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1. bBvod do probl emati ky

Kardiologie a kar di ovaskul 8r n?2 me didald md
vpr Tbpbosl edvoauh des gt hodzwjtvob | ast i z 8kl a
vizkumu klinick® pyakRi®m t ecvhinvooljoigi £ &
zdokonalily jak diagnostrek®Pnaaxi vVn?2|
zpTsbob®yibschemi ck® chorBYylyy so djovegsoeny no
“ulnin@®r ot i st ®gRY v ®I T rozvao,j umognil o i
patofyziol ogkar ccied wa sSandey;roo h &h 2 . D2 ky

obj eysihenvd n e g n 2 sclilopnlbolBlivnit nejeno bt 2 g e nemocnl
al e P8R ®ni v N jejick dlowhadobbup r o g n[5,8,18]. K

nevl znBmgam z §s apdonkrno k Tm nepochybnh pat
pat ofyziol ogi.eN8astl @bnck®dplékacediyagnost i ¢kl
nebo| ®| e b mbtedh] ipreventopmpat dnme2r2Rusjs| edky

kompl i kac?2 aat esrnoasgk?l esre- ziyi m pSedch&§gzet

Pokroky vdi agnost iDca, prevéen®lkbar di ovaskul §r

onemocniDn? p Si n edselnyo g rpaofziictki & n 2a epi de
visl ediWyBA YWokl esl| a kardi ovaskul 8r n?2
sedmdes8tTl ch | et o] 32ir9f<a,rktrlw@ka|tdlaolti®trrar38'na
50 %. StejnhNDkoknkal eel m zpogdhDn2m poz

z8padn? Evr oiptye lan ®,e ¢peo tadngi n d_.re2s k8T jriemkud
Ve srovn®hk®am s 1986 i dorpgdeo 1998 kpoklesu
kardi ovaskul 8rgarro 28% Po &l esy mor t abyli t vy u
Zzaznamen8nl9%lgavw ocecé&998 {16]s § hl 27 %

Navzdory tDmto YspBRDchTm zTst8vaj?2 k
st 8l e hl avn? pS2|linou Yomsrtta®t ntejhe nv ys p
zem2ch PBDNVNOt hesk®Dthiosti ckiPhok @Smae@pub/l ice
VI oc e 1998 kardi ovaskul 8r n?2 o, e c nNn 2
v roce 2006 byld&Zamr t n oksatr dniao v ac rk esrh 8 a5h,B%[26].
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2 . At eroskl er - za

21.Patofyziol ogi e ateroskler - -zy

l nti m8I| n?2 povr ch strukzt aeynwk ® ®v r sjt ev
endoteli 8l n2ch bunnDKk, kter®chbeanBv a®y 1
st NDny. Bezpel nD oddDI uj ? vyggi vDoavl agn2o u
vrstvou je medi a, jket e s opeamdk z hl adk®ho S
kontraktiln2ch a el astickTl cankolager8&ik e n,
Muskul §rn2 pSgsagmpPpdi eep mPola kmelnighhw a g
po arterioly Pom8h& | i vRovat pav Nit @ lo v Betrdvne
zmengov §nkdbsti | umkn c®vunmo g Ram®nu C ®v n 2

rezistence. Vel k® tepny se vyznal uj? v
kter § ppor nfogcn22 k o v ® h o e freTksttuu otdsallkS8uw ay 2
k omp e ntlakuvjdd ast olii ck® f §z

Z8 k!l aployc o p e n 2 p atemfleeze 03 ® go 2 rad | 2 o]
Von Rokitanskehoa Virchowa[17,18]. Von Rokitansky poc
rol i | aipri kduTkravj 2a&® hl avndther 6 aklter uzy.
tomu Virchow c¢c h 8§ pza8n PDa k o hg $2vinizn u tvorby at
hyperpl azi ? i nti my.

Podr obnpatp@g2i ol o gvilczkklupnr o k,§8 z ag e proce
ateroskler - zy ] e vsTorua zansh ®s Idoodilt Njj & 2 a't
povagov§8na zZ a pri m8rnhih z&§nNDtlivl pr o«
pogkozen? etimyl @t emdotelovoui dysfunkci pod2 1 em | al
genet ifcakkitcohrzTe,v nt2ahko pl}.ost Se d 2

At er os kyce®v re2a ns& ninnoh o charakteristic

chronick®hov| eé€nDzmanpn$® mno st i makr of 8§
l 'y mf o[d,2,4].T
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Endot el ov 8§ dysfunkce vzni kS8 pod v |
pTsoben2zm oXxi dalan 2thaok ®&lisemr ecsu kul uj 2 c 2
progenitor ovCihcetmi B ha@ddymmi c d® § § d 2 ¢ 2 f ak:
stoj2 na pol 8tku phogpgkseil edhomndkbiolh@ z3$
K iniciacipr i miopmceesiat er os k|l er - zzy8 n NS@akget®I n 2 m
produkytokponugen? m rlyara ® met abol i zmu [
doch8adhzi k| euk pegchip Tomidko8§ nc2®v n2 st NDny.

At eroskl er otaitcekrlTo mpriRyzeesasy v (pogc2e IgTi v ot
sr Tznm2ur ou progeedek&d8&ch gkavbhi4d VI I ov
prvn? f §z2 adtoecrho8szk?| e k maayd It end ipovrchu
aktivovan® RwnRloyGilrik8ulnw®j 2 c 2 monocyty |
povrchu aktivovanbohDikenhdoakt? §lsnz2extpr i
vazebn?2mi mo | e kluvascular cell ¥dhésMmolekulel),

ICAM-1 (intercellular adhesion molekulel) spod?2 1| em Yal 1 n
chemoatr akitlacnyttTo KM-@&Pinterferoninducible proteim -

10, E-selectiru aP-selectiru ( o lzek§ . Mo.noc y t prostupuj e
arter is8 IDmBodle klasifikace aterogemze American Heart
Association( obr § 2)gslbuat er omat -zm2dNDIRerehaga tvy
V [1,11,12].
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hoNY 8&1wm Y { GKIYIKGIAOI0R G21AYAY

Endotelialni bunka

-» VCAM-1

‘ R

N
All | NFKB -» MCP-1

e Activation Monocyte Recruitment

~>IL-6 —>CRP

Hladka svalova bunka

lyaAaz2G6Syairy LL o LLO 2F12 YSRAL G2NJ

Gl a212yYa0NA1T 02N {GAYdzE I ON NISOSLIi 2 NA  LIN

Odil21NYy&asz alt 6Yyzy20eid OKSY2FGNX-gdtF yiao
i

(interleukinG) I G NY | { dzii y N I (CRB INISA 2| dz A DR IN2 G SN2
amyloid, fibrinogen) VCAMI (vascular cell adhesion molekulg.
Upraveno podle [11].
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hoNY 8&1H Y { O/IYI2INWSBIlYN ReéeylI YAle depgzes

Vyvoj aterosklerozy

Inicialni léze

Klinicky néma

Tukové prouzky

Intermediarni léze
preaterom

v
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ateroskleroza
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Endotelialni dysfunkce

Fibroaterom
s lipidovym
jadrem
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ateromu

LcV.typk GSNR&1ESNRGAOTSK2 LI2adAOSYN GSLye
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L®ze t¥pemilicky detekovatel n®tismRov 8§
mi ni m8I| P2 un Bhlankyc( o br § z 3K a e xzctel nuogrtilenk y
intimou. Mo hou pISRt g mmwd®Nt Souabsagenwimau mdé

Jsou ch8pany jako prekurzory dal g? ate

R A T A ] s o o
{YNYS] StS1TONRY 266 2 &Iy alENR T ¥eTR IS lvziiku
LISy 2@3S o6dzzlé& @ AYyGAYS LINREMANGVENKNXK 2| 258
1G0SNENIES yt aarftyzdz aYNINO® jakb EB BN 681 S L
.dzz 1@ KflR1IBKaAWWYS t @S @e yYpiazena godled4li Ny S ©
61T OSHOSY N yHARN
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L®ze tydwtlalk:®v® prougky makroskopi cl
na i nti mRSR;t o mAdwmfocyt], rezi den| n2ch a makr

pNRnovlchomaamkzovanlich ve vrstvEgch.
Lipidy j sou | okaBimBy nmkr ohpNaoki ah
buRk&ebhuRkBEtaAdk®hopobrv@tdh

L®ze t yPreatedorm ibr§ z elk.) 5e p Se ¢ h ofd & mari
| ®z e mi [ a ateromy |V a pvRn oOwlscahh ulj ®n I
Zvi genl obsah tukovTl c hb ukRakpBRnhedkk @ heo psavtar
Vyskytuje seexminnageilwik&rlinx otvak JOod h
prekurzorovlIch | ®z 2 s e | Ffo3fobkvbpigdr

sfingomyelinu,t r i acy |l gal yvcoelrno&hJTo chol ester ol u.
el astinu. \Y, extr ace haopaBz ni e np®& omnogs

proteoglykanu a glykosoaminoglykanu.
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hoNX T Y S6DGSNRalftSNRBGAOTY ST S GeLl

{YNYS1T StS1UNRYy20S YAINRAI2LIAS I dSNR
ZLINREAYHE YN wL! (|-2INMBKERMNMINCEK2)Y¥dz@PZ 108
LJnJA f SGSO1S yYySK2RS® al {NRFI3I& o681 0 dz] :
' YSySye @ LISy20S odzzlé& o CYEN NI B BI dztizB Ny
prostoru matrix.

{ L2 RYONWI DEBP i NBAYVI2NRIF 2 G 23INF FAS RSGFAT dz 1
RA&aGH E YN de]dzﬁ’;dzjﬁbé-ﬁNJﬁNJﬁKSNJ&lyéIﬂ}S(ﬁr{I-f as8o
al ITNR Tt J3e I1LISFEOGelodpzdyze] @ Kf I RY S22 &gk b
GARAGSEYS fALMAR20S 1l LNeéed hoaltkK SEGNX O
612ft3Sy=x StradAays 0 FSNREHYINZ  YLINROUNG 2y=Bf
I @S G 390N Upraveno podld14].

12
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hoNY B&1p Y ! GSNPEIISt SINAL LQILY

Y NY 6§ 1 & NmikrdsBdpie V detailu jsou patrnyS E G NI OSf dzf + Ny N
S itypu Ill 2 RS 6 NJrafmpis ihterventricularis anterior u 26 A f S SK 2
0SS 1T S8SYngfSqS01 19Ny SK2RSd [ ALIAR2OS 2t RN
& 60ALI &0 D

1240t 20S 0dzz|BA @AE dAURIEVNIG DAUIE N 2 ¢ 2

s, z ~ A
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L®z e tIW pAterom ( obr 8lz.eg&kHo mogenn? cel ul
struktura, vIilriapzind® .deVpad Biktkyat kollISagenu |
Postupnbi dzoverh88spnddvnkke hu I nt i my dsswydlekt

Cirkuluwuj?2c? l i pi dy a |l i poproteiny s eh
ateroskler - -zy

Vzni kaj 2 c? | ok § $ bIFLcjenoaddsbt yrt aeRamacgtyn
pSespecifick® LDL umo§Bprpanyi, kDEkit?2&g t®i ¢
buniD|] membr S§Snou. Scav éongsetrrowkit ur e Be ppod

glykoproteinu LDL receptorut ak ® sehr @d®ouwmo§ v § nv2 L |
pol estcavangereckohtgrak memgaul ov 8n zvi1 g
koncentrace cholesterolu v ni t S nbeupRokdyl,®h § -reguhaci. d o wr
Akumul ac? LDL cholestev®tgendoch&8RkYy
mezi buniPlrm@®@ht or u. PostubupbBkadb®boi segan
k't epr®o dukatgodglykanya kol agen,struktpre atBramue

Makr of ddy oa ® tulRpkiynkem met a hterpmowvou e i n § :

matrix ( o br § 2)§%2,11,12,13,14].

L®ztepu Va: Tr ombat er om. TutkwofSPr snto v & k U

j 8dr o s t enlkeopui |fkiobur..- zDno2mi nant n?2 aZ-ast ou

|l ymf oseggnZlymati ckou aktivitou kol agen: z

k post uezpa®umatrix.Vz ninkeS8st abi | n?2 ater om, k
dos8hne ruptarg vV u br | z2rmp2 | ky. Obnagens ma t
masi vn?2 I ntmasvad&juld & otdrrofnebd KYou, 1

L®ze tyAtuerVvdomy, kter® maj2sngepadhidDtu

meng2m obsamakr b d¥kgg? obsah extracel
matrix.Je pppisov 8 mang?é avdDpodwmtnwrs W1,203,48t u

14
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hoNY 8&1c Y | GSNPXEYISEISINALG A O

el LOE
3% 2IN yymmn
Gdz 0dzy S|

y @
f Yy N LWprpverdoy 2 dz a
podle[14].
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hoNY B&1 1 Y | A& {52 3IACANEAYRIZ GBé Y 21 RNS Y X
aGFLoAft YN FGSNRY

y—

~——

A

[ AR&1 & KA

a 3 ¢ (0 NIGESYNPRYE | £ & NI
2t RNSY:Z 2RRSft Sye d
I\

z I NISNARS GSy
cap fibroateroma).
VLINR G A f SKElgi

S RS KiI2Zdz 2SS KAadGgz2t23A071 8@
OSOPYyN aiSyeo

LIN» @Sy 2 LI2RfS wmngé o
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hoNYB®&1y Y { OK/IYVI2INWBIYN Ged22S ySail orty

Stabilni ateroskleroticky plat
s lipidovym jadrem |V — Va

2 *)

Tromboza Tromboza pri rupture
na povrchu platu platu zasahujici do
lipidového jadra

{ OKSYIGAO1S 1T 20N¥ 1T N2 RD 2 dzINGAINDIE G B NI Y
OGNRBYO2GAOL I (SNBLY 8¢ KCBAdtelt # HISIYINT N R2 OKt |
K1 GAGF ONa ki WK OB § NzY A y I ¢ ymNJdnKr\sszLann\BLm RS

VI GNONR]] NGBt OSY N f ALAR2 BRSKDNIE BNILIE F @Sy
TAO0NRI GPON&kKvadifdkacéAmerican Heart Associationtyp IV | (ya

Upravenopodle [10].

R
Y
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ho NI 691 ¢ Y bISEYILIOMU YN yIEA & {2BINSIHA O &
ateromu sLINR2 { Nt OSy éyY f A LIARS KRB Yo 3atheRdXIS ¥
I NXI SNRA S o

A

F'GSNRALESNRIOXYAR2YLIBROY 280z  NXMzLIG dzNR dz ¥ .
2 RRSf dz2 NON f ALAR2@S FGSNRY20S 2t RNR |
intNJ- £ dzY Ayt £ y N | NIGTISHS NI Ty ZNdz20NENY 6 ®prdvgrm T dz | N
podle[10].
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hoNXY T $0Y 6hrJiA Ot 1 2KSNSyidGyN (2Y23INXY FAS

'Y hLWGAOltY (1 2KSNSY
Vi 2 NR YL NY N cllBlrIgs o,
ge L)t | SySK2 f ALIAR

podle[11].

B: Patologicke: Yy I G2 YA O é

B
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22.Patofyziologie i sch®mie

| sc h®mi e myokar du j e stav, dokdd8yv kw zin iak
odstraRmwevt&m2 |l i t T | §tkov® vIimhDny. Pr T
myokar du ] sou zmDny mechanick® a el
i schemick8g8 bomBée .rkeliviea Iz ® ripiioéd rd2e | ¢40 dob D
minut)d o ¢c h 8nze2vrkat n®mu pogkozen2 bunDiDk.

PS5vod kysl2ku do srdeln2 tk8&8nhD zajig:
udr guj e pr Tt ok kr ve,jlkoraoonr8r8nl 2nmi dtieapsntac

c

spot SeEpesue¢tkwRcedTsVY edku perfueezienhor geno
S
0

Pr Tt ok krve vidDnlitTmi t epnami j e rozd
PSiblignhD 75% krve prota@k ® | my o kBddrhceenm s
toti g dwzeshupwthakuksr del n2 mr esdriad tperfabeodc 2

subendokardu lk pi kar du. Sou| apsonkld e g o c hk8ozr2o n & |
pr Tt oku. Systolick 8 kontrakce tak® sn
c®v (arterwvehyul kapi 8y guj emygkaddu{74]. odt o k
Na rozd?z2]| od viDmgokgr @du gé&xfr alklidu kys|l
t ®mNS maxi m&§l n2 a dosahuje 75%. KIido
j e pSiblignn 30 m | z a mi nut u, cog p
kyss 2 kov® spotSeby organi s mu. PSi pr 8§c
zvigittyagSn §sowmtDgi na kysl2kov® spot Se
energie pro kontrakci. Nej dTl egithDjg2n
vmyokardu jsou skemoBec¢k &kevpeenmcee fav eo k a m¢
kontraktil n? stav myokar du. HI avn? f a
aktivn? tonus koron8rn2ch arteri ol (o
kysl 2 ku), dgl e | ok 81 n?2 koncentrace
sympatoadr ener gn? a @rt vivo t an 8 rZnnmlcnha mti e pon
prTtok vBRDnlitTmi t epnami pSizpTsobuj e
met abol i ck8 aktiviptok| mpeyak &ondwng8ehwé hlo ¢
umogn2 zvligen? wtrmMtolkbByBaghe kyasl 2ku a
myokar du. Vae ldki & | repi kt epny s e n a reg

20
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nor m8l n2ch podm2nek prakticky ne¥l astr

3

st8§vaj? ag pSi z %49 en? tepny nad 75%
pl 8§t em)steZznn zmAdgen?2 Kkl as Sti| amlediospaTeodk
metabol ¢ kT ¢ h n8rokTJTuvdbohRBgz2 adenosi nu

vasodil atal n2ch pTsobkT, zej m®na oxi d
endotelem pr oduk orvealnd x a |l n 2 faktor ( EDRF) .

koronSntmen- - zy t ak ® k lpes 8§ urekes¥a oTa §je n 2

definoviBma pomidr pr Tt oku p o maxi m8/| i
vazodilatacike k | i d ov ® mu pr Tt oku pSed vazodi l
existuj?2 spojky mezi jednotlivimi tep
newl astn?2. PoekbdbHuzioch&phy  k NDvcyhvt?20] eg |F 0 j S
kol at er 81 vy. Rozhoduj2c?m faktorem pro
me z i zdravou tepnou ae¥perkieme retau sd & nk aQ

vyt voS$S?2 -4b nNthigasn7g2r7]

2. 2. 2. Met abolick® a funk]| n?2 n8sl et
Aprecondi bmo81egh, a hibernovanl myokar
Vzhledem kt o mu , g e dods8vka kysl 2ku do my
koron&8&rn2m prTtoku, n § hpe®uze p( hearpuSe eknl 2a d
trombotickou okl uz?2) p&ede ugweal2mi a erryo
met abol i smu, deplueca kKzZreiaku nandaosrf gl n?

Ng§sl ednD doom&addNDnk myaokktaSrtduu , v pokl esu

ATP a akumul acipokatdhbmoPicegT.i sEh®mMmi 2 v
acid-za a dochg§gz? k %ni ku drasl 2ku do
poklesne hodnota ATP pod kritickou mez pot Sebmuau § ekn 2

membr §novich funkc?2, dochg§8z?2 k e smr ti
b Tt zpTsobena dv Dma rTznl mi mechani s
nekrosamy oc B p @ r um sankdlema¥%ni kem bunhD| nlch st
extracelult8om2cHhPophkowmsen? j e ds§gl e ZVy

b2l Tch krvinek do m2st pogkozen?2,
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DruhTm zpTsobem je programovans s mrt
pSegivg?2ch myocyt T. Tento m edcahl agn2i msum u
myokardi 8l n2mePSipogbhopeéne nmaem2atakbigv e

okol n2 reakce buRek.

Rozsah i reverzibiln2ho pogkozen? srde
variabil n?2 a z8vis2 imaezicel ®I nSand Nk ofraol
pr Tt oku, transmur 8l n2 m pogkozen?,

hemodynamick®m stavu.
Vexperi mentu byl o tbrw&IS@MBw o po glo zke n 2 1|
nepS2tomnost.i kol at er §I doch&8z2 jig |

tepny [78]. | r ever piolgiklor % n 2 z a| subehdokamly pr v e

pozdDDj.i postupuj eBylossajbieqti Bimea d ekgrh geid d

nezvratnh pogkozen p O 6 0 mi nut 86¢ h a
hodi n8ch okl uze tepny. Faktory ZvVyguj
(napS. tachykardie) nebo sniguj2c?2 do
hypot enze) mo h ou I r everliz.i Nmprotin .omu,p o g k o
opakovans reverzibiln? I sch®mi e trval
Aprecondfii[f8l.onRwghl §, revert piSkidicm® z @ js&
prol ongovan® koron8rn? okl uzi redukuj e

0 endogenn? mechagesmusd,§! kt emilevmatn®

pogkozen?2. Po emiepdSkIkr abuh®ed fmnkce mi n u
myokar du rychnloer md wmrzanwu? sk av u. Po pr
z8vagn® i sch®mi.i, kter8 ale nen?: prov
pSechodn®mé add@émbhénzace funkce (pSi

pr Tt okeux)perM mentu byl o prok8z8no, ge 1
bez vzniku nekegeikwypn? 8lend?e pkor uge my o k a
rvaj?2c? ag 6 hodi n. Tento stav byl

t

(Astunnedr dimy gms) PSedpok!| §d§ s e, g
patofyziologickIim mechanismem je pogkoc
S

nzgens8 citlivousStpn@KYaufil ament K
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PSi dlouhodaolf@ ei syem®riniout tzv. hibern
j sou pS2tomny vo @ayti ¥y n?2 Kk tkees& isohopyayk

kontrakce. Po nor mal i zac.i pr Tt oku v i
obnov?2 a funkce | eV8®]. komory se zl|l epguj
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23. K1l i nimarkf&t ace ateroskl er - -zy
Ateroskler-za je nejlastnhjg:? pS2]| i
vyspRlTch zem2ch svhRDta. Mezi hlavn?z K
pata%kut n?2 | i c hischhemic®kh®roldy srdce(sg k ut n 2 i nf a
myokardu, nestabil n?2 a ngl2m2a rspdemcath®or i s |,
angina pectorisg 81 eppakfern2 | schlkanm [c&kt®E ploS t |

c®vn2 mozkov§g§ pS2hoda.

PSi progr es:i &t @ros muwzpuhgReomu?8 z12umen Kkor
art ®r i s n 2pgpdum?2 htol a k u za MYitE2mammo® . sn2 g
pr Tt oku koromwedeh?2 neéeéo®baptSe?|isnuRomkui d o v a n G
arter i 83 nrf8 skifesdenhoBuokardu[10,11].

PSi rychl ®m | i v el mnebou Toz rEd mr ® ibnkld ituty@ n
tepny doc h 8§ p | nk® mu Zzastaven? t oku krve
sng§sl ednlm prohl ouben?zm I sch®mi e ag

Klinicky se stav projevujea k ut n2 m kor on §rsk2lm ns ycrkd rma
projevy, jak bylo uvedeno viIge.

V. dnegn? Kl inick@bpdaxXxi assg?2h®| pacs C
n a obnoven? pomBbDru pr Tt aB u orkyakaredun 8§ r n 2
KromhD z8kl adn?2ch regiampviochs ammat Serni2z
faktor T ateroskXtegepyzy ®kyst kjt2e,ra® si r
vz§jesmalh doplaRnakoterapieE v o S?2 r ®k g dv gech

nemocnl c hsmyslkrejjezmil gen2? koveKbobus8§rn2 tep

pomoc?2 navozen? ( na®dsSé kil laalt abakt g8y )c 2 |
farmakoterapie jes n2 g en 2 metabolicklch n8&8rokT i
(napS2 kbleatda bl ok 8K mezyhyt n® farmakoter a
hypolipidemick8 terapie a terapie art
komorbidity ischemick® choroby srdce.

Dal g2 m zpTsobreenv als@&lubyrjeal n?2 | ® b a
chirurgickou revaskularizat ar kpuet 8 nn2 Kkor ong8r n?2 I nt e

chirurgick® rjevapbaeamageéli@crezavSen® m?2 s
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vlOnlit® tepnhD giln2m [M2e Tato metodaan®&n Tim gt
vdnegn? dobih nezast ®@pbtelm®t m? §th 0 e
s ICHS.

Vsou|l asn@aldaoakProzg2SenhNj g2 revaskul
perk ut 8 nn?2 kor on8r nlPCl aanngg loipcl ka®hto k @ er cu
coronary intervention) [2,21]. Princip metoy s p o | 2 vdlataoi
zZZ§ en®ho mepwePevi DdlmRema u v Dt gginy nem
kon] 2 vmplamtag stentu ( ma |l § nepybash®Di i ® zoc
vyr oben §[2%3944].u g)

Podstath!| il ®l|lbklTch manifespgalc2v&tmreeijo

vV e zm2r nfDn? angin-zn2ch obt 2 g?2 a t 2 m
zem®n a syre2 gen?z mor tnaolribtiydi t vy nemocnl c
farmakoterapie j e t ak® Z p o mprbgeene? | i

at er os k| eprooetsu[25,R688H .0
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24 Restena-gaj? patofyziologi e

PTCA (percutaneous transluminal coronary angioplastgspektive
PCl, pSedyvtdaegpecadalobAvNtogiDnu revaskul a

vikonT (>60%). Al kol i v je t o met oda
efektivn?2, p8ahesopan m2dvrfeesntoem®nzu ,§ j e
def i nov8na j ako pozdn?2 men teprayrvind s & 02 c 2
dil at ace, a kt er § Acliliovlil patpSepest laviu§ e
int er verdat 2 mco vi skyt akutn2ch Kkompl i
myokardu, pot Seba akutn2ho chiruragi c
vpr TbRhu |l et sn2git pod 1% i rpStenlra:
st 8§l e pSedsstoawlugsenostiv nejvintg? | i mi

Angiogr af i cky definovan8 resten-zm? gtvl3 ce

pTvodn2 divl atace) upe -650%8[y181R,a7,58]e 35

PSestoge se resten-za klinicky manif

ng§l ezu angiografick® restenozygyvag@leds

probl ®m. k rDeocci hd8izv2D obt 2 g2 , j e nutng8 o
vel mi | asto [ dal g? revaskul ari zal n?2
ekonomi ckT m, protoge z8§sadn??m zpTsobe

n§kl ady na | ®|CbHS[6,0,8,%.i ent T s

Mechani smus vzni ku resten- zy, c®vin? re

Jedn8 se o0 proces mul tifaktori 8l n?2

se jedng8 o vystupRovan® hojen?: c ®v n?2
vzni kl ® pSedchoz? bal - nk bkt esue® dpi ol da?tl aecj 22.
vzni ku resten-zy jsou &elastickTl reco
vl astn? progrese atermasd&ptirpnaifigrace al e p
excesivn2 synt®zou extracel[gd]8rn2 matr
Vysokl tl ak dilataln2ho bal  -nku red:
aterosklerotickTch hmot do st Dny c®
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vliznamn® posti gen? cPanh?t gesnNDnpgvr ODlbheh &
NNkopp gk ozasahijea gd o hl ub g2 ch vr svtzeS8vc ndI® vj ne2

narugena zevn?2 integrita c®vy. PSimnDSe
YasphNDgn® PTCAdiI delchi8z? ntki my rTzn®ho st
tl aku a odstraniDn? dil ataln2ho bal - nk
obnoven? i ntegri CvpophhkmneaPas®vgk§8 tk
cirkul 8rnnD i pod®I nND roztaesdnaead&kupasevi
el asticklch vlIiastnost?2 mechanicky vra
Tento proces nazlvanl el astickl rec
vl asn®m podPBHEA a m8§ viznamnl pod21 n:

pacient T PIOA[DI32054¢ ®

Zaveden? stentT do k | irestemokp® PPCAa x e S
sn2gilo pSiblignn o 10% (ovlivnRn2m
nNi cm®n-Ht €ént nr est evn§ gznal nz Tpsrt o§bvl §@ neerma tau Sve
popisuje ve 2583 5 %. Za hlavn? repténodyp @m u k e zom & un
angiopl astice byl a povagov§8na pSede\
proliferace a produkce extracel ul 8rn?2
] ako odpoviDMNDnAa c@®wayal e & n?2 c h | et ech
publi kov8ny pr 8ce, kter® prok8zaly, g
pouze tento mechani s mus, al e tak® abn
remodel ace byl a poprva® god. p 68 n a Gl a
ateroskl| ecr@vt.i ckT ch
Aut oSi zji s$aishich getavdi 2 ch ateroskl e
kompensatornhi zvDtgit cs2viTejm cyed nkgoevtd 2 p
pr  TmDr l umen (pozitivn? remodel ace) .

Pokud vgak objem pl&tu pSekrol 2 C
kompensator ne®vsyc hsoplnto&sSwg a vIisledkem |

| umen . Restenotick® <c®vy nej sou s chog
pr Tmlxr8vv sl ost. na akumul aci ateroskl e
vykazuj ? zmengen? cel kov®ho pr YyymiDr u

vm2 st Nc hpoSze2d i n[27¢3p,40&4D,48¢€
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Viznamnou Y4l o h temodedacema pt ku ak® tr omb
Vm2stlD pogkozen? endotel u vDmadhezt ® t ep
agregac.i destil ek a vIivoj.i rTznhN velk

efektu se trombocyty spl e| b @Rk a mi endotel u podz21 e

n8sl eduj 2c2ch p o PTCA SVoOoj i humor 8§l
degranul uj 2 a uvol Ruj?2 Sadu vysoce a
(destil kovl rTstovI faktor, epi der m§|

r Ts® o aktwofyag kt olr y rzeaphaarjaucji2 ¢ ®v n?2 st Dr
faktory vedou kr ychl ® repl i kaci a regener aci |
kproliferaci hl adkT cjejickmiadroasdic hd d umddkk
intimy [49,51,57]

Experi ment 81 n2sestzuadbilev,al k/t eprr@ bl e mat i

c®vy n a poranin?2 meldg v nplu bldiolbbd®v 8aay p
pSekvapiv® visledky. Tyto pr8&8ce potvr
resten- zy ma | 2 myofi brobl asty, kter®
pogkozaevedticiep Ses | amina el astica extern
specializovaunl®&  r BeRkyktsur 81 n2 mi rysy

buRkami hl adk®ho sval stva. Byl o pr c
angioplasti ¢endbyghi8zal rk2 modul aci t Dc
podobenmn8 tfypi zaln2zm zmDn8§m u myhoffiemr onb |
kogn?2chn?®pomalmdhos - zn?2 mi [7Blor mac e mi

PS2tomnost myad v ebrr toibd ia&sltnf2 cehk op rro st
pogkozen® temmnwuchpol B2gen? tvor by kon
vt Dcbhbu®k8ch hraj? pravddDp®RdanlFZn Y elmoadwen ?
Tyto Aadventici&ln2ih myofibromisatshy
pSedchoz? korons8r n?2 angiopl astiky (ne
t zv. Amyofibrobl ast scarfi ( mywdg uijbe obl
tepnu od adventumenu[el,1344/3%,4/m do
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In-st ent resten- za

| mpl ant acwy rsotbeemtigclhechti | ® ocel i (ho
met al s tvelnzt nyaimn N sn2gil a | et nost r
mi ni mali zovg8n2m el astick®honemgat¢oivina
remodel ace. Av gak masi vn?2 neointi m§
extracel ul 8r n? matri x, kter ® ivzwji3kca? 2

i ntervenimist evst ¥ ew t38%. - Meahanism@s5Svzniku in

stent r est esezyl i gres bdpo XororBr n 2 angi opl a:c
Hi st ol ogi ¢clhp® owg§dllin @ n a prasel ?2ch kor
prokg8zaly, ge pSi sprg8&vnhD zvomlagmw®@® ewnel
lamina elastica interna, ale pouze ke kompresi® d i[&9,13,45].
Neointi m81I| n?2 pr oplriofpeorraccieon Bken2t.akTot o
kontrover zn? u hum8nn?2ch korons8rn2ch

sugit2m vysok®ho t 1l aku pSinesl o redu

asn2gen?epdleth®PSedpok!| §d§ se, ge vDtg?z?
kompenzosat ne®i iti m8l n2ch ddnpdvelpl a k ®
i mpl ant aci stent uPTvA)A.g 2L 8vset is rsotvennStnw¥ pso
pro tvor bu trombu bohat ®ho n a tromboc
cirkulace migruj?2 z&§nNtliv® buRNkKy . I
trval ® napnut 2 Cc ®v n?2 st Dnymulek tpeor ® ]

neointi m8I| N7204347]o d u k c i
Chronick® por anhin? pSingg? dl ouhod

Stent samotnl je ciz?2 tRNIleso, kter® | e
samo 0 sobnN stimulem pro I nti m8Il n?2 h
prok8zal a, g e restenotickl proces j e

materi 81 em, ze Kkt el[2®0B0p3240le st ent vyr obe
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25L®k em p ®@dstenty e n

L®kem potagen® stenty (DES; Fsoua ngl i
stenty potagen® bioaktivn? | 8t kou, kt
Nej vzce i nf or mac?2 m8§ me 0 sirol i mu a
proksg8elghi mi randomi zo[32a8,51lni st udi emi

Sirol i mus j e makrolidov® antibiotik
Il mMmunosupresivn?2m a antimitotickIm Yl i
Veli konol n2ch rosér ove7mTh. v] e produkoyv
Streptomyces hygroscopius a byl a poj menov8na r apa
ostrova Rapa Mui ynat eSsk®m jazyce. Aktivn?2
spol ymerem nanesena na povrch koron$8rn
synt ®zusBNAmMz 8o dnNIGdn ¥ [3xABRK54] v

VTbec studiensk ®k em pot a g egeljmeinovadat FAM t vy
(AFir st i n Manif) . Bgeel 1099 zaa Anlgrjoeataads j i ¢
nemoc nllCHS asanginou pectoris7] . Ne mocn? byl i S
angiograficky i sIVUS (intravascular ultrasoundiontrolou po dobu 24
mNs22dg .2 roky po vIikonustreelhtylrae sp $2nt- @nal
nemocnl m(tatget VedaR revascularisatiod)4d mRNs2cT po v
Pr vn?2 randomizovanou studi 2, kDESr 8 sr
byla studie RAVEL [19]. Na z&8kl adn t Ncyltpovolend s | e d |
ug?2ve_gn? tohoto tyEwrotpdnt Do( Gytppuhddare) bw

238 nemocnl ch. Jeden r ok p o | Aspehta nt ac
resten- za, vi skyt MA CE byl pouze 5, 8
pozdn2 tromb-za stentu.

Sc2lem cosaejpbidd 2gi't re8l n®mu svD
rozsé8ghl § stuydliet ajSTI®R1 US1100 nemocnl c
sledovanim c2lem byl At argetdelbB3els mfa

reinfarktu a TVR)[20]. Po 9 mBDs 2 c 2 e@h slkwQyph@DES v

10,5% versg 195% vk ont r ol n?2 -stkerpti nNestlen-:- za S
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vs k upCyphl@r pouzer 2% ains e g me nt r €stleéom - Na vz 8 k |
t Dchto visledkT ¢gbiytl2o tpoohvootloe hi®A[FDp ust ent |

PS2zniv® visledky potvrdily jen anal
refl ektuj? res8l nou situaci v2ce neg ¢
VRotter damu zcel a recentnni pub®k & mv al

potagenTl c(hCysptheenrt)T u konsekutivn?2ch ne

t omt o pracovi gt ( RESEARCH ORE®RIASTER)
nesel ektovanou Sskupinu paci eAlMT (v
bi furkal n2 mi | ®z e mi atd. ). Angi ografic
vi skyste ginme nt rest g8% pWH]. pouze v

|l ntenzi veBu|j aso®vdobD studovs8§ny I d e
j sou everoli mus, | 8t ka ABT 578 ( methy
dosud nepublikovanlTch dat vykazuj?2 i
sirolimus a ve f 8§8zi pS2etwyv PpPsobou Ip§
jej2¢g pS2zaviviivmeildrektresten:-zypyrhbklg§zgng
je paclitaxel (Taxol) [ 6 1] Jedns§ s e o v ITcryatzonsotua t
antitumor-zn?2 aktivitau.chlo§nokSate®lioa tiiz
brevifolia. Unil ijteou %mke® T hedapeutick®
' T pof il ita. Zej m®na pSi ugit?2 vysokT
v experimentu ko pogdNDn ®mu hojen? a zvigen® p
vm2 sthD intervence (protrahovan8g z8nDt/|
vkl iniskildh2ch-VI[a2{.US |

Studi e TAXUS I hodnotil a bezpel nq
spomal T m uvol Rovg&§n2zm. Nosilem byl NI RX

byl o zaSazeno 6d@anonveomot®Feh d®l ky <15n
MACE v 1 . roce byl Op#clitaxed esnk uvpeirnsfu ss 7 % v e
skontrol n?2 skupinou (Sil ber S, nepub
randomi z ov a p&litagzetemdoylae TAXUS Il. Ta zahrnula 536
nemocnlch a testoval a soul asniD pomal G
aktivn2 | 8tky.  TZ2&y6 mBsiedn-lzylo2nald % nv e
a 4, 7% ve skupinh se stSednhD rychll
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sresten-zou 17, 9% relspretknt olvre2 c 12 0, 2Bou |
Nevyskytl a s e pozdn?2 tromb-za jsotent u.
vel k® studieUSparesddpPra®?2vpaclitaxel s e
uvol Rovgn2m. Jako nosi |l byl pougit E .
Corp). Studie TAXUS IV zahrnoval a 1326 nemo
profil pSedghouozi22cchh,s tduRd k a -28mm[7,622. byl a

Visledky | jestmnedov §n?2 byl yStopememae nt o Vv
kongr esu Ameri ck® kar dOrlarido groce R@®3 a pol e
publi kov@og 2004. Vpaclitax&laemp bhyla MTVRs 6,8%
versus 16,7% (p<0,01) k ont r ol n?2 AGEUWR,6YVErsus 1NVB%
(p<0,01)[32]. VT sl edky TAXUS V (TAXUS VI j e e
TAXUS V) ©byly prezentovs§8ny z8&S2T C2ZI00ve
|l ndi kal] n?2 krit®ria byl a vol nhDj g?2 a
nemocb®. t ®t o staahrnubyl ivysoce ri zi k
sdl ouhll @i e mi a na rozd?2] od pSedchoz?
i mpl antovdt®kemvpoeagenllcht asttoengtTudi e
efektivnost pacl i tkomdglrol mne skoph8oau 8
vi konu. TVR s®1%vwyakytitaxel ov® SkadpinkLl
s19, 4% ve skupinhD kontrol n? (p=0, 0027)
(p=0,001), ins e g me n't rest elmMAXWAS 12k Upd nvD ve s
$s35,7% vk ontr ol n?2 skupinhD (p=0,001). Rovn
VTAXUS skupinhD (1[82.4% vs 22, 5%)
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26.,Patofyziologie tromb-zy ve stentu

PSegd aci dence tromb-zy ve sutakruttwn 2jhe
koron8rn2ho syndtrroanmmb -ozbaenc8mdd asvtneé n tkul i ni
viznpmo | ej 2 vysokou mor t al iinfatktu p Si

myokardu ak ar di o ggeonknt® h o

Definice tromb-zy ve stentu
Vobdob? mi ni m8I|l ni 10 | et byl a def i

obch8zens§ a nebyl kIl ijne dcnko®m § v Taznkiu mu .

Research Consortium (ARC)yeprezentujes pol upr 8ci evr ops
severoamerickTch kar di olcergiecnk T cdhe f ionrog
tromb-zu ve stentu. Definice vyug?2vsg
pS2hody, tak i dédnmoweRjstkdtedg 8 prokazuj
stentu.

Tabulka6 ®Definiced N2 Yos T @ adGdSyiddz LI2RES | w/
Upraveno podlg37,58]

' y3A23INF FAOT S LI2GINI Sy N
LYGNX {1 2NRY+t NYyN 4 NR Y o dzz
S G LINR EAY}L £ ySkRAAGHE T YS
t G2t 231201 @ LJ2 G NI Sy A
(autopsie)
bS26S1t@IyS yitKES §YNIN
C S RLIZY sea dza LJS1 ON ,! Yv{ B -
Recidiva IM W2 g2 RN Ay iSNWYSy:
tepny
t 23Sy OA | bt KEt 1 FNRALEYN aYNIOI L2
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¢lFodzf I 68D HY YEAYAO!LS K2RY20SYN (NRY
implantace

Upraveno podld37,58]

¢NRYOsT I adSyidd Doba po implantaci

I 1 dzd y N 0-24nh

{ dzdo | 1 dzii y N M RSY O on RYN
t 21T Ry N M YS&ANO O mMH YS
+St YA L2 RYN A0S ySO m NR|

Patofyziologie tromb-zy koron8rn2ho st

Patofyziol ogi e i ntrakorons8rn?2 tromb
Jednoznal & ghammnNg&2| ina a patofyziol
jemul ti faktposBéadn? Y¥obhD se podaSil o i
predi kttoo yv & IDmih | ast o [1f1,4228,234867lh p S2 hod
Pitevn? makroskopi ck® a hi smodmmigi ¢k ®v

opogdnNendflotelizace po implantaci | ®k e m potagenlch

Ne Y%p |l n® neointi mal n? pokryt? stentu
pravdDpoecoddMeg?r preditktoonb[7,@ 9 zde?2 t ak®
mo gn ®, g e i mpl ant ace zvll®kaozvR&h oe  setnednott
dysfunkeci.

Acetyl chol in pTe@®@bé dijlaaktoBd ®mM§ h h 2 kor c
c®v DD t2m, g e podporuj e uvol Rovgn? 0 X i
mT g e zpTsobit vazokonstri keci v seqgmi
uvol Rov§gn? NOR [2B88348s Tah b e Imet od a byl a p
hodnocen2 endoteli 8l n2 dysfunkce.
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Incidencet r o mbve gtgntu
VeSe i mplAarmtl d ch i kor on8M3)2vcihs k gt e n

tromb-zy ve stentu rychle k|l e2%naod pr:

pouh®Wa g% Bpr vnzm mNDs2ci. od i mpl antace
Z|l epgen? Il nvazivn?2 ptreocthindieksyt i d kaa® e G et
| ® by bylo pS2]inou rychl ® redukce inc

VT skpyotz ddnr2omb - zy pe 8 pbkly hmi D4 implantae

nebyluz n 8.v 8A¢g o0 p pkbbkace rk&uistikp 0 z d nt2rcohmb - z v e
stentus p oj e nbrachyt esr apin® sl ednNl PRmepmapobagen
st ermtvTigpodornostz 8§kl adn?2 ho a kIl i ni ck®ho %
klinickT vizkum o zpSeetjorfowzail o lkd g inci k& ®p rao
Sspozdn? t r dytobstudieppak.p o u k az uj 2i mcai dreonlcniz m®
neg.Zmetaanalllzz2 pSedpokl| §dat tirnocmbd ezn cvie
stentuu obouBMS a DES| ®kem potagemdwahdortye nt Tz n
def i n$TcO25Mma g %y pPprvn2mpoocempl ant aci k or

stentu.

SpougtBhDc?2 faktory

Data zj ednot !l i vTlch pozorovsgn? n a zv?2Ss
| ®k ov® st epojeny sg saulraznhDn2m endot el |
Endotel i 8l n?2 dysfunkce rovnhig sniguje

k pro-trombogenimu stavu.

Navzdory histol ogkiTcnk T m§& lae z 3 mt onpetdio k
neoi ntnizr& hno?jsetnl? ivmp®lemapet agedat®h o st
z kIl inicklch stadiy2gghe zZkaznda mevraaslk ul §r
veskupinh piamp lean tTd v®krelmm pot ageam ®h & mst
kIl inicky vI znvarmen@otelizac. ABsgnce tenkTch
neointimy a endoteli 8l n?2 p o &ngigskopie.n e | z e
Opogddém@&otel i zace by t ak ® -trmoohm bao gkelntn 2 p
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stavu u nNDkterTch, al e r oSk pdandly meawy =
[9,45,46,53]

Zat2mco odpovPDN na hepjSépad® baodbdbtal
se nelig?2 od experiments8ln2clhpSppkdST
| ®kem potagenlch odpmnvelRilvipeg &abBkgdaa p
odl i gn§g. Vgechny f 8zeodjl vaueby §ABR vIir
[9). Fada prac? prok8zal aa wmtdeoht eine ziac & p ¢
stenv g e? i mSied e v §Atranjbti ¢ 2 b e neg 6 mhis 2
implantacive sr owm&mhmi s[83%4Q,4%. vy

VDt gi na spougtBhDc?2ch faktorT j e nez
faktory s e povaguj 2 neadekvs8tn? fyzi
syst®movI z§&nikti. vDTlveguiithickra dy € muho k ol 2 s
bNDhem dcaxiememsvl asnl ch rann?i47,b3]). Zao dail & c h
potenci 8l n?2 faktory vzni kpovtargoml8 nzyy
n

edostatel|l n® rozepnut 2 stentu, - t2m

nti ma/ ater om, d8l eDESzkE@kheml pohggeon®h
pr TmDr koron8r n? c®vy a d®lInkeap ok nty &€ 8v
direkce nebo pSekrTvgn?2 Ziampildianitlbhowaw®l &
faktory sel pldytadet2zs mellitus, rens8l n?
zejm®na | asn® vysazen? du8l n? raemltavwagr e
| aspirinoMd. rezistence

Dosud vgakednen®kaensendus v o0z s ahu a vIzn
konkr®tn2ch rizikovlidthbal B)pobg8Rc2ch f
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¢lFodzf { 6P oY t NSRATGO2NRB 1 2NRBYH NYN (NP
Upraveno podlg9,45,46,53]

Diabetes mellitus, rSy t f ynNuficience,
Yt AIYyN 2y 12t23A07 !
SNRS 6y N, &DIONt yoNs |

adzt GATFIEF {10

58aFdzy 16y N YSihlFoz2tAO]t
CYP2COf 2 LIAR2 IANKS Tt 2 gt NIS |

A A A

ad LIANAR Y 2@t NXST AaidiSyoSs

/ KENX 1 3G§SN 1 2NRY loNksiNeK 2
undersizing stentudh 8 S 1 0SS 1 2 NR-
dst 1 I AYyuSNW@BSy20FysS
OKeé&oSyN 12y GNRTE @ VAV
LInffA AYLIX I yial OA

t N2 OS R dzNX}

t N2 GARSaI . - 5 ]
I kaLszJIz(A)AUJ\IVRdz}ny\I I yoli &y
ge al | Sy Hntidgdelgdntprapie

Charakter Y2 YL SEy Ndf 2dgkSSZ | 1 SNR Y
FGSNRY2@S bA FdzNJ F 6 y N f ST S

Vliv stentu na t NBGNIF K2OFYS K22SyN
K22SyN | nSR2aiGl GS6yt Sy Rz § 5
endotelizaci dysfunkce, p2 1T Ry N Yt L2l AC

stentu
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Zat 2 mco r ens?tsetnl} ziampvl ant ovan®ho kor o
relativnhD benign? proces, akutn2z tromhb
z8vagnmpu ikkomc et al i t ou[4l.y gg2 50%

VNdecki m pSdasn@memklkini ck®mu probl ®
patogenezep o0 z d n 2 korons8r n?2 t r opmbt- 3 R & st re2n t
rizika mortalz8wagonalcm eknarTdisoevaskul §r n?2

kteS2 jsou iimpdiaknava&kn2 Ik®kem potagen®ho

Nedostatek k1l inickTch a vhDdeckT ch
vyt voSem&imch prospektivn?2ch stmdi 2
restrospektivn2ch registrT pacientT S

stentem.
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27.C2 lpe 8§8c e

Z recentn2ch vhRdecklch informac2 tI
akutn2ho trombotick®rpnyz PwDrkworlonrSomgr
je zn8mo, ge viznamnim patofyziologiec
dysfunkce, obnagen? subendoteli 8l n2c
z8§nNt!| i vim2psrtoldc east er o mo v ® mé s poldgpiantacia t a k
Kor ong8r n?2[A2044,45t14€.nt u

Visledky | ®| by koron8rn2ch i nter
nedostatelnou anti koagul al n? a antiag
stabilizace ateromov®ho pl tod opo.n Ko PO
| et mi nul @dsahovalatorl em® - mmalanpae stentu 2 0 % a g
25 % ppSduh®nti koagul al Zavetdemadapi Kkombi n ¢
protidestil kov® | ®I| by (kyselina acety
snovihD zavedenou vysokotlakovou i mpl ant
vedl o ke sn2gen?: t r, o mba-kzapQaarkédna sypol.p o d
v roce 1995[62].

~

Li mitace hol I ch stentT (pomBDrnn VY
vl ® bnN komplikac?2 ateroskbVWévoijich®wd ci
| ®kem potagenlch stent T. Pougi t 2 t Dc
viznamn®mu s n?2tjemes tvekns kzydt Wi mpho steritio v a n ®
vpor ovnkingsisc kT mi Ahol T mi fik oknotvroovlTonvia nd
vel kTch klinicklch spgatdd ermh?2 ak oreogn &rtnr2

byly vyugity ikae jomi®hnus a yatlibazdi31,38,50,54]
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V roce 2006 a n§sleldnRzRODEn bwhNdeckl
patofyziologid@ a patol ogi i kor ons8r n?

potagenlch stent T a d®Il ky proti dest

i mpl ant aci kor on 8 stoddi h BASKETILATEt u[24] Vv
gvicarskTch autorT T byl g2popiles®ydbulploizk
kompl i kac? vV e smys|l u pozdn?2 m2rsotmbd - z
i mpl ant ace | ®k e m poBafged®bmn sbembpe s
koron8r n?2 ho vsyyjn2dmaojmeu ,n 8nhel o 4]k ar di 81 n?2

Za potenci §lunk?ry | pS2ploiona g mwsanm®n2vydaghkn?
antiagregalksii pkotv® | ®I|eblyi nkyo mabci entaycl?s akl
a thienopyrid2nov®ho, nperdeopsatra8tteul nc8l oepn ddo
mz2 st a i mpl antaced| cu@Ean® taAo ] @md neoe
[21,25,36,39].

Za dal g? hypotesieclhovagd¥hai o nedost
stentu vk o r o nt8er pi@3)39.
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3. Hypot ®zy a c2l e disertaln?2 pr 88ce

Vzhledem kpot enci 81 nD negla&ki Tvndgmmnsahvuji2vcu? c |
pot ahovan® sendotelizgcana&rmeasd&| er oti ck® | ®2z e
chororby srdce j sme vytvoSilpirokB@lamBPpiod ®p gz &
tromb-ayl.g& f8zy projektu jsme se zamhi

rizikovich faktorT vzniku pozdn? kor on

Hy pot ®z a :

Pr vn?2prbojekiae

Vi skyt pozdn22 tkroornobn-8zryn v e stentu ] e Y
dus8l n? antiagregal n? | ®| by aspirin a

i ntervenl| n? | ®| by .

Po vytvoSen? dolsd atrelgn Bt royzipoRiflch wtnnn @

epidemiologicky popsat danouws Kk upi nu pacientT a Zj
Kkl inick® konsekvence,du8lbnu?z vazmtiikaugr eig a
eventueln2ch klinickThihkepy@nhhaoadl a2 zeéj m
i mpl antovani dNIEs Isetdenfdt T.pr ok §z at pravdi
hypot ®zyzna§nr2ozpp®o2 | in pozdn?2 tromb-zy.

Druhg§ f §ze:

Existuje statistickyevhaesamnkardizdv¢as
klinicklTch pS2hod, pozdmi kormndmrrre2 dtorl

i mpl ant ace | ®kem potagen®ho stentu I n
ve srowve8§smetandardn2 implantac?2 vysokTn
de-novoat er oskl erotick® | ®ze.

41



Jozef Jakabl]in Disertal n2 pr §c eJniverzitaKarlovav Praze 3. L®kaSsk§ fakulta

C21l em pr 8 cper o kb8 2 aot pravdivost stan
Prospektivn?2, dl ouhodob® sl edov?§&n? (v
si schemickou chorobou sze d enl®m A s a a&mo
korons8rn? syndr om, kterTm Dbyl I mpl an:
Zjistit viskyt pozdn2ch (v2ce neg 6
z8vagnich kardiovaskul &rzm2 &«it é kim®enac kT
vztahu k tromb-2z8m ti Tnplp&mnt odvuadnlTnc2h asntt

protidestil kov @& il &IMbsIP cpToo dobu 6
D81 e p8trat p o rizi kovTich a Sspou
i ntrakorntaom8rbn 2z y p o I mpl ant ac.i | ®k e m

Posoudit visledky s pSi hl ®dnut2m na
kor on8r n2 hkoo nsttreonltouu sopti m8l n2ho roztag

p omo c 2 i ntravaskul 8rn2ho ultrazvuku
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4. Mat er i §I a metodi ka

Prvn2z f 8ze projektu:

V 0 b dod Iledna 2004 dprosince 2005odstoupilo2 76 paci ent
PCI s i mpl ant ac? | Kem Sy mtPa e ®mm vEner
koron8rnz2ho stentu byl o dTl egi t® pro
Definice pozdn? koron8rn? tromb- zu
nejaktus8l nhRjg?2ho zn8m® publikovan® dat
Tromb- za koron8rn2ho stentu byla definov
1. Angiograficklim prTkazem tr ombu
2. Reinfarktem v povod? pTvodnBD interve,]
3. N§h!l T m, neol ek8vamdPmnadmy t akutsn2 ho K
syndromu. Epidemiologickybyla dokumento® n & | e d o skamn&
paci eBylt Zhodncen v s kyrni ckkl® pozdn? koron§r
sohl edem na stanovenou hypot ®z u.

V. dal g?2 f8zprpopspelkitwn2m sl ebylov 8n2z2n
paceinti i ndi kov 8n?2 k per kut 8nn?2 korons§8rr
i schemdhkt&kr8o b a srdce, akutn? Kkor on8r n:*-
i mpl ant ac? | ®k e m. Byoltya greanm®hoomi sztoevnatnud r C
dvou skupin z a pougit 2 i ntravaskul 8rr
propektivni Pezloreaakto vb§la i @ mN & e na kontrolu
intrakoron 8 r n2 ho n8l| ewdillatade s eatal a spr 8vn®hoc
stentuv koron8rn2 tepnhiD.

V metodiceb y | tak® wywtdgoSenld I rnpt aecriveennt| Tn 2
kardi ol ogi akm®Buklainn k®bnirol k1 ikroind kk ®H o 2 s
koronarografiev indikovanl ch pS2 padech

Vobou experiment8l n2ch vDtv2ch byl a
pri mp2 h(oadngi ograficky prok8&8zan§ trom
n8hl 8 neol ek8van8g kardi 8l n?2 s mrt a r e
stenty.
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Studi j n?2 plogdd axre® ac 2 | e
V obdob?2 oddolpmsinta20@5o0sdoupilo2 110 paci ent
per kut 8nn? koron8rantého2 hé epaeneibylol] PCL B

| ® e m@ | ant ac? | ®kem potahovan®ho ster

Ze sl edovan®ho sompbaotapati BES] poO
sl edov8n?2 zTstalo 273 pacientT bez kI
(major cardiovascular event).

N8§sl ednBhD byly tak® dokon]|] eny 12 mn s
v 8§ mc i sl edovs8§négul dzhAmecaemak ot nz2ch poj
zemi v roce 2004 byla implantace DHS®k em pot ageam®hm ast ¢

] en pro kompl exn?2 k oa G pdle Mmerita® Heart t y p

Association[37,58]pr oxi m8| n 2 RI A, kmen | ev® ko
rest e mzuinyd,e piendent n?2 di abetes mel | it us
syndromem.

Byly pougitemppaahdotvar®| stentyem( PES)
potahovan® stenty (SES). Byl a standard
| ® b a p o dobu 6 mRNDs2cT du na gyp cstentup aci e
Pod§vIgpidograubylop SeraégemNs2cT po vIikonu.

Prim8rn2m hodnot2?c?m krit® riem t®to
i ntrakor-sné&€nn?2tr ambtanaviyd | ao uth2ond obou bezp
i mpl antovan®ho stentClemdbykor o ®gr pdosboep
dus8l n? an tli@l)gbrye yps$airz2e n 2 cl opi dograel u P

zachovs&n2naswlisskyntuu pozdn2ch koronégr n?

Kl'inick® pS2hody:
PDmrb¥%l o klasifikov8no jako kardi 8§l n

zneur |l en® pS2]liny byl vy -ihfarBt gngokarduj(@ k o k
| M) byl definovg§n vivojemQveavo®mabo pat o
vZce EKG svodech, p ez iTt ikmayirad o &K rik-aazryad ie o
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kreatinkin8zy (CK) aktivity (nor m8lIl n?2
CK-MB > 10% cel kov® k darodlinmsyecCK ilckTl t
s patologickou hodnotou nad 0,50 ng/ml.

Non-Q-i nf ar kt myokardu byl definov&n zvl
MB bez rkmitu@®heaop z i tm kvanrrd i o s pmetoopohinenrk T

s patologickou hodnotou nad 0,50 ng/ml.

TLR (target vessel revascularisatioylad ef i mg w&m Vvynucens
intervence vd an® koronS§rnk mplamtlowam®h &S st en
Smm¥s efkmoxi m&lbmD di st 8l nD od stentu.

Ost at-inft erevence byly zalTtR.amen8ny | ako

Tr omb v a&tentu by | a kl asi fi kovg8na podl e A
Consortium(ta b u | R)a[37)58]jakodef i ni t i vn?2, pravdniDp
mogn8 a dl e doby ojdkoamkplk a3a0 ddoreT )s,t emd a
(31. ag B&EMWo vdelnmi poz@@adbu(2ka3 60 dn?z2)
Definitiwvn? tromb- za vV e stentu (ST)

akutn?2ho koron8rn2ho syndromu s angi og

tromb-zu nebo novou okl uzi korons8rnz t
PravdDpodobns ST zahrnuje kardi 81 n?2 Y.
stentu neboakut n?2 dSRKve | ® en®m korons8rn?

angiografick®ho potvrzen?2,
Mogn8 ST zahr amevay av Wtgleicthenl n 8 n8&hl § ¥Yum
S nej m®&nN 30 PBn38l. po z8kroku

SbDDr dat

Dat a byl a p?r sTkb88h&8inahowpi tal i z oca, | ®
z8znawmjfget $®kuaSsk® dokumentace.
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Statistick8g8 anallza

Kontinug8ln2 promRnn® byly vyjg8§dSeny
promidnn® byl vy vyj 8dSeny v procentec
promRnnich byl y pStudeatwtessiny p o mo c 2
Skupiny kategori 88l n2ch promiRDnnTch
Ch-kvadr 8t ov®ho testu. Statistick8g vIz
hl adinhD statisticek® etlekamaopbevng§n?2 r oz

povagovsgn za statisticky viznamnT.

Druhg8 f 8zeirmmdjoanktzovan8g studie

Vyt voSen? prospektivn2C?2lreectmde®imiucioe a
posoudi 't pS2nos i ntravaskMly§rkhéhon gz m
arteriel yoBodd ntravaskul 8r n?2 U I®tk re anz v u
potagen®ho patce@mtnarTossk|l eroti ckTm posti ¢

c®v akusg n?2m koron8rn2?m syndr omem.

Ve studii byly stange ny hl avedovan® negs.
kar di ovaskul 8r n?2 pB2mdy2 ( MAEGBERTr kil et my
a revaskul ari zace c?2l ok® h®deroce@hBkBR)

analyzovs8§nmDepd| 1B dobN upl ynull@®kpan i m

potagen®hoSekend&8rn2m c2l em byl stanov
pSi i mpl ant aci a  vsltseknytt u t rpoombdont2icchk T ic
Studi j n?2 protokoll ety || ®kéasSeschhkodlu sl t mi§s i
instituce. Vgichni pacientii mfSdr moavSamnzie
souhlas.

Studijn? popul ace

Vzhledem kr egul ac?2 m zdr avotn?2ch poji gSo\
2004 byla implantace DES ®k em potagemm®h®nastije@an u
kompl exn?2 korons8r n?2 | ®z e : typu B 2 a

Assodation, proxi m8l n?2 RI A, k men {stent ® k o
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rest eannzulip-dependent n? di abetes mel |l it us
syndromem.
N§hodnT vibDr bylnl miar ob &h kkatneis ®e pbey |

vyt vosemogmBDru 1: 1.
Pacient. byl i rozdDI eni n8hodnhD do stu

1.) implantace DES ®k em potadgesp®h@gi s emnk MUS
2.) i mpl ant ace DES bezppr pbOBut 2 mpVaBs

V 0 b dod beéina 2004 dgrosince 2005bylo provedeno celkem
2110 perkut8&nn2chveknacrzon(8rCnl2)c hu ai2i@80r p a
PCIl (13% bylo provedeno s mp |l ah®&em p o tsterfien2@h o
pacientT.

Zt Dchto pacientT byl o 210 pacientT
randomizowa n ® studi e. 105 pacientT byl o
skupinysl VUS a 105 pacientT do druh® skup

Metodicky popis procedury

Vgechny vikony byly provedeny tran
vodmzavadiD] em. PSed i Nt ervenc? byl a
d8vKka antiagregal n?2 terapi e 300mg (r
ng§sl ednh byl a pod8vans udr govac? d
cl opidogrelem 75 mg dennBD a Kkys. acet
dobu &2 cmh. PSed vikonem byl pacient Tn
heparin (100 IU / kg hmotnosti).

Pokud doba trveg&n2 <cel ®ho vIikonu pSe
ACT (activated clotting ti me) a ns8gsil e
heparin tak alaloviezME@EZ2ud®inb®Po do 300 s ek
Dal g?2 anti agirndigimlr y?2 rle®lelpa or T glllay K o pr c

byl a pod8v&s&na podle uvsg§gen?2 intervenln
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P S eRdC | a p o vi konu byl a provedena a
dvou pr ojesskkcuzpa pnodu & iIMUS rhyla provedena kontrola

| VUS I hned p o i mpl ant ac.i stentu p omo
Therapeutics, CA) k zaji gt lumén aotgrie.i m8 1 n
Procedur a Il VUS (20 MHz) byl a prove
aut omatickIi m mot ®rm z(opvua nl Tbma cskt)a gzepnDt st
0,5 mm / sekundu. Ul trazvaakmCBRGBW 2 mky
prooffl i ne anallzu. PSed |1 VUS procedur ol
(0, 2 mg) i ntrakoron8rnhn.

Pr o opti m8I1 n?2 ul ogen? I mpl ant ovane
krit®ri a: dobr 8§ apozice kogpeakny st rca
stNDnou) , opti m8I| n?2 roztagen? stentu
stentovan® oblasti? d/MBAYo ve?2 ovd grie P I
zdi st 8l n2ho | umen a vyl o anly.eRokud Hylos e k c e
nutn® dle vygetSen2 |1 VUS, byla pougit
obl ast. pro optimali zaci l umen arteri

at mosf ®r ) nebo o O0,5mm vDtg? pr TmDr o

intervenci byla provedene ont r ol n?2 | VUS analllza.

Kl'inick® pS2hody:

DPmrbyl o klasifikovg&no jako ZlkeanSail 81 n
zneur |l en® pS2| ijmkob klanmirhti®2g gé n i

Q-infarkt myokardu (Q-IM) by | definov§8n vivoj e
pat ol &gkmitk @ ve dvou nebov 2 c e E K Gh, pozibivit@uc
kardi omarkaildi @y o ?2 nekr - zy kreatinki
(nor m81 n?2 hodnot a <2,9 -MBEatADP &elMBO\
hodnoty CKapo z i tmi kvanr2d i o s pmetropohiner lksipatologickou
hodnotou nad 0,50ng/ml.

Non-Q-infarkt myokardub y | definovgn zvigen2zm (
CK-MB bez nov ®mmpo zkimimkvanr2d i o s pretmopohinem k T

| s patologickou hodnotou nad 0,50ng/ml.
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TLR (target vessel revascularisation)byla d e f i mojak® n
Vynuc e-imt@rvence vd an® nk8arna tepnhD uvnit$S ir
stentu nebov5mmas exmuoxi m8l nND nebo dist &l nhD o

i ntervence byly zaTtRhamen8ny jako non

Tromb-za el satkhasi fi kov8§na podl e A

Consortium( t a b ul)k[a7,58 jakodef i ni ti vn?2, pravdDiDp
mogns8 a dle doby od i mPpOadbhdayre pbOEBdNOY
360. den) , nebo vel mit appauR)km2e fli. i3 6 i0 v nd
tromb-. za vV e stentu (ST) byl a def in

koron8rn2ho angiogtafickyn mebos autdpcky d o k 8z anou

tromb-. zu nebo 2?2 hkovono8§ronk’l uzepny. Pr avo
zahrnuje kardi 81 n? Yamr t 2 do 30 dnT od
vd S2 ve | ®| en ®m korons8rnzm povoedrf?2 . bez
Mogn8 ST zeheobmaemaysaviDt!|liteln8 n8§hl 8§ Yinm

nej m®nhND 30 dn2 po z8kroku.

SbNr dat
Dat a byl a zp?rsTkb8vh8un ahovs pi t al i zac e, | ®}
z8znamfet $®hkASsk® dokumentace.

Statistick8g8 anallza

Anall za byl a provedeB®gan2phoudgist ami s
software (NCSS & PASS, Kaysville, UT)Kont i nu81l n?2 pr omnr
vyj §8dSeny jako pr TITmRr RNSD. Kategor i §I
procentech. Skupiny kontinu8l n2ch pr ol

student ttest. Sk upi ny ki&tcehg oprrio8mNnnT ch byly po
Ch-Rvadr 8t ov®ho t estu. Statistick 8 viz
hl adinhR statistiok®|l etlekamposvngn?2 r o:

~

povagovsgn za statisticky viznamnl
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5.VIi sl edky pr gce

Prvn2 f 8ze projektu

Vyhodnotili jsme a statisticky popsalivl skytdnpo koron§r
tromb-znyagewouboru sl edovanTlwys okplant i e
kardi ovaskul 8 &kRImadrni2z i kemo g n@idgrafcickk8 d at
a procedur 81 nypaciagmtk epr esz e kt oev §nyd v
al5).PrTmRrnlT vNDk pacientT byl 59,8 N
pod?2| 71 %. Di abetes mel |l it uz nsiec hvgy sjkeyd
t Setina byla ICe|l &man ibryz wl 4 mpmaln®@kem n o
potageniclh Z3%T@npMNeijdmtsTt Nj g2 | ®| en§ at
| ®z e vIRWIAa u 54% a prav® korons8r n? tepn
| ® en®ho Yseku tepnypbymBrem, DumMer, Bo

tepny 2,95 N 0,36 mm. PSev§gném byly
pot agbE8 &1%). U &% pacient T b ypouze jmggeh ant o
stent . B e z prpdBatadedpiimainplantace byl o i mpl ant

25% staenvt T35% pS2padT b-dilatace porimplaatdcé na p
stentuuV2 cneeg 90% | ®z 2 byl o povagoy8poteznaz

velmi rizi kovli profil | ®| e nPocimplaatacea o s k |
pSi propugt NDn? pacientT byl o cel kem
anti agr e gu(tlapilogrel®@ |[kdmbinaci s aspirinem).
Pacient. byl i dTraznhD poul eni hovala by p
vl ®| bND po dobu dal g?2ch 6 mbDs?2cT

Sl edovan® klinick® c¢c?21 e j(stoaub uvl cseo ulh.r

V. pr TbRihnNs128 n2 ho sl edov§8n? ] S me pozor
vestentuu 5, 8% pact Baoahfo BOMocnich zemSel c
U dal g2chefst0OW wvadl ar oS djoidar e&kci di vy
i nfarktu myokar du. PSev§8§dgnsg wibtdipibra g
mezi7.ag .mBDsempo koron8rn2xCel koeBv enmrud in.0o st
i ntervenl| n? | ® by na koron8rnz2cdto t epn
aterosklerotick® | ®ze byl o 7, 0%.
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Vnag? pr 8ci j sme zjistili, ge vDtgg?

vihDt g2z m pokrytz2m posti gem®s td®vikmeane i -
korong8rn2 bylpynmydbybsywV §kghgm kor on8r n?

(p=0,03a p=0,001respektive).
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¢l 6dzf 1| »“IEWE INRY N OKIF NF¥ 1 GSNRai
af SR2AI1SY|SYa LI2G OSyey adGSyiasSy

%t 1EFRYN OKFNF1GOSNRAAGATL

276

+ S phdy 5 M™
a dzO A % 71

L'y FYYST I %

Diabetes mellitus % 48

| @8 LISNOK2f SaidSNR®% 66

I NG SNRALE YN KeéLS% 71

1T GABY N | dznjt | % 35

PCI % 14

Stav po IM % 46

CABG % 3
hySY20ySYN 1 2NR®%

1 46

2 29

3 25
PCl=percutaneous coronary intervention; IM=infarkt myokardu;

CABG=coroary artery bypass graft
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Jozef Jakabl]in Disertal n2 pr §c dJniverzitaKarlovav Praze 3. L®kaSsk§
¢l odzft {1 16ydd3ARENI FAOIt F  LINROSRdIzNY £ yN
LI OASYyGA T NXS3IA&AGNHz Tt 81 58yRIDKII @8yavsSka

'Yy 3A23INF FAOLL F LINROSRdAzNY €t Yy N OKIF NX
N 276
Diameter] 2 N2yt Ny N (S Llymm HPdPp B N Po
5SSt fS1S mm MT ®M F T Po
{G0SysTl

LINfSR @ée12ySY % ynoo 5 pPdc
LJ2 gé 2y dz % odT B cDP
¢eL) £sSi S %

A 0

B1 8.5

B2 70.3

C 21.2

t 26S4G 59 362

t 2684 fSIN 332

Postdilatace % 35

5 S f §tdntu mm HH®n B T O
t 2YSN) {iSyid k fS18S M®o § ndp
LYGdSN@Sy20Fyt G§SLY %

RIA 54

ACD 25

RCx 16.5

Graft bypassu 0.5

Kmen ACS 4

t 2Rt YN DL LLOKLLLE 16

DES=drug eluting stent; RIA=ramus interventricularis anterfCD=arteria

coronaria dextra; RCx=ramus circumflexus; ACS=arteria coronaria sinistra;

GPIlIb/llla=glykoprotein llb/Illa
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Poz dn?2 tr venstentz a

Po vysazen? <c¢l opidogrelu se pozdn?
v 5,8%. Ve vt PipS2padT (8066 dodbd@g | DmNs 2 cC | P
i mpl ant ac? stentu a medi 8n doby byl
clopidogrelem.

Vesl edovan®m souboru s e nepadadi |l we
viskytu tromb-2z stenthuw nheRkiov®hveent pa

statisticky analyz ovan®m porovnsgn? =9,233 byly s . P |
porovmrzn® demografick®, kIl i nick®, an
promNRNdem® promNnng vNtg2veodtghtovImdrplo

a intervence ve kmeni yaeaR®l Xkouveoyne® dné c
statisticky viznamnwil stkogz d2m pwe dsip o jSEn 2
p =0,005 a p =0,001).

Druh8 f 8ze projektu

Vdruh® f 8zi projektu se podaSilo vy
studi e prospektivnni zhodnoti't viskyt
pad ent T rozdRIl enT chpodmlrdv olu: 1s k(ulpOi5n: 1v0 5

podl e pougit?2 nebo nepougit?2 intravasfk
stentu.
PSed vyhodnocenzm randomi zovan® st

podobn® vstupn? z8kl adn? dcharaktgrrstéky i ¢ k ®
bez signifi ka(nttanb2uhlok.ar &l z.d7¢,e8d)ur § | n 2 c hai
jsou uvedeny wuabulce | ..9 St atistickou anal 1l zou
vi znamnT mutnasti 20pakovat postdilataci kor on §r n 2 | ® z
| VUS skupiniD (0%1lvs 3Do%,a R evwll®e NG c e d u
z§Sena&vibryalznD | &/eJIS§g2s kwpinhD (36,7 N13, 4
mi nut, p =0,03 a 7,8 N3,6 vs 12,6 N5
podan® kontrastn2vDtgd2kyYSbgkupinBzoD12
vs 132, 50K40303)5 ml ;
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Nebyly pozorovs8ny ¢g8dn® rozdz2ly ani
v i nci denci MACE nebo pozdn?2ch t romb -
sirolimus a paclitaxelp ot a h o vstemfu c(f,1 vs 4,5%;p=NS).
Klinick® s | edovahh8® ic 2nmNes 2p Si? kontrole prez

VT s KMACE by I porovnatelnl v obou skup
p=NS) . KromhD toho nebyly pozorovsg8ny ¢
obNDma skupi nami t T kaj 2 c2 psNS), nfatktu Yamr t ?
myokardu (4% vs 1%p=NS) nebo viskytu tromb-. z"
oproti 4%,p=NS) . PSi 18mNs2| n2 kontrahe cel
41%.Mezi nekardi 8l n2 pS2|iny Ymrt2 pat S
a CMP (c®vn? mo¥Ykevof§bpBahopda) ent T se
18-ti mNs 2 | n?2 kontrol e cel kem 2, a@a%tokar di
vumrtanbB®! ne@r ViemdS2avey mpt omati cklT ch p
negativn2m z8tNRNRJgovim7tenNDisém?2 ppov ed e/mit
45% pacikeanrtdli 8bn2 m Yamr t 2 m byl(r yrcdrd 8s c
| ®kaSsk§apamge)nt n? angiografie Kk or on &
masi vn?2 tromboti ckl uzayPrnN kiompin&mtnd v
stentu.

Pitva byla provedena jen vednom p Spmpalkdfpoadea
okr aj eevn®d ortee |l i z ac derogkle o DN K ®2MP @2 & V ®k er
potagen®hoKsbomiAt uoho prodhDIl alo 2, 9% pa
revakularizaci vj i gam@In®| en® kor ong8r n? | ®z i a
infarkt myokardu.

Kor ons8r n?2 tromb-za stentu ssek upy a1y t
sintravas kul 8rn2 m ul tragzkwgkiemD abaz 6i%n tvr a v ¢
ultrazvuku( p=nesi gniNfeiploalmtSnad . se prok§gzat
ve viskytu kardiovaskul §p=m?%sh gm$%Fh &kd nit

Cel k ov Nedyvsnnaeg 2 pr 8ci zazandTnekiarl d n 8r0n 2
tromb - z stentu. P o dde gedndle foiSch & fcien iIAtRIi®v n 2 ¢ h
pravdhRDpodobn.iSedmztirolmbbyl o povagovgno z
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vel mi pozdn2. VDtaniklado 12 808%) c e Séthodmpl a
| ®k e m potagema®hmorstaént a t Dchto kat as
dos8&8hl a 50 %. Mul tivariabil n? anallzo
stentovan8 obl astk me@®ze, | eivi® ekrovreonnc8er n\?

pr TmBDr | umen byly nez8visl® pr.edi ktory
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¢l odzf 1 %3Pt RYN RSY2ANF FAOLL I Fy3IA23IN
d2dzo 2 Ndz LI OASY G A T InlT SyeOK LINRALIS]TGAODY
Bt 1t RYN RSY23INFFAOLL F Fy3IA23INF TAO]
DES DES + IVUS
n =105 n= 105

ié‘[ cndH § pdpdn 5 NS
a dzO A % 71 73 NS
L'y FYYST I %

Diabetes mellitus 45 42 NS
| @ LISNOK2f SaidSNe 66 63 NS
I NI SNRA L £y N Keé LIS 71 67 NS
1T GAGY N 1 dznjt 35 40 NS
PCI 32 17 NS
CABG 10 14 NS
hySY20YySYN 1 2NR%

1 46 40 NS
2 29 31 NS
3 25 29 NS
WSTFSNISYSYN RALF Ymm HOPPp 5 odPMT K NS
5St1l ftS1S mm MT dc  § My M 5 NS
{0Sy2G6A01S 1§g0S%

LINfSR @é12ySY THPPH 5 yH®dPo pF NS
LJ2 @eél 2ydz Mp ®o 5 Mnd®c B NS
¢eL) fsSi S %

B2 76 73 NS
C 24 27 NS
LYG4SNW@Sy20Fyt (%

RIA 54 56 NS
ACD 24 29 NS
RCx 15 11 NS
Kmen ACS 4 3 NS
graft bypassu 3 1 NS

PCl=percutaneous coronary intervention; CABG= coronary artery
bypass graft; RIA=ramus interventricularis anterior; ACD=arteria
coronaria dextra; RCx=ramus circumflexus; ACS=arteria coronaria
sinistra;
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¢ odzf 1 Ft NURPO §RrdzNX £ Yy N OK I NILY COANSAYEIGAA {111 n@l 21 dg
do prospektiviNrandomizovarS & G dzRA S

t N2 OSRdzNY £t yN OKIF NI {GSNAAGATF &2 dzo2 Nz
DES DES + IVUS

t 2680 £ ST A 125 129 NS
t 26S3G 509 136 140 NS
Stent / pacient 1.3 1.3 NS
5St1tF adGdSyiddz mm 22.1 23.6 NS
t 2YSN R$EEY G dz Mm®Po B . M®Po F (NS
Postdilatace stentu % 0 33 p<0.001
al EAYLE YN Gf 1 atm Mp®H B Mc®n p 1p<0.001
Diameter balonku mm od®m B ., o0do p np<0.001
5SSt 11 LINR OSRdzmm ocdtT 5 pndn p 1p=0.03
Cft dz2NR ap2BAO| min Td®Y B « MH®c 5 |p=0.02
hoaSyYy 12y dNX a MMH®p | MoOoH®p F p=0.03
Typ DES %
paklitaxel 65 60 NS
sirolimus 35 40 NS
t 2dzOAGNIIDL) LL % 16 20 NS

DES=drug eluting stentyYUS=intravascular ultrasound; GP=glykoprotein
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¢l odzf ¥t YA S Je-dtrSBRNS Y Nnja 2 oey NRMzSLIF OA S
T Fnjl 1T S¢@Edd@mektiviNrandomizovarS do studie

~

YEAYAOLS Peatf SR & LInDAS f voy péof&ndiephd YN | 2 v {

DES DES + IVUS
MACE % 12 11 NS
Y NJGN % 2 3 NS
AlM ) % 4 1 NS
wS @Il aildzt I NAT I OS
osge % 6 6 NS
¢CNRPYOosi I adGgSyiadz % 6 4 NS

DES=drug eluting stent; IVUS=intravascular ultrasound; MACE=major
averseOl NRA2 @I | A0dzt  NJ S@SydaT !'Lall {dziyN &
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hoNYT S]] 6 mmMm Y6281 80 yAh@K2R ®YLI I yal
LI2GF OSySK2 adaSyiadz

Vysledky

« Vyskyt prihod rozlozeny v Case vzniku

Incidence of new TVR
Incidence of new MI
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f1S RSRdzl 291 G yt NAaAG L2
VIO NE@EZY LI @Xx Sy Nt oS yI ¢ Y
I Rdzt £ty N T yGAF3aNS3IrOSsS Ot
S &add

f ZRA Y NK2  LINERGE2IT2S ydN |
® @t | a

%

Gy N Lldzot A1l OS @Al 1
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DES=drug eluting stent; IVUS=intravascular ultrasound; MRIQECkt
manifestace=major averse cardiascular events; IM= infarkt myokardu;
STEMI=nfarkt myokardu sST elevacemi; NSTEMifarkt myokardu be®sT

St SOl ONTMS i tafmy Wl LISOG2NAAT al  YdzOT T
interventricularis anterior; ACD=arteria cararia dextra; RCx=ramus
OANIOdzY ¥t SEdzAT !/ { Tl NQiSNAI O2NRYINRARI &AY
12NRYINYN GSLIy2dz RES ¢LalL FfE26T
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6. Diskuse

Visledky stuwydir2egiisandlljzdnozfek| nnD
| ®kem potage@hths psotR n sphclimkeium Rozkory
podskupin pro®&Ezam ypot@g e s® u stedretkyt i vn
v redukci instent i ins e g me n't resten - zrgdukai MAGEV n N ¢§
ve srowkn&ms2 c&l mi stenty ve vgech I ndi
| ®z e, mal ® t eyp,nys,t avbeillkn® tAePp,n ak ut n?2 k o
proto bymNRDIl y Dblt i mplantovgny prwkgaamkiky v
rizi kem potendi,&] n?2 restenozy

Gv®dsky regi[®tsre (zSaOmMAR)I na pregnost
| ®l pgugit2zm | ®kem patadgemivah dt3e n7t8T6;
kt eS? podstoupil. i mpl antaki4DESI|I &|tem]
(BMS) ho | T mi kovovIimi stenty. Minim§Iln?2
1. ledna 2003 do 31. prosince 200Y. pr TbDhu cel ®h o s |
Oobdob? dwmgdu ocek&m 2957 infarktu myokardu a u 1424
pacientT dogDoboukhoWmb®2 .s| edov 8n?2 gv ®
cel kov i necaaxvhagmeaoal mortalitu pSi p o
potahovanlch stentT. VIihody nigg2ho r
vi skyt pozdf5l. Lt y&mbroky sl edov§n? vV e
(SCAAR) ne byl proks82Z8mm ¢t nmpadi# é ntv] | ® enT c |
uvol Ruj 2c? | ® k vV e Srovnsgn? S pacient
Subanallzou byl vy DES spojeny S m2r nh
infarktu myokad u v prvn2ch gest. mnNDs2cT, al e
ni §gg2m viskyt medreensitemdzadtyich Hkyllr omb-
indikacikpr odl ougen?2 du8ln2 antiagregal n?2
Vzhl edem k tomu, e | ®kawmy pot agespbt hos
zvirazpedpotvl i vich studi 2 céppl. podkytli st op

rozs8&8hl canaméseaz amNSenzm n a porovnsgn?
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pot agenl cahpakditaxelampTot agenl ch stentT vVvs.
celkeml18 023 dlbjci ent T

Stettler a spol. p o uzalg n a me n g 2 vi skyt i nf ar k-
sirolimem pot agenl ch stent T vV e Srovngsgn?

pot agemiodh mi kevewlmi Probl @meam Tdzayn @ e

skutelpg®stk,bombi nuj e dTkazy jednoyt | i vl
podst at n® r pchdesipnp. v | e

Zat 2 mco vDtgina studi? [ registrT s
f or mami | CHS, dat a jednoznalln®k emodp

potagenich stentalk uut nienma cnnf Tacr KSTEMh  my o kK
j sou nejednoznal n§.

Na riziko vzniku trombu p Simplantaé | ®k em pot agen®ho
upozornil a p B Spok [64F 1 alnthedad&ila dopad rizika

tromb-zy na klinickTI visledek a angi
tepny | ®| este®em (IRA-ST) u pacientT | ®l enlch
akutn2ho i nafda s BEelevacemio®TEMI).Tak ® se zamhSg

nabezpelnost | ®k&mMmi poo a1ty eurplach etk g0 87T m
infarktem myokardu Pr 8§ce retrospektivnbhD analy
i mpl ant®&edn pot ag eprd padientg saeknuttTh2 m i nf ar |
myokardu Z visledkT sledov§gn?2 18, 2N7, 8
tromb- za stentu byl a nez8vislim predi
[ HR] 1,76, p=0,023) a MACE (HR 1,88, g
pS2tomnost vel k®ho trombb-zyyasje8xi zi
Zaj 2 ma v p pdlkovali Virmani R. a spol.[9] pr ok 8maa | a

postmor t em odebranT ch vzorc?2ch ner ovno

potagen®ho stentu, p onk2usdt Db ynle sit mbli d mt2 d
Naproti tomu stenty dg9tmgpbialnn2oowmn@®@ &toT m
endotelizacir ovnomBDr noul (DY) 8z ek

Tato nerovnomBDrn8 endoteli zace mTge v
pozdn?2ch tromb- z u mpll @knotvolvcahn T s h e nnteTmo &
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Long-term health outcome and mortality evaluation after
invasive coronary treatment using drug-eluting stents:

HOME DES registry

Pavel Cervinka®, Jozef Jakab&in®, Jii Jager®, Josef Veselka®, Petr Kala®

and Jaroslav Maly®

Aim To assess the occurrence of late clinical events after
the discontinuation of dual antiplatelet treatment in
patients with drug-eluting stent implantation, complex
coronary artery disease and high clinical risk profile.

Methods Between January 2004 and December 2005,
2080 patients underwent percutaneous coronary
intervention, including 276 patients (13%) who were
treated with drug-eluting stents. At the 6-month
follow-up, 273 patients remained event-free and of
these, 171 completed the 12-month and 18-month
follow-ups and have been enrolled in the analysis.
Dual antiplatelet treatment was administered for

6 months in all patients.

Results At the 18-month follow-up, stent thrombosis had
occurred in 10 patients (5.8%), resulting in five sudden
deaths and five target-vessel nonfatal myocardial
infarctions. The majority (80%) of the events had
developed within 7-12 months. The larger stent area and
left main interventions were significantly associated with
stent thrombosis (P=0.031 and P=0.001, respectively).

Introduction

Drug-eluting stents (DES) have markedly reduced reste-
nosis rates compared with bare metal stents (BMS) in
controlled randomized trials as well as in registries [1-7].
Recently, however, concerns have been raised about a
possibly increased incidence of stent thrombosis (ST)
after discontinuation of dual antiplatelet treatment (more
than 6 months after stent implantation) compared with
BMS [8]. Although a restenosis is a relatively benign
process, this serious complication is an issue because, as
reported by lakovou ¢z 4/ [9], the mortality of such an
event is reaching almost 50%. A premature discontinua-
tion of antiplatelet therapy, renal failure, bifurcation
lesions, diabetes, low ejection fraction, stent under
expansion, residual reference segment stenosis and
instent restenosis are nowadays well recognized predic-
tors of ST [10]. A possible role of polymer, delayed
endothelization, late acquired incomplete stent apposi-
tion and slow thrombus disappearance has also been
mentioned in the pathogenesis of ST [11-13]. A paucity
and an ambiguity of data, however, exist. Although a few
posthoc meta-analyses of various randomized trials driven
by companies have unambiguously denied the lesser
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Conclusions Our study confirmed worrisome results
concerning drug-eluting stent thrombosis after the
discontinuation of dual antiplatelet treatment. The rate of stent
thrombosis-related events in our high-risk cohort of patients
reached almost 6% with a 50% mortality. The majority (80%)
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safety of the DES compared with BMS [14,15], trials
conducted by independent researchers showed worri-
some results at the very least [8,16].

In this study we evaluated the occurrence of late clinical
events (more than 6 months) after the DES implantation
and the discontinuation of dual antiplatelet treatment in
a cohort of patients with high clinical and angiographic
risk profiles.

Methods

Study population and endpoints

Between January 2004 and December 2005, 2080 patients
underwent percutaneous coronary intervention, including
276 patients (13%) who had been treated with DES
implantation. Of them, 273 patients remained event-free
at the 6-month follow-up. Of these, 171 have completed
the 12-month and 18-month follow-ups and have been
enrolled in the analysis. Owing to the regulations of the
health insurance companies in our country in the year
2004, the DES were designated for complex coronary
lesions or complex patient characteristics as follows:
lesion type B, and C according to the American Heart
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Association, proximal left anterior descending artery, left
main disease, reference vessel diameter < 2.5 mm, lesion
length >20mm, instent restenosis, insulin-dependent
diabetes mellitus and acute coronary syndrome. Either
paclitaxel-eluting stents (PES) or sirolimus-eluting stents
(SES) have been used. Dual antiplatelet treatment was
administered for 6 months in all patients regardless of
stent type, and clopidogrel was discontinued in all
patients after 6 months.

By the end of June 2006, 171 patients had completed the
12-month and 18-month follow-ups. The primary end-
point of this study was to assess the long-term safety
(with special attention to the late ST) of either PES or
SES in patients with complex coronary artery disease and
a high clinical risk profile after the interruption of the
dual antiplatelet treatment.

Clinical events

Deaths were classified as cardiac or noncardiac. Deaths
from undetermined causes were reported as cardiac.
Q-wave myocardial infarction (MI) was defined as the
development of new, pathologic ) waves in two or more
ECG leads, with postprocedural creatine kinase (CK)
levels being double the upper limit of normal ( < 2.9 pka-
tal/l) and CK-MB > 10% of the CK levels. Non-Q-wave
MI was defined as an elevation of postprocedural CK
levels to double the upper limit of normal, with CK-MB
being above normal and no Q-waves. All reported
reinterventions inside the stent implanted during the
index procedure or within 5 mm proximal or distal to the
stent were classified as target-lesion revascularizations
(TLR). Other repeated percutaneous coronary interven-
tions in the same vessel were recorded as non-TLR target
vessel revascularizations. ST was classified according to
the Academic Research Consortium as definite, probable
or possible and as early (0-30 days), late (31-360 days) or
very late (> 360 days). The definition of definite ST
required the presence of an acute coronary syndrome
with angiographic or autopsy evidence of thrombus or
occlusion. Probable ST included unexplained deaths
within 30 days of the procedure or acute MI involving
the target-vessel territory without angiographic confirma-
tion. Possible ST included all unexplained deaths
occurring at least 30 days after the procedure.

Data collection

Data were obtained from the hospital’s information
systems, follow-up visits, general practitioners’ databases,
phone contacts and ambulance and health insurance
companies’ databases.

Statistical analysis

Continuous variables are expressed as the mean = SD.
Categorical variables are expressed as percentages.
Continuous variables are compared by means of the
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Student’s #test. Categorical variables were compared by
means of the %~ test. A two-tailed value of P < 0.05 was
considered to be statistically significant.

Results

Patient sample and follow-up compliance

Baseline as well as follow-up data of 171 patients enrolled
in the registry have been analyzed. The mean age of the
sample was 59.8 = 10.5 years. Men accounted for 71%,
and 48% were diabetics, of whom a third were insulin
dependent. Baseline characteristics are further detailed
in Table 1.

Index procedure and lesion characteristics

Data are summarized in detail in Table 2. Briefly, 259
DES were implanted in 171 patients during the index
procedure, representing 1.51 stents/patient. Mainly, the
left anterior descending artery (54%) and right coronary
artery (25%) were treated. The mean length of the
implanted DES was 22.02+73mm and the mean
reference vessel diameter 2.95+ 0.36mm. Predomi-
nantly, the PES were implanted in this cohort of patients
(61%). A single DES was implanted in 65% of patients. Of
the stents, 25% were implanted without predilatation,
and, in 35% of the cases, dilatation was carried out after
the procedure. It is noteworthy that > 90% of lesions
were considered to be B, and C.

At the time of discharge, 100% of patients were being
treated with dual antiplatelet treatment (clopidogrel in
addition to aspirin). Patients were strongly encouraged to
use this combination for another 6 months.

Rates of major adverse cardiac events after
discontinuation of clopidogrel

After cessation of clopidogrel (at the 6-month follow-up),
the 12-month and 18-month rates of adverse clinical
events have been analyzed with special attention to the

Table 1 Baseline demographic and clinical characteristics
N 171
Age, years 59.8+105
Men (%) 71
History of

Diabetes mellitus (%) 48

Hypercholesterolemy (%) 66

Hypertension (%) 71

Current smokers (%) 35

Myocardial infarction (%) 46

Percutaneous coronary intervention (%) 14

Coronary artery bypass graft (%) 3
Indication for index procedure

Stable angina (%) 40

UA/NSTEMI (%) 39

STEMI (%) 21
Number of diseased vessels

1 (%) 46

2 (%) 29

3 (%) 25

UA/NSTEMI, unstable angina/non-ST elevation myocardial infarction.
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Table 2 Angiographic and procedural characteristics

N 171
Reference vessel diameter (mm) 2.95+0.36
Lesion length (mm) 171£73
Stenosis (%)

Preprocedure 80.9£96

Postprocedure 3.7+6.9
Lesion type (%)

A 0

B, 85

B, 70.3

C 21.2
No. of DES 259
No. of lesions 246
Direct stenting (%) 25.0
Postdilatation (%) 35.0
Stent length (mm) 22.059£7.1
Stent length/lesion length ratio 1.3%05
Treated vessels (%)

LAD 54.0

RCA 25.0

RCx 16.5

SVG 05

Unprotected left main 4.0
GP lIb/llla inhibitors 16.0

DES, drug-eluting stent; GP IIb/llla, inhibitors of glycoprotein lIb/llla receptors;
LAD, left anterior descending; RCA, right coronary artery; RCx, ramus
circumflexus; SVG, saphenous vein graft.

Table 3 Rates of MACE and other clinical events at the 12-month
and 18-month follow-ups

N=171
7-12-month follow-up
Death (%) 35
Cardiac (%) 2.3
Noncardiac (%) 1.2
Nonfatal myocardial infarction (%) 1.7
Target lesion revascularization (%) 4.6
All MACE (%) 8.8
Stent thrombosis-related events (%) 4.0
Death (%) 23
Nonfatal myocardial infarction (%) 1.7
7-18-month follow-up
Death (%) 4.1
Cardiac (%) 23
Noncardiac (%) 1.8
Nonfatal myocardial infarction (%) 2.9
Target lesion revascularization (%) 7.0
All MACE (%) 128
Stent thrombosis-related events (%) 58
Death (%) 2.3
Nonfatal myocardial infarction (%) 2.9

MACE, major adverse cardiac event.

ST. Total major adverse cardiac events are presented in
Table 3. At the 18-month follow-up, the total mortality
was 4.1% (eight patients) with three noncardiac deaths
(one pneumonia, one stomach carcinoma and one stroke).
Five cardiac deaths occurred (2.9%). All these deaths
were ‘sudden, undetermined deaths’ in asymptomatic
patients with negative stress test. Two patients were
resuscitated by an ambulance and an immediate angio-
graphy showed the massive thrombotic occlusion of the
implanted stent. An autopsy was performed in one of
these two cases and it proved only marginal reendothe-
lization of the DES. Furthermore, there were 2.9% target-
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vessel nonfatal MIs at the 18-month follow-up. The total
rate of TLR was 7.0% in this cohort of patients.

Stent thrombosis

After the discontinuation of clopidogrel, ST developed in
10 patients (5.8%). According to the Academic Research
Consortium classification, there were five definite and
five possible STs. Among these, seven were considered
late and three, very late. The majority of STs (80%) had
occurred within 7-12 months of follow-up and the mean
time was 149 days after the cessation of clopidogrel. The
ST resulted in five sudden deaths and five target-vessel
nonfatal MIs. Clinical, angiographic and procedural
characteristics of the patients with ST-related events at
the 18-month follow-up are detailed in Table 4. Among
the patients with ST-related events, two cases of ST
in patients who died and three cases in those with
target-vessel nonfatal MI were confirmed by immediate
angiography. No difference in ST between the SES
and the PES (P =0.23) was observed. Among various
demographic, clinical, angiographic and procedural
variables, the larger stent area, bigger final minimal lumen
diameter and left main interventions were significantly
associated with late ST (P=0.031, P=0.005 and P=
0.001, respectively).

Discussion

Although the introduction of DES in preventing reste-
nosis has been well established in recent years in
randomized trials as well as in registries [1-7], concerns
have lately been raised about a possibly increased
incidence of ST. Worrisome results of the Basel Stent
Cost-Effectiveness Trial Late Thrombotic Events
(BASKET-LATE) trial have been presented by Matthias
E. Pfisterer ez a/. at the annual congress of the American
College of Cardiology in March 2006 in Atlanta [8]. The
crucial finding of this trial was that, in the year following
clopidogrel withdrawal, cardiac death or MI (primary
endpoint) occurred significantly more frequently in the
DES compared with the BMS group (4.9 vs. 1.3%).
Furthermore, nonfatal MI was also higher in the DES
group (4.9 vs. 1.3%). No difference was observed in
restenosis-driven target vessel revascularization (4.5 vs.
6.7%). Lagerqvist ¢z a/. [16] found at 3 years significantly
higher mortality in patients with DES compared with
BMS (adjusted relative risk, 1.18; 95% confidence
interval, 1.04-1.35). In contrast, others reported the
cumulative incidence of ST after DES implantation to be
less than 1%, which did not differ from BMS [10,14,15].
The main limitation of these trials, however, is that they
were confined to patients who presented with angiogra-
phically proven ST and did not take into account all the
patients who had had a sudden death. The incidence of
ST might have been underestimated. Among the well
recognized predictors of ST [10], the following have been
recently mentioned: late acquired incomplete stent
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Table 4 Clinical, angiographic and procedural characteristic of patients with stent thrombosis-related events at the 18-month follow-up

Variables 1 2 3 4 5 6 7 8 9 10
Age, years 73 47 65 49 49 75 49 65 66 54
Sex F M M F M M M F M M
Preprocedure
Target vessel LAD LM LM RCA RCA LM RCA LAD/RCA LM/LAD LAD
Type of lesion =% (¢ C B2 B2 C C B2 C B2
RD (mm) 2.9 35 3.5 3.5 3.0/35 35 35 3.0/3.0 3.5/3.0 35
DS (%) 82 100 77 83 73 72 100 81 76 84
L. length {(mm) 24 15 26 28 24/29 27 135 14/22 8/9 7.2
VD 1 1 3 3 2 3 1 3 3 1
Indication NSTEMI STEMI NSTEMI NSTEMI NSTEMI SA STEMI SA SA SA
Procedure
Success Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
TIMI 3 after Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
MLD (mm) 3.4 41 3.95 35 3.4/41 4.1 4.0 3.4/35 4.1/3.4 4.0
DS (%) 2.3 3.0 2.1 3.2 4.1 2.3 2.2 2.5/3.3 2.0/31 2.6
GP lIb/llla No Yes Yes No No Yes No No Yes No
No. of DES 1 1 1 1 2 1 1 2 3 1
Type of DES (¢ Te C T T/C T T C/C T/TIT T
Length (mm) 33 20 33 32 32/33 32 20 23/28 12/12/16 12
Follow-up
Event Death Death Death Death M1 Ml M1 Ml MI Death
Time (days) 12 21 104 123 6 89 101 271 364 370
Angiography Yes Yes No No Yes No Yes No Yes No
Ev. of thrombus Yes Yes NA NA Yes NA Yes NA Yes NA

C, Cypher; DES, drug-eluting stent; DS, diameter stenosis; Ev., evidence; F, female; GP lIb/llla, inhibitors of glycoprotein lIb/llla receptors; L, lesion; LAD, left anterior
descending; LM, left main of left coronary artery; M, male; MI, myocardial infarction; MLD, minimal lumen diameter; NA, not available; No., number; NSTEMI, non-ST
elevation myocardial infarction; RCA, right coronary artery; RD, reference diameter; SA, stable angina; T, Taxus; Time, time after discontinuation of clopidogrel; TIMI,

thrombolysis in myocardial infarction; VD, number of vessels diseased.

apposition, hypersensitivity to the properties of the
antiproliferative drugs or the synthetic polymers, slow
thrombus disappearance and especially delayed endo-
thelization [11-13,17]. Delayed endothelization seems to
play the crucial role in the pathogenesis of ST. Joner ¢# a/.
[13] have analyzed a registry of autopsies and found
poorer endothelization of the DES compared with the
BMS (55.8 vs. 89.8%; P = 0.0001) at 30 months. Recently,
Takano ¢ &/ [11] published a study comparing the
angioscopic differences in neointimal coverage and in the
persistence of thrombus between SES and BMS after a
6-month implantation. They found statistically signifi-
cant lower neointimal coverage at the 6-month follow-up
in the edge, body and also in the overlapping segment in
the SES compared with the BMS (P < 0.0001, P < 0.0001
and P < 0.0069, respectively). Moreover, the frequency of
persistence of thrombus was significantly higher in the
SES than in the BMS group (86 vs. 29%; P = 0.031).

In our study, the rates of ST-related events after
discontinuation of clopidogrel were even higher than in
the BASKET-LATE trial. Our cohort, however, consists
of patients with very high clinical and angiographic risk
profiles. Almost 50% of the patients were diabetics
(of whom 1/3 were insulin dependent) and 36 (21%) were
ST-elevation MI patients. Moreover, > 90% of the lesions
were considered to be either B,/C lesions. When
analyzing the occurrence of ST in our study, it is fair
to say that 40% of the patients with ST developed it
with ‘off-label’ DES use including ST-elevation MI or
left main interventions. The procedures were, however,
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performed during 2004-2005 and the results from the
registries as well as from randomized trials showed
promising data even in this cohort of patients at that
time [18,19]. Moreover, even now, more than 60% of DES
use is ‘off-label’ in the US [20].

As mentioned above, there is general agreement that the
occurrence of ST might be due to delayed endotheliza-
tion and healing. This theory is supported by the result of
the autopsy performed in one of our patients who died.
The stent has shown only marginal endothelization
6 months after the implantation. This implicates a
question concerning the optimal duration of the dual
antiplatelet treatment. Indeed, there is a paucity of data
concerning when the reendothelization of DES is
completed; therefore, it is impossible to give any relevant
advice about when dual antiplatelet treatment can
be/should be interrupted. As the majority (80%) of the
ST cases, however, occurred within 7-12 months in our
study, the prolongation of the dual antiplatelet treatment
for 12 months seems to be sufficient. Information to
support this more or less intuitive approach is, however,
lacking. Moreover, this not only increases the cost of DES
implantation, but also the risk for bleeding or for ST if
clopidogrel needs to be withdrawn for whatever reason.

The finding that a larger stent area and a bigger final
minimal lumen diameter were significantly associated
with ST was unexpected. The reason is not clear and the
explanation is only speculative. One must take into
account the relatively small number of patients enrolled
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in the analysis. In the case of delayed endothelization,
however, the larger stent surface exposed to the blood
might represent a higher possibility of developing ST. Of
course, we cannot also exclude mechanical problems such
as late stent malapposition or late aneurysm because the
intravascular ultrasound investigation has not been used
in all procedures.

Finally, in agreement with recently presented data, our
study has also emerged as a call for the careful
reevaluation of the safety of the ‘first-generation DES’.
We need a longer randomized trial enrolling not only a
sufficient number of selected but also ‘real world’
patients and comparing the DES vs. BMS head-to-head
to answer the questions concerning the safety of DES. We
might, nevertheless, accept a slight excess risk of ST
during the first year in exchange for a major reduction in
the incidence of reintervention by reducing restenosis.
This might, however, not be the case if this slight risk
indeed becomes an annual 1isk for several years.

The main limitation of this study is the relatively small
number of patients and the observational character of the
analysis. The rate of ST might have been overestimated
in our analysis. Our data are, however, consistent with
recently published studies.

In summary, we showed that in a cohort of patients with a
very high clinical and angiographic risk profile, the rate of
STevents was almost 6% with a mortality of 50% after the
cessation (at 6 months) of dual antiplatelet treatment.
The majority (80%) of the cases occurred within 7-12
months. Whether the prolongation of dual antiplatelet
treatment for 12 months would have reduced the rate of
events remains unclear. Our results underscore the
avoidance of the generalized use of DES in a ‘real-world’
cohort of patients until further randomized trials have
ruled out complications.
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CORONARY ARTERY DISEASE

Original Studies

Long-Term Health Outcome and Mortality Evaluation
After Invasive Coronary Treatment Using Drug Eluting
Stents with or without the IVUS Guidance. Randomized
Control Trial. HOME DES IVUS

Jozef Jakabéin,' mp, Radim Spacek,’ mp, Marian Bystron,' mp, Martin Kvasnak,' mp,
Jiri Jager," mp, Josef Veselka,? mp, php, FEsc, Fscal, Petr Kala,® mp, Ph,

Pavel Cervinka,'* mMp, PhD, FESC, FSCAI

Objective: To assess the role of the intravascular ultrasound (IVUS) during implantation
of Drug-eluting stents (DES) on long-term outcome in patients with complex coronary
artery disease and high clinical risk profile with special attention to the development
of late stent thrombosis (LST). Methods: Two hunderd and ten patients were randomly
assigned to receive DES either with (N = 105) or without (N = 105) the IVUS guidance.
Dual antiplatelet treatment was administered for 6 months in all patients. At 18-month
follow-up, the rates of Major adverse cardiac events (MACEs) (death, myocardial in-
farction, and reintervention) were assessed in both groups with special attention to
possible LST. Stent thrombosis was classified according to Academic Research Con-
sortium (ARC). Results: At the 18-month follow-up, there was no significant difference
between both groups regarding MACE (11% vs. 12%; P = NS). Stent thrombosis has
occurred in four patients (3.8%) in the group with and in 6 patients (5.7%; P = NS) in
the group without the IVUS guidance. Conclusions: In our randomized trial we failed to
demonstrate the superiority of the IVUS guidance during DES implantation over stand-
ard high-pressure postdilatation. However we confirmed worrisome results concerning
DES thrombosis after discontinuation of dual antiplatelet-treatment with documented
stent thrombosis related events in almost 5% of patients with 50% of mortality in this
high-risk clinical scenario. ¢ 2009 Wiley-Liss, Inc.

INTRODUCTION

Drug-eluting stents (DES) have markedly reduced re-
stenosis rates compared to bare metal stents (BMS) in
controlled randomized trials as well as in registries [1—
7]. However, recently concerns have been raised about a
possibly increased incidence of late stent thrombosis
(LST) after discontinuation of dual antiplatelet treatment
(more than 6 month after stent implantation) when com-
pared to BMS [8,9]. While a restenosis is relatively be-
nign process, this serious complication is an issue
because, as reported by Iakovou et al. [10], a mortality
of such event is reaching almost 50%. Among well rec-
ognized predictors of LST (delayed endothelisation, re-
nal failure, bifurcation lesions, diabetes, premature anti-
platelet therapy discontinuation, slow thrombus disap-
pearance), the stent under expansion and stent
deployment technique are also considered to be a major

© 2009 Wiley-Liss, Inc.
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contributor for development of LST [11-14]. It has pre-
viously been shown that intravascular ultrasound
(IVUS)-guided “bare” metal stent implantation may
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