compared to
D1), and two of them (29%) further increased this parameter on D32
(Fig. 1):.Ten patients (67%) increased ETP on D8 (compared to D1)
and 4 of them (40%) further increased this parameter on D32. Two
patients (13%) decreased lag-time and tt-Peak on D8 (compared to D1).

In the TKR group12 patients (75%) increased MRI on D8 (compared to
D1) and four of them (33%) further increased this parameter on D17
(Fig. 2). Twelve patients (75%) presented increased values of ETP on
D8 (compared to D1), and eight of them (67%) further increased this
parameter on D17. One patient (6%) presented decreased lag-time and
tt-Peak on D8 (compared to D1). Two patients (13%) presented
decreased tt-Peak values on D8 (compared to D1).

Discussion

In the present study we analysed the modifications of thrombin
generation process induced by THR and TKR and by postoperative
thromboprophylaxis with the recommended dose of enoxaparin. In
addition we evaluated thrombin generation 48-hours after cessation
of thromboprophylaxis in patients undergoing total hip or knee
replacement.

Seven hours after TKR and prior to the administration of
thromboprophylaxis with enoxaparin hypercoagulability was docu-
mented by a significant decrease in lag-time and tt-Peak and by a
significant increase in the MRI. This was not the case in the THR patients,
suggesting that knee arthroplasty has a stronger pro-thrombotic effect
than hip surgery. This is in accordance with the clinical data showing
that TKR is associated with a higher incidence of VTE as compared to
THR. Since the first dose of thromboprophylaxis in most institutions is
administered after 8-12 hours post-operatively this leaves a time
window in which the patient has marked hypercoagulability. This
biological evidence might justify earlier postoperative administration
of thromboprophylaxis, as is the case with fondaparinux, rivaroxaban
and dabigatran [37,38]. Enoxaparin has an efficient anticoagulant effect
as this appears on D8. In our study the antithrombotic effect of
enoxaparin treatment was evaluated at distance of 23 hours after the
last subcutaneous injection. This design offers evidence supporting
that the antithrombotic affect of enoxaparin administrated at the dose

of 4000 anti-Xa IU once daily persist during the 24 hour therapeutic
cycle. In both studied groups of patients the administration of enoxaparin
efficiently inhibited thrombin generation. It should be noted that
statistical significance of thrombogram parameters was not observed
between TKR and THR when they were compared on D8.

Enoxaparin administration had a different impact on each parameter
of thrombogram. Enoxaparin had a significantly more pronounced effect
on MRI and ETP. Kinetic parameters of thrombin generation (such as
MRI) were found to be more sensitive to detect the antithrombotic effect
of enoxaparin. Lag-time significantly increased in both groups of
patients on the 8th post-operative day showing that thromboprophylais
with enoxaparin requires several days during the post-operative period
in order to establish significant inhibition of thrombin generation.

In TKR patients the interruption of thromboprophylaxis with
enoxaparin (after 15 days of treatment) resulted in rebound ac-
tivation of coagulation documented by a significantly increased
thrombin generation at the 17th post-operatetive day as compared
to thrombin generation either before the operation (DO) or at the
first postoperative day (D1) was not observed. In THR patients, no
rebound hypercoagulability was observed after cessation of enoxaparin
thromboprophylaxis which was given for 30 days. This difference could
be related with the higher thrombogenenic potential of TKR surgery as
compared to THR surgery. We assume that a surgical procedure that
induces high degree of hypercoagulability, such as TKR surgery [15],
requires longer administration of thromboprophylaxis in order to
mire efficiently and permanently downregulate thrombin generation.
This concept is supported by clinical data that led to the extension of
prophylaxis in TKR adopted by the 9th ACCP [20]. Whereas in patients
undergoing TKR the prolonged administration of thromboprophylaxis
with LMWHS results in persistent normalisation of thrombin generation
after treatment interruption, as it happens in patients undergoing THR,
needs to be investigated in future studies.

Clinical guidelines recommend VTE prophylaxis with LMWH for
a minimum of 10-14 days following THR and TKR (Grade 1B
recommendation), or extended thromboprophylaxis up to 35 days in
the outpatient period (Grade 2B recommendation) [2,20-33]. Extended
thromboprophylaxis with LMWH for 35 days following hip arthroplasty
has resulted in clinical significant reductions in the incidence of
venographically confirmed VTE [1,2]. Insufficient clinical data regarding
the optimal duration of thromboprophylaxis with LMWH in TKR
patients leads to support empirically extended prophylaxis similar to
THR patients [2,20-33]. There is no clear consensus on the duration of
DVT prophylaxis especially regarding TKR patients [21]. The assessment
of the global antithrombotic activity of LMWHS using thrombin
generation assay during the post-operative period for these patients,
may give some answers to which is the optimal use of anticoagulants

Table 4

Comparison of the THR group on DO vs D32, D1 vs D32 and D8 vs D32.
TG parameters DO D1 D8 D32 P DO vs D32 P D1vsD32 P D8 vs D32
lag-time (min) 2.08 +£0.7 29+17 48 +2.7 26+ 05 0.46 0.55 0.03
Peak (nm) 255.3 4+ 56.4 2241 +£819 2404 + 126.2 2903 £ 785 0.28 0.08 0.96
tt-Peak (min) 58+1.0 55424 78+34 52409 0.19 0.7 0.03
ETP (nM X min) 1313 4 306 11354381 1240 4 473 1397 4 364 0.58 0.13 0.78
MRI (nM/min) 889 +31.7 97.9 £ 50.7 96.2 + 794 116.3 +-49.6 0.19 0.42 0.86
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Table 5

Comparison of the TKR group on DO vs D17, D1 vs D17 and D8 vs D17.
TG parameters DO D1 D8 D17 PDOvs D17 PD1vsD17 PD8vs D17
lag-time (min) 33404 29405 44415 33406 0.94 0.0004 0.05
Peak (nm) 266.7 + 77.5 270.7 +£59.5 290.1 + 1216 339.0 +45.1 0.003 0.0001 0.13
tt-Peak (min) 64409 55+08 72+24 55407 0.09 0.01 0.08
ETP (nM x min) 1492 + 413 1442 + 320 1479 + 568 1677 4+ 306 0.03 0.002 0.17
MRI (nM/min) 94.2 +41.7 111.7 £ 38.7 119.7 £ 744 140.5 & 26.7 0.001 0.001 032

after orthopaedic surgery [39]. Until now, the clinical relevance of
thrombin generation assessment for the evaluation of LMWH'’s
antithrombotic action has not been systematically evaluated. Altman
et al. studied the antithrombotic effect of LMWH (enoxaparin) using
thrombin generation assay in 20 healthy volunteers for a 7-day period
with a 7 day wash-out period [40]. They concluded that the mean
concentration of anti-Xa activity (Ul/ml) increased on days 3 and 7,
lag-time and tt-Peak were significantly prolonged and the ETP at 3
and 7 days after treatment was significantly reduced when compared
with baseline values [40]. Green et al. studied the impact of hip and
knee replacement surgery as well as the anticoagulant effects of
dalteparin and rivaroxaban on thrombin generation, 24-hours after
surgery [41]. They concluded that in patients undergoing THR or TKR,
thrombin generation increases during the procedure and treatment
with rivaroxaban and dalteparin decreases thrombin generation within
24-hours after surgery [41]. It is clear that further studies are needed to
evaluate the clinical significance of these parameters.

The data presented herein show that the poor inhibition of thrombin
generation by thromboprophylaxis with a daily dose of 4000 anti-Xa IU
of to enoxaparin is a frequent phenomenon in patients undergoing
MOS. The observed inter-individual variability of the inhibition of
thrombin generation in both groups of patients which received the
same dose of enoxaparin, without dose adjustment and biological
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monitoring, challenges the use of standard doses and rises the
question if this variability establishes the concept of biological
resistance or hypersensitivity to the treatment. Although no thrombotic
or hemorrhagic events occurred during the observation period the
small number of patients, do not allow for a conclusion on the clinical
relevance of this finding. The clinical relevance of the biological
resistance to the treatment with LMWH and its potential correlation
with the failure of this treatment needs to be prospectively investigated.
Resistance to treatment with LMWHSs has also been reported in several
recent studies. Al Dieri et al in a study performed in healthy volunteers
receiving subcutaneously a single dose of LMWH reported that in about
20% of the samples, collected within 24 hours after the injection, the
inhibition of thrombin generation could not be predicted by the
concentration of the anti-Xa activity in plasma, or by the variations of
the body weight [42]. Papageorgiou et al, using thrombin generation
assay, have recently demonstrated the presence of resistance to
thromboprophylaxis with enoxaparin administered postoperatively is
patients undergoing lobectomy for lung adenocarcinoma [43] Our
study in accordence to the previous onces raises the question whether
a unique daily dose of 40 mg enoxaparin fits all patients undergoing
total knee or hip replacement.

Indeed the vast majority of patients undergoing MOS receive
thromboprophylaxis with fixed dose of LMWH. Despite this there is
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Fig. 1. Individual variability (per patient) of the response to LMWH in the THR group using thrombin generation assay for the 32 day study period. Increased values on ETP and MRI on day 8
(increase of MRI in 7 patients and of ETP in 10 patients) indicates a biological resistance to LMWHs. Further increase of these values on day 32 (increase of ETP in 4 patients and of MRI in 2
patients) indicate a rebound activation phenomena after LMWH withdrawal.
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Fig. 2. Individual variability (per patient) of the response to LMWH in the TKR group using thrombin generation assay for the 17 day study period. Increased values on ETP and MRI on day 8
(as observed in 12 patients) indicate a biological resistance to LMWHs. Further increase of these values on day 17 (increase of ETP in 8 patients and of MRI in 4 patients) indicates a rebound

activation phenomena after LMWH withdrawal.

still a considerable burden of residual VTE. Thus, the findings of the
present study raise the question about the need for optimisation of
the dose of thromboprophylaxis with LMWH. The resistance to LMWH
thromboprophylaxis is more important in the TKR patients. Among
thrombogram parameters MRI and ETP seems to be more sensitive for
the detection of the antithrombotic activity of LMWH’s. in fact these
parameters are more sensitive to reveal the variability of the response
to the anticoagulant agent. Global coagulation assay possibly could
play a role in optimizing the antithrombotic strategy by identifying
the most appropriate prophylactic dose of enoxaparin. This concept
has to be tested in prospective trials.

In conclusion, thromboprophylaxis with enoxaparin attenuates
thrombin generation. Among thrombogram parameters MRI and ETP
seems to be of major importance for the detection of the anti-
thrombotic effect of enoxaparin. In addition these parameters reveal a
significant variability of the response to the treatment. The clinical
relevance of this finding merits to be evaluated in a prospective study.

The administration of enoxaparin for 30 days post-operatively
seems to offer adequate thromboprophylaxis for THR patients.
In contrast administration of thromboprophylaxis for 15 days in
patients undergoing TKR seems to offer inadequate downregulation of
plasma hypercoagulability, since after cessation of thromboprophylaxis
thrombin generation is significantly enhanced.

Resistance to LMWH in addition to rebound enhancement of
thrombin generation after enoxaparin withdrawal might explain the
considerable burden of VTE in this type of patients on orthopaedic
surgery during the extended post-op period.
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