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Anotacija

Ievads

Perkutanas koronaras intervences (PCI) loma kreisas koronaras artérijas stumbra
(LM) bojajumu arstésana pasaulé pedejas 2 dekades ir butiski mainijusies un
lielu pienesumu taja ir devusi arT Latvijas pieredze un pétfjumi. ST darba mérkis
ir salidzinat LM perkutanas koronaras intervences (PCI) ar zalem parklata (DES)
un parasta metala (BMS) stentu dro§ibu un efektivitati ilgtermina, apkopot
“realas dzives” LM PCI registra datus un pétit jaunas PCI stratégijas drosibu un
efektivitati 1stu LM bifurkacijas arstésana, tadgjadi demonstrgjot LM PCI ka
droSu un efektivu arst€Sanas metodi thlit€ji un ilgtermina un vienlaicigi arl
apkopojot Latvijas pieredzi LM PCI veiksana.

Darba metodes

Lai analizétu LM PCI metodes dros§ibu un efektivitati tailiteji un ilgtermina,
papildus izmantojot attéldiagnostikas un citas koronaras angioplastijas modernas
ierices, tika izmantoti 3 Latvija veikti pétijumi, kas katrs parstav butisku
misdienu p&tniecibas sadalu:

1. Randomizéts LM pétijums ar ieklautiem 103 pacientiem ar neprotektetu
LM bojajumu, kam tika veikta IVUS kontroléta PCI un plaksnes
pirmssagatavosana ar griezoSo balonu.

2. LM PCI “realas dzives” datu analize no Latvijas Kardiologijas centra
LM PCI registra ar 965 pacientiem, kam veikta LM PCI un veikti 1 un
3 gadu apsekojumi.

3. LM DES-BDS pilot-pétijums ar ieklautiem 46 pacientiem ar stabilu
slodzes stenokardiju ar istu LM bifurkacijas bojajumu, kam tika
pielietota inovativa intervences stratégija ar DES stenta implantaciju
LM/LAD zara un bioabsorbgjosas platformas implantaciju sanu zara,
izmantojot Mini-crush vai T-stent implantacijas tehniku.

Darba secinajumi

Pec LM randomiz€tas grupas pétijuma datiem tika secinats, ka IVUS vadita LM
PCI ar bojajama pirmssagatavo$anu ar CB ir drosa un efektiva taktika. Gan
Istermina 6 ménesu, gan ilgtermina 3 gadu apsekojuma DES bija paraks par
BMS, veicot IVUS analizi liela diametra LM artérijam, ka ar1 kliniski salidzinot
TLR un MACE biezumu. P&c LM PCI registra datiem tika secinats, ka akdits
koronars sindroms ir saistits ar augstaku kardiovaskularas naves un lielaku
MACE risku 1 gada apsekojuma pacientiem péc LM PCI veikSanas. Savukart,
viena stenta tehnika bija paraka par divu stentu tehniku 1 gada kliniskaja
apsekojuma pacientiem pe&c PCI veikSanas LM bifurkacijas bojajumam.
Analizgjot LM DES-BDS pilot-pétijuma 1 un 4 gadu apsekojumu datus, tika
secinats, ka inovativa tehnika ir droSa metode LM bifurkaciju bojajumu
arstésanai.
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Izmantotie saisinajumi

AKS - akiits koronars sindroms

Atm — atmosf@ras

BDS - bioabsorbgjoss (biodegradgjoss) stents (bioabsorbable scaffold)
BMS — parasta metala stents (bare metal stent)

DEB - zalem parklats balons (drug eluting balloon)

DES - zalem parklats stents (drug eluting stent)

DV — darbibas vieniba

Fr — frenci

GZ — galvenais zars

IVUS — intravaskulara ultraskana (intravascular ultrasound)

IABP - intraaortala kontrapulsatora sist€ma (intraaortic balloon pump)
KAS — koronaro artériju unté$anas operacija

KSS — koronara sirds slimiba

LAD — kreisa prieksgja lejupejosa koronara arterija (left anterior descending
artery)

LCx — kreisa apliecosa koronara artérija (left circumflex artery)

LM — kreisas koronaras artérijas kop&jais stumbrs (left main)

MACE - nozimigs nelabveligs kardials notikums (major adverse cardiac
event)

MI — miokarda infarkts

MLA — minimalais ldimena laukums (minimum lumen area)

MLD — minimalais [dmena diametrs

mm — milimetrs

MVD — minimalais asinsvada diametrs (minimal vessel diameter)

NC balons — augsta spiediena balons (non compliant balloon)

ns — nenozimigs (non-significant)

OCT - optiskas koherences tomografija (optical coherence tomography)
PCI — perkutana koronara intervence

PES — ar paklitakselu parklats DES (paclitaxel eluting stent)

SD — standarta deviacija

STEMI — ST-segmenta-elevaciju miokarda infarkts

SZ — sana zars

TLR — mérka bojajuma revaskularizacija (target-lesion revascularization)
TVR — mérka artérijas revaskularizacija (target vessel revascularization)
ULMCA - neprotektéts kreisas koronaras artérijas kopg€jais stumbrs
(unprotected left main coronary artery)

QCA — kvantitativa koronaro artériju angiografija (quantitative coronary

angiography)



1. Visparigais darba raksturojums
1.1.1zvéletas temas aktualitate un novitate

Perkutanas koronaras intervences (PCI) metodei kreisas koronaras arterijas
kopgja stumbra (LM) bojajumu arstéSana ir bitiska loma. PCI metodei LM
koronaro arteriju arsté$ana ir vairakas prieksrocibas salidzinajuma ar kirurgisku
jeb koronaro artériju §unteianas (KAS) metodi. PCI ir mazak invaziva metode,
kuru veicot, pacienta uzturéSanas laiks slimnica p&c intervences veikSanas ir
bitiski mazaks un neeksiste ilgais funkcionali cilvékam ierobezojosais
atkop$anas laiks péc intervences, ka tas ir kirurgiskai metodei. LM bojajuma
nearstéSana, ka ari LM stenta trombozes un restenozes veidoSanas var
manifesteties loti bistamas kliniskas situacijas ka smaga kreisa kambara
disfunkcija vai pekspa nave. Tas skaidrojams ar salidzinosi lielo miokarda
apasinos$anas apjomu, ko nodrosina LM — lidz pat 75 % no kreisa kambara
miokarda, tadg| Sie pacienti sastada Tpasi augsta riska grupu. Kreisas koronaras
artérijas stumbra stenoze ir sastopama aptuveni 4-8 % gadijumu, veicot koronaro
angiografiju pacientiem ar stabilu slodzes stenokardiju (1-5) un 12 % gadijumu
pacientiem ar akiitu koronaru sindromu (6). Savukart, bifurkacijas stenozes
sastada I1dz pat 80 % no visam LM stenozém un “Istu” bifurkaciju bojajumi
sastopami aptuveni 1/2 — 2/3 no visiem LM bifurkaciju bojajumiem. Arst&jot
pacientu ar LM bojajumu izdzivoSanas iespgjas butiski palielinas, arst&jot
perkutani vai ar koronaro art€riju Sunt€Sanas metodi salidzinajuma ar tikai
medikamentozu terapiju (7). Veicinot attistibu LM bojajumu invazivaja terapija
biitu iesp&jams samazinat LM pacientu mirstibas, restenozes un revaskularizaciju
biezumu, vienlaicigi uzlabojot artérijas sadziSanas un turpmakas fiziologiskakas
funkcionésanas iespgjas.

Darba hipotéze ir, ka LM PCI ir drosa un efektiva arstéSanas metode
tulitgji un ilgtermina un, izmantojot att€ldiagnostikas un citas koronaras
angioplastijas modernas ierices, panakami teicami kliiskie rezultati. Tadel darba
ietvaros ir planots atspogulot Latvijas Kardiologijas centra datus, pieredzi un
pienesumu LM PCI pétnieciba, demonstr&jot 3 Latvija veiktus petijumus, kas katrs
parstav butisku muisdienu pétniecibas sadalu. Ta ka pirmas divas darba rezultatu
sadalas atspogulo jau publicétus datus ar randomiz€tu p&tijumu un “realas dzives”
datus no Latvijas LM PCI registra, darba inovativais aspekts ir atspogulots
rezultatu tresaja sadala. TreSaja rezultatu dala tiek analiz&ti rezultati no prospektiva
nerandomiz&ta viena centra pilotpétijuma, p&tot inovativu divu stentu stratégiju
intervencionalai “Tstu” LM bifurkacijas bojajumu arst€Sanai, izmantojot
everolimus izdalosu ar zalém parklatu stentu (DES, drug eluting stenf) galvenaja
zara un biodegradgjosu stentu jeb platformu (BDS) sana zara Mini-crush vai
T-stenta tehnika pec aterosklerotiskas plaksnes pirmssagatavoSanas ar griezoSo
balonu. Procediiras bija veiktas izmantojot intravaskularas ultraskanas (IVUS)



metodi procediiras vadiSanai un optiskas koherences tomografijas (OCT, optical
coherence tomography) metodi rezultata optimizeSanai.

1.2. Darba mérkis un uzdevumi

Darba merkis

1. Salidzinat kreisas koronaras arterijas kopg€ja stumbra (LM) perkutanas
koronaras intervences (PCI) ar zalem parklata (DES) un parasta metala (BMS)
stentu drosibu un efektivitati ilgtermina.

2. Demonstrét Latvijas Kardiologijas centra klinisko pieredzi un LM bojajumu
daudzveidibu pacientiem, kuriem veikta LM perkutana arsteSana Latvijas
Kardiologijas centra.

3. Petit PCI LM 1stu bifurkacijas stenozu inovativas arst€Sanas droSibu un
efektivitati, divu stentu tehnika galvenaja zara implantgjot DES, bet sanu zara
BDS.

Darba uzdevumi

1. A.Noskaidrot, vai IVUS vadita LM PCI pirms stenta implantacijas, bojajumu
sagatavojot ar griezoSo balonu (CB), ir drosa.

1. B. Noskaidrot, vai ar paklitakselu parklats DES ir paraks par BMS PCI
veikSanai pacientiem ar neprotektétu LM bojajumu Tstermina, gan arT ilgtermina
apsekosana.

2. Demonstrét “realas dzives” Latvijas LM PCI registra datus, atspogulojot LM
intervences dazadibu, specifiku un kliniskos iznakumus reala kliniska praksg,
koncentrgjoties uz:
A. akuta koronara sindroma riska izveértéSanu;
B. analizgjot vienas- vai divu stentu tehnikas parakumu 1 gada apsekojuma
pacientiem ar LM bifurkacijas bojajumu.

3. Peétit neprotekt€tu LM T1stu bifurkacijas bojajumu arst€Sana inovativu
arst€Sanas stratégiju: implant&jot everolimus izdaloSu platina-hroma koronaro
stentu (Synergy) LM/LAD zara un bioabsorbg&joso platformu (Absorb) LCX
4. art@rijas ostija, 2 stentu implantacijas tehnika (Mini-crush vai T-stent), pirms
tam bojajumu sagatavojot ar CB:

A. noskaidrot metodes dro$ibu;

B. analizét Mini-Crush vai T-stenta tehnikas parakumu 1 un 4 gadu

apsekojuma, analizgjot klmiskos iznakumus.



1.3. Darba rezultatu aprobacija un publikacijas
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1.4. Promocijas darba struktiira un apjoms

Promocijas darbs uzrakstits latvieSsu valoda, ta apjoms ir 116 lapaspuses.
Promocijas darbs sastav no 12 nodalam: ievads, literatiiras apskats, darba
pamatojums, aktualitate un novitate, darba mérkis un uzdevumi, darba struktiira
un apjoms, darba metodes, rezultati, diskusija, secindjumi, publikaciju un
zinojumu saraksts, izmantotas literatliras saraksts. Darbs satur 36 tabulas un 22
attelus.

Literatiiras apskata tiek sniegts ieskats par LM koronaras arterijas
anatomiju, aterosklerozes attistibas specifiku pacientiem ar LM bojajumu, PCI
metodes IidzSingjo tehniku un materialiem, ka arT aprakstiti starptautiskaja
literatiira pieejamie dati par IidzSingjo pieredzi un pieradijumu Iimeni
neprotektétu LM bojajumu perkutana un kirurgiska arstésana.
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Nodalas darba metodes, rezultati un diskusija tiek aprakstiti lielakie
petijumi un pieredze, kas veidota Latvija sakot ar 2000.gadu, kad tika uzsakta
LM bojajumu perkutana arstésana. Sajas nodalas tiek aprakstiti un analizéti 3
lielakie un nozimigakie petijumi par LM bojajumiem, kas veikti Latvijas
Kardiologijas centra.
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2. Promocijas darba konspektivs izklasts

2.1. Petijumu 1ss teorétiskais pamatojums

Perkutanas koronaras intervences (PCI) metodei LM bojajumu arstéSana ir
biitiska loma. PCI metodei LM koronaro artériju arst€Sana ir vairakas
prieksrocibas salidzinajuma ar KAS metodi. PCI ir mazak invaziva metode, kuru
veicot, pacienta uzturésanas laiks slimnica péc intervences veiksanas ir butiski
mazaks un neeksiste ilgais funkcionali cilvékam ierobezojosais atkopsanas laiks
péc intervences, ka tas ir kirurgiskai metodei. Pe&c PCI veik$anas vajadzibas
gadijuma nakotné pacientam iesp&jama ari KAS metodes pielietosana. LM
bojajuma nearsteéSana, ka ar1 LM stenta trombozes un restenozes veidoSanas var
manifesteties loti bistamas kliniskas situacijas ka smaga kreisa kambara
disfunkcija vai pekina nave. Arstgjot pacientu ar LM bojajumu, izdzivoSanas
iesp€jas butiski palielinas, arst€jot perkutani vai ar koronaro art€riju SuntéSanas
metodi salidzinajuma ar tikai medikamentozu terapiju (7). Pieejamie
randomiz&tie-kontrol&tie p&tijumi un metaanalizes, kas analizé PCI ar DES pret
KAS pacientiem ar LM bojajumu parada lidzvértigus un drosus rezultatus 5 gadu
griezuma attieciba uz navi, miokarda infarktu (MI) un insultu, it ipa$i pacientiem
ar vienkarsu un vid&ji komplicgtu asinsvadu anatomiju un, iznemot atseviskas
klmiskas situacijas, PCI misdienas ir atzita ka lidzvertiga revaskularizacijas
metode LM bojajumu arst€sana (8). Bija vajadzigas gandriz divas dekades, lai
lidz mingtajam atzinam medicina varétu nonakt un LM PCI biitu ikdiena
lietojama pacientiem droSa arst€$anas metode, un taja butisku pienesumu ir
devusi arT Latvijas pieredze un p&tfjumi.

Latvijas Kardiologijas Centrs ir viens no pasaulé atzitiem interven-
cionalas kardiologijas ekspertu centriem ar LM intervenciondlas arstéSanas
aizsakumu no 2000. gada un aktuali jau ieklautiem vairak par 2200 pacientiem
Latvijas Kardiologijas centra LM PCI Registra. Tadg] §1 darba ietvaros ir biitiski
atspogulot Latvijas Kardiologijas centra datus, pieredzi un pienesumu LM PCI
pétnieciba, demonstrgjot 3 Latvija veiktus p&tijumus, kas katrs parstav biitisku
misdienu p&tniecibas sadalu. Viens no pasaulé pirmajiem randomizétajiem LM
petjumiem tika veikts tiesi Latvija un analiz€ja DES nozimi LM bojajumu
arstéSana, sniedzot jau skaidrakas atbildes uz ta laika bitiskiem jautajumiem.
Neatsverams ir ari kliniskas pieredzes, slimibas, ka arT intervences klinisko
iznakumu atspogulojums ikdienas kliniskaja praksé jeb “reala dzive”, kas
vislabak demonstréjams analizgjot klinisko registru datus un attiecigi analizgjot
Latvijas kardiologijas centra izveidoto LM PCI Registru. Joprojam ir batiski
turpinat attistit jaunas tehnologijas un arsté$anas metodes, lai uzlabotu PCI
klisko sniegumu ar vislabakajiem iesp&jamajiem rezultatiem, tap&c Latvijas
Kardiologijas centra tika veikts jaunas LM PCI stratégijas pilot-p&tijums istu LM
bojajumu bifurkacijas arst€Sana, lai parbauditu metodes drosibu. Veicinot
attisttbu LM bojajumu invazivaja terapija, biitu iesp&jams samazinat LM
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pacientu mirstibas, restenozes un revaskularizaciju biezumu, vienlaicigi
uzlabojot art€rijas sadziSanas un turpmakas fiziologiskakas funkcion&Sanas
iesp&jas. Ir butiski analizét ieglitos datus un dalities ar informaciju starptautiski,
lai celtu PCI metodes pieredzi un klinisko efektivitati kopuma.

2.2. Izmantotas metodes
2.2.1. Randomizeta LM peétijuma darba metodes

Laika posma no 2004.gada janvara Ilidz 2006. gada janvarim Latvijas
Kardiologijas centra 103 pacienti ar ULMCA bojajumu tika ieklauti petijuma un
randomizgti 2 grupas: BMS vai ar paklitakselu parklata DES jeb PES grupa. 50
pacienti tika randomizéti BMS grupa un tika veikta PCI ar Express (Boston
Scientific Corp.) vai Liberte (Boston Scientific Corp.) BMS stentu. PES grupa
bija 53 pacienti, kuriem tika veikta PCI ar Taxus Express stentu (Boston
Scientific Corp.). Taxus Express stents ir ar paklitakselu parklats medikamentu
stents. Visi pacienti bija labi KAS kandidati. Visi pacienti parakstija informétas
piekriSanas formas pirms randomizacijas. Visas PCI bija veiktas IVUS kontrolé
un péc aterosklerotiskas plaksnes pirmsstent€Sanas sagatavoSanas ar griezoS$o
balonu. P&tfjuma tika ieklauti pacienti ar kltniski simptomatisku LM bojajumu,
kuriem angiografiski konstatéts limena saSaurindjums (stenoze) >50 %, un
kuriem var veikt PCI. LM koronara arterija tika uzskatita par neprotektétu, ja gan
uz kreisas prieksgjas lejupejosas koronaras artérijas (LAD, lefi anterior
descending artery), gan kreisas aplieco$as koronaras arterijas (LCX, left
circumflex artery) vai to zariem nebija funkciongjosu Suntu. Izslegsanas kriteriji
bija: funkciongjoss Sunts uz LAD vai LCX, vai to zariem, sagaidama pacienta
dzivildze mazaka par vienu gadu un planota nekardiala kirurgiska procediira
tuvako 6 ménesu laika.

PCI procediira

Medikamentoza terapija
Visi pacienti pirms PCI sané@ma antitrombotisko terapiju ar 100 mg aspirina un

klopidogrela 300 mg piesatinoSo devu (ne vairak ka 24 stundas pirms PCI).
Visiem pacientiem bija obligata uzturosa terapija ar klopidgrelu 75 mg vienu
reizi diena vismaz 6 méneSus p&c PCI un aspirina uzturo$a deva 100 mg vienu
reizi diena ilgstosi. Procediiras laika visi pacienti sanéma 10000 DV
nefrakcion€to heparinu vai uz pacienta svaru aprékinatu mazmolekulara
heparina devu. Glikoproteina IIb/Illa receptoru inhibitori tika lietoti péc
operatora brivas izvéles.
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Angiografija

Koronara angiografija tika veikta péc 0,2 mg nitroglicerina intrakoronaras
ievades. Kvantitativa koronara angiografija tika analizéta darba stacija pec
procediiras veikSanas, izmantojot datorizétu QCA-CMS sisteémas versiju 4.0
(Medis Medical Imaging Systems, Leiden, the Netherlands). Procentuala
diametra stenoze un minimalais limena diametrs (MLD) tika mérits diastolé
pirms un pe&c PCI, ka arT 6 méneSu un 3 gadu apsekojuma. Angiografiska
restenoze tika definéta ka >50 % diametra stenoze apsekojuma laika.

IVUS protokols
IVUS izmeklgjumi tika veikti ar Galaxy II IVUS sistemu (Boston Scientific

Corporation, Natick, Mass, USA), veicot automatisko atvilkSanu (motorized
pull-back) ar atrumu 0,5 mm/s. Pirms-PCI un p&c-PCI IVUS kontrole tika veikta
46 pacientiem BMS grupa un 44 pacientiem DES grupa. Apsekosana IVUS tika
veikts pec 6 meénesiem un 3 gadiem. IVUS ierakstu longitudinala rekonstrukcija
un analize tika veikta darba stacija, izmatojot datorizétu QCU-CMS kvantitativas
analizes sist€émas versiju 4.14 (Medis Medical Imaging Systems). P&c
digitalizetas IVUS merfjjumu ierakstiSanas ar att€lu fiksacijas biezumu (frame
rate) 30 att€li/s, tika automatiski izvertets segmentu longitudinals att€lojums.
Izmantojot pirms-PCI ierakstus, tika definéts mérka bojajuma segments, kura
ietilpst arT 5 mm proksimalas un distalas references segmenti. Identisks segments
PCI etapos, p&c-PCI ierakstos un apsekosSanas ierakstos tika noteikti, izmantojot
peri- un intravaskularos markierus (sanu zari, kalcinéti segmenti, perivaskularas
struktiiras) longitudinalajas asinsvada rekonstrukcijas. Asinsvada, stenta un
lumena kontiiras tika automatiski noteiktas un manuali korigétas, izmantojot 6
kadru analiz€$anas intervalu. Interpolétie mérjjumi no pargjiem kadriem tika
automatiski generéti. Stenta limena diametram (vai lamena laukumam) vélinais
zudums (late loss) tika aprékinats no p&c-PCI MLD vai minimala limena
laukuma (MLA), atnemot apsekoSanas MLD vai MLA. Papildus standarta [VUS
mérfjumiem (MLD,MLA un vélinais zudums), mérka vietai tika aprékinatas ar1
neointimas, [imena, stenta, asinsvada un plaksnes tilpumi. Neointimas tilpuma
indekss tika aprekinats ka neointimas tilpuma un segmenta garuma dalfjums.
Procentuala neointimas tilpuma obstrukcija tika definta ka attieciba starp
neointimas hiperplazijas tilpumu un stenta tilpumu pareizinata ar 100. IVUS
un QCA meérjjumus veica neatkarigas personas, nezinot pacienta piederibu
konkr&tai grupai.

OCT protokols
OCT izmeklgjumi tika veikti ilgtermina 3 gadu apsekosana. Kvantitativa analize

tika veikta darba stacija péc procediiras veiksanas. Stenta laukuma un diametra,
ka arT neointimas hiperplazijas mérijumi un stratu analize tika veikti ar 1 mm
intervalu stenta robezas.
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Griezos$a balona angioplastija

CB angioplastija tika veikta ar balona-asinsvada attiecibu 1:1, lai sasniegtu mérki
péc IVUS kritérijiem ar MLA >9.0 mm?. Asinsvada lielums tika mérits mérka
bojajuma vieta no asinsvada médijas lidz médijai, izmantojot IVUS metodi. CB
angioplastija tika veikta visa mérka bojajuma garuma. Balona inflacija tika
veikta 3 reizes, palielinot inflacijas atmosferas.

Stenta implantacija

P&c CB angioplastijas tika veikts IVUS, lai izv&rtetu stenta garumu un diametru.
Visi bojajumi, kas bija ostija vai LM kermeni, tika arst€ti ar viena stenta
implantaciju. Ja bojajums bija LM distalaja dala vai bijurkacija, tad tika
izmantota sekojosa terapijas stratégija. Lielakaja dala gadijumu stents tika likts
pari LCX ostijai vai tika izmantota provizionala T stent€Sana (provisional
T stenting) (ja LCX ostija un/vai bifurkacijas proksimala dala péc stenta
implantacijas nebija optimala). Beigu ,kissing” balonu dilatacija tikai veikta
gadijumos ar suboptimalu rezultatu LCX ostija. Citos gadijumos labs rezultats
tika sasniegts uzreiz péc stenta implantacijas, vai atverot stenta stratas uz LCX
ar maza diametra balonu. P&c stenta implantacijas atkartoti tika veikts IVUS, lai
izvertetu stenta apoziciju un rezidualo stenozi. Ja nebija sasniegts vélamais PCI
rezultats, tad tika veiktas papildus implantacijas ar augsta spiediena balonu (NC
balonu, non compliant balloon).

Apsekosana

Lai izvértétu nevélamos notikumus, visiem pacientiem tika noziméta kliniska
apsekosana ar slodzes testa veik$anu 1, 3, 6 un 12 méneSus péc ieklausanas, ka
ar reizi gada turpmak. Visiem pacientiem, kam netika veikta mérka art€rijas
revaskularizacija pirmo 6 méneSu laika, tika veikta angiografiska un IVUS
kontroles apsekosana péc 6 ménesiem un 3 gadiem. Pacientiem, kas parakstija
attiecigo piekriSanas formu, 3 gadu apsekoSana papildus tika veikta OCT
kontrole.

Definicijas

P&tfjuma primarais gala mérkis bija izdzivoSana bez nozimigiem nelabvéligiem
kardialiem notikumiem (MACE, major adverse cardiac event ) (MACE — free
survival). MACE tika definéts ka jebkura nave, miokarda infarkts vai mérka
bojajuma revaskularizacija (TLR). Ja pacientam tika konstatéts vairak ka 1
MACE, tad pacients tika iedalits nozZimigaka notikuma grupa. Nave tika definéta
ka jebkura iemesla nave. Visas naves tika uzskatitas par kardialam, ja netika
diagnosticets nekardials iemesls. Miokarda infarkts tika definéts ka miokarda
bojajuma markieru palielinasanas: 3 reizes, ja Troponins I, vai 5 reizes, ja CK-
MB masa. Miokarda infarkts ar Q (Q-MI) tika definéts ka jauns miokarda
infarkts ar jaunu dokumentétu Q zobu elektrokardiogramma péc ieklauSanas
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PCI. TLR tika definéta ka atkartota revaskularizacija (PCI vai KAS) luminalai
stenozei stenta vai 5 mm segmenta pirms un/vai pec stenta t.sk. LAD un/vai LCX
ostija. Procediira tika uzskatita par veiksmigu, ja rezultata mérka bojajuma
segmenta bija sasniegts vismaz viens no diviem sekojosiem kriterijiem: ar IVUS
mérita MLA >9,0 mm? vai angiografiski noteikta reziduala stenoze <10 % (ja
minimalais luminalais references asinsvads ir <9,0 mm?, mérot ar IVUS).

Statistiska datu analize

Iegttie dati tika statistiski apstradati ar SPSS (Statistical Package for the Social
Sciences) programmas 12.0 versiju (SPSS Inc., Chicago, IL, USA). Linearie
mainigie tika demonstréti ka vidgjais raditajs + standartnovirze (SD, Standard
deviation). Kategorisko mainigo analizei tika izmantots Pirsona (Pearson) y2
tests. Atkarigi no mainigo sadalijuma linearo mainigo analizei tika izmantots
Student t tests vai Wilcoxon rank-sum tests. Visi statistiskie testi bija divpusgji
(2-sided) un par statistiski ticamiem rezultatiem tiks uzskatiti dati ar p vertibu
<0,05. Izdzivosanas Itknes tika veidotas izmantojot Kaplan-Meier metodi un
salidzinatas izmantojot log rank testu.

2.2.2. LM PCI registra petijuma darba metodes

Visi pacienti, kuriem Paula Stradina Kliniskas universitates slimnicas Latvijas
Kardiologijas centra tika veikta ULMCA PCI, tika ieklauti prospektiva Latvijas
LM PCI registra. LM PCI registrs ir prospektivs un ta datu vaksana un ievade,
ka arl analize turpinds nepartraukti. ST darba analizei tika izmantoti Paula
Stradina Kliniskas Universitates slimnicas Latvijas Kardiologijas Centra LM
PCI registra dati no 2002.gada janvara lidz 2011.gada 31.decembrim. Tika
analizeti dati par pacientiem, kas min&taja laika tika sasniegusi vismaz 1 gada
apsekoSanas periodu.

PCI procediira

LM PClT tika veiktas gan p&c neatliekamam, gan planveida indikacijam. LM PCI
tehniski tika veiktas p&c invaziva kardiologa ieskatiem. Visi tehniskie aspekti
sakot ar arterialas pieejas vietu, slizu izméru (6 vai 7 Fr), vaditajzondi, koronaro
stigu, predilatacijas materialu un stratégijas izvéli, stentu tehnikas, izméru,
postdilatacijas un IVUS lietosana bija opergjosa invaziva kardiologa briva izvéle.
LM PCI tehniskie, kliniskie un anatomiskie aspekti tika detalizéti apkopoti un
dati tika ievaditi elektroniskaja datu bazg.
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Medikamentoza terapija

Visi pacienti pirms PCI sanéma antitrombotisko terapiju, sekojot attieciga laika
posma vadlinijam. Visiem pacientiem tika rekomendéta uzturosa
antitrombotiska terapija pec PCI veikSanas. Ja pacienti netika sanémusi
antikoagulantu terapiju, tad procediras laika visi pacienti sanéma uz pacienta
svaru aprékinatu nefrakcionéto heparinu vai mazmolekularo heparinu.
Glikoproteina IIb/Illa receptoru inhibitori tika lietoti p&c operatora brivas
izvéles.

Definicijas

Nozimigs nelabvéligs kardials vai kardiovaskulars notikums (MACE) tika
definéts ka jebkura nave, Q miokarda infarkts vai TLR apsckoSanas laika. Ja
pacientam tika konstatéts vairak ka 1 notikums, tad pacients tika iedalits
nozimigaka notikuma grupa. Nave tika definéta ka jebkura iemesla nave. Visas
naves tika uzskatitas par kardialam, ja netika diagnosticéts nekardials iemesls.
Miokarda infarkts tika definéts ka miokarda bojajuma markieru palielinasanas:
3 reizes, ja Troponins I, vai 5 reizes, ja CK-MB masa. Miokarda infarkts ar Q
tika definéts ka jauns miokarda infarkts ar jaunu dokumentetu Q zobu elektro-
kardiogramma péc ieklausanas PCI. TLR tika definéta ka atkartota
revaskularizacija (PCI vai KAS) luminalai stenozei stenta vai 5 mm segmenta
pirms un/vai p&c stenta t.sk. LAD un/vai LCX ostija.

Statistiska datu analize

legiitie dati tika statistiski apstradati ar SPSS (Statistical Package for the Social
Sciences) programmas 17.0 versiju (SPSS Inc., Chicago, IL, USA). Linearie
mainigie tika demonstréti ka vidgjais raditajs + standartnovirze (SD, Standard
deviation). Kategorisko mainigo analizei tika izmantots Pirsona (Pearson) y2
tests. Atkarigi no mainigo sadalfjuma linearo mainigo analizei tika izmantots
Student t tests vai Wilcoxon rank-sum tests. Visi statistiskie testi bija divpusgji
(2-sided) un par statistiski ticamiem rezultatiem tiks uzskatiti dati ar p vertibu
<0,05. Izdzivosanas liknes tika veidotas izmantojot Kaplan-Meier metodi un
salidzinatas izmantojot log rank testu.

Atseviski tika izdaliti pacienti ar distalu LM bojajumu (LM bifurkacijas
iesaistiSanos) un pacienti ar stabilu slodzes stenokardiju. Tika veikta 1 un 3 gadu
apsekojuma datu analize.

Apsekosana

Kliniskais apsekojums tika veikts vienu un tris gadus peéc LM PCI. Tika apkopoti
tadi dati ka atkartots miokarda infarkts, atkartotas revaskularizacijas, nave un tas
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iemesls. Visiem notikumiem tika noskaidrots precizs datums. Tika apkopoti dati
par medikamentu lietoSanu un klmiku.

2.2.3. LM DES-BDS stratégijas petijuma darba metodes

Petfjums tika veikts Latvijas Kardiologijas centra laika posma no 2012.gada
novembra l1dz 2015.gada decembrim. Kopa 46 pacienti ar klniski stabilu slodzes
stenokardiju un Tstu ULMCA bifurkacijas bojajumu, kuriem tika planota PCI
izmantojot 2 stentu tehniku, tika ieklauti LM DES-BDS pétijuma.

Pacientu ieklauSana pétijuma

Ieklausanas bridi pacientiem bija jabiit sasnieguSiem 18 gadu vecumu. Ka
papildus nosacijums bija pacienta piekriSana piedalities 1 un 4 gadu kliniska un
angiografiska apsekoSana, izmantojot intrakoronaras att€ldiagnostiskas
izmeklgjumus (IVUS, OCT). Ja pacients nespgja ierasties stacionara noraditaja
laika perioda uz angiografisko apsekoSanu, tad tika veikta telefoniska
apsekoSana, veicot aptauju par kliniskiem notikumiem. Petfjuma protokola bija
iespgjams ieklaut pacientus ar vairaku koronaro art€riju bojajumiem, kuru
arstéSanu veica operatora izveleta seciba. PEtjjuma plismas diagramma ir
paradita 2.2.3.1. attéla. PEétfjuma tika ieklauti pacienti ar kliniski simptomatisku
LM bojajumu un/vai pozitivu slodzes testu, kuriem angiografiski konstatéts

o

limena saSaurinajums (stenoze) >50 % un anatomiski atbilda “Tsta” bifurkacijas
bojajuma kritérijiem. Ka “ists” bifurkacijas bojajums tika definéts bifurkacijas
bojajums, kas anatomiski atbilda Medina klasifikacijai 1,1,1, 1,0,1 vai 0,1,1. LM
koronara arterija tika uzskatita par neprotekt€tu, ja gan uz LAD, gan LCx vai to

zariem nebija funkcion&josu Suntu.

IzslegSanas kriteriji:

1. Pacients atsakas piedalities petijuma;

2. Akiits miokarda infarkts vai insults pedgjas 1 nedélas laika;

3. Pacienti ar zinamu medikamentu nepanesamibu anamn&z€ (piem., aspirins,
heparins, klopidogrels, tikagrelols, everolimus vai kontrastviela);

Pacienti ar smagu slimibu, kuras d&] prognozgjamais dzives ilgums var bt
mazaks par vienu gadu,

Gritnieciba;

Anémija ar hemoglobinu <9 g/dL;

Varstulu patologija, kurai rekomendéta kirurgiska korekeija;

Planota nekardiala kirurgiska procediira tuvako 6 meénesu laika.

»

W
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PCI procediira

Medikamentoza terapija.
Ja pacientam pirms PCI nebija jau uzsakta duala antiagregantu terapija, tad

pacienti pirms PCI sanéma antitrombotisko terapiju ar 325 mg aspirina un
klopidogrela 300 mg vai tikagrelora 180 mg piesatinosas devas (ne vairak ka 24
stundas pirms PCI). Ja pacients jau ikdiena lietoja dualu antiagregantu terapiju,
tad papildus bolus devas nelietoja. Visiem pacientiem bija obligata uzturosa
terapija ar klopidgrelu 75 mg vienu reizi diena vai ar tikagreloru 90 mg divas
reizes diena vismaz 12 méneSus p&c PCI. Aspirina uzturo$a deva 100 mg vienu
reizi diena tika rekomend@ta ilgstoSai terapijai. Procediras laika visi pacienti
sanéma 60—100 IU/kg nefrakcion&to heparinu. Glikoproteina IIb/Illa receptoru
inhibitori tika lietoti p&c operatora brivas izvéles.

2.2.3.1. attels. Pacientu plisma LM DES-BDS pétijumam.

Stenta implantacija

Perkutana arterijas pieejas vieta (femorala vai radiala), ka art ievadsliizas (6 Fr
vai 7 Fr) un vaditajzondes (6 Fr vai 7 Fr) tika lietoti p&c operatora brivas izvéles.
Petijuma pilnais protokols paredz&a sekojoSu intervences stratégiju. Péc
aterosklerotiskas plaksnes modifikacijas ar griezosa balona (CB, Flextome
Cutting Balloon Dilatation Device, Boston Scientific Corp.) inflaciju abos zaros
(GZ un SZ), galvenaja zara tika implantets everolimus izdalo§s DES (Synergy
stents, Boston Scientific Corp.) un sana zara tika implantéts everolimus izdalo$s
BDS (4bsorb BVS, Abbott Vascular) Mini-crush vai T-stent implantacijas
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tehnika. P&c stentu implantacijas tika veikta NC balona un/vai beigu ,,kissing”
balondilatacija.

P&tfjuma protokols paredzgja pirms un péc angioplastijas veikt intravaskularus
izmekl&jumus (IVUS/OCT), materialu izmé&ra korektai izvelei, ka ari
stenta/bioabsorb&josas platformas implantacijas rezultata optimizacijai. IVUS
izmekl&jums tika rekomendgets pirms predilatacijas ar griezoSo balonu abos zaros
(GZ un SZ), bet OCT izmeklgjums tika rekomend@ts rezultata izverte€Sanai
procediras beigas.

Koronara angiografija

Koronara angiografija tika veikta pec 0,2 mg nitroglicerina intrakoronaras
ievades. Angiografiska restenoze tika definéta ka >50% diametra stenoze
apsekojuma laika.

IVUS protokols
IVUS izmeklgjumi tika veikti ar Galaxy II IVUS sistemu (Boston Scientific

Corporation, Natick, Mass, USA), veicot automatisko atvilkSanu (motorized
pull-back) ar atrumu 0,5 mm/s. IVUS tika veikts pirms un péc PCI, ka arT viena
gada angiografiskaja apsekosana. IVUS ierakstu longitudinala rekonstrukcija un
analize tika veikta darba stacija, izmatojot datorizétu QCU-CMS kvantitativas
analizes sistemas versiju 4.14 (Medis Medical Imaging Systems). P&c
digitalizetas IVUS merijjumu ierakstiSanas ar att€lu fiksacijas biezumu (frame
rate) 30 attli/s, tika automatiski izvertets segmentu longitudinals att€lojums.
Izmantojot pirms-PCI ierakstus, tika definéts mérka bojajuma segments, kura
ietilpst arT 5 mm proksimalas un distalas references segmenti. Identisks segments
PCI etapos, p&c-PCI ierakstos un apsekosanas ierakstos tika noteikti, izmantojot
peri- un intravaskularos markierus (sanu zari, kalcinéti segmenti, perivaskularas
struktiiras) longitudinalajas asinsvada rekonstrukcijas. Asinsvada, stenta un
lumena kontiiras tika automatiski noteiktas un manuali korigétas, izmantojot 6
kadru analizg$anas intervalu. Interpolétie mé&rijumi no parjiem kadriem tika
automatiski generéti. Stenta limena diametram (vai limena laukumam) vélinais
zudums (late loss) tika aprékinats no p&c-PCI MLD vai minimala limena
laukuma (MLA) atnemot apsekosanas MLD vai MLA.

OCT protokols
OCT izmeklgjumi tika veikti stenta izvert€Sanai péc stenta implantacijas.

Kvantitativa analize tika veikta darba stacija péc procediiras veiksanas. Stenta
laukuma un diametra, ka arT neointimas hiperplazijas merfjumi un stratu analize
tika veikti ar 1 mm intervalu stenta robeZzas.

Griezo8a balona angioplastija

CB angioplastija tika veikta ar balona-asinsvada attiecibu 1:1, lai sasniegtu mérki
péc IVUS kritérijiem ar MLA >9.0 mm?. Asinsvada lielums tika mérits mérka
bojajuma vieta no asinsvada médijas [idz mé&dijai, izmantojot IVUS metodi. CB

22



angioplastija tika veikta visa mérka bojajuma garuma. Balona inflacija tika
veikta 3 reizes, palielinot inflacijas atmosferas.

Pétijuma apaksgrupas

Ne visiem pacientiem $aja petijuma procediira tika veikta ieverojot protokolu
pilniba. Pacienti, kuriem procedira tika veikta ieverojot visus pétijuma protokola
posmus (pilnais petfjuma protokols), tika iedaliti p&tjjuma “protokola”
apakSgrupa. Vairakos gadijumos operatori izvelgjas neveikt kadu no protokola
rekomend@tajam darbibam un dalai pacientu tika veikta sanu zaru predilatacija
ar CB, bet netika veikta CB predilatacija galvenaja zara un/vai netika implantéts
Synergy stents, ka arT dalai pacientu netika veikta predilatacija ar CB sanu zara.
Lai pilno protokolu salidzinatu ar procediiram, kuram iztrika kads no pilna
protokola stratégijas elementiem, tika izdalita “ne-protokola” apak$grupa.

Definicijas

Nozimigs nelabvéligiem kardials notikumiem (MACE, major adverse cardiac
event) tika definéts ka jebkura nave, kardiala nave, miokarda infarkts, stenta
tromboze vai mérka bojajuma revaskularizacija (TLR) viena gada apsekoSanas
laika. Viena gada apsekosana tika pienemta ka 12 ménesi £ 2 ménesi péc PCI
beigsanas laika. Nave tika definéta ka jebkura iemesla nave. Visas naves tika
uzskatitas par kardialam, ja netika diagnosticéts nekardials iemesls. Miokarda
infarkts tika definéts ka miokarda bojajuma markieru palielinasanas: 3 reizes, ja
Troponins I, vai 5 reizes, ja CK-MB masa. TLR tika definéta ka atkartota
revaskularizacija (PCI vai KAS) luminalai stenozei stentd vai 5 mm segmenta
pirms un/vai p&c stenta t.sk. LAD un/vai LCX ostija.

Apsekojums

Visiem pacientiem bija paredzets kltniskais un angiografiskais (izmantojot IVUS
un OCT) apsekojums péc 1 un 4 gadiem. Atkartota koronara angiografija arpus
noteikta apsekojuma laika tika veikta, ja ta bija indic€ta klinisku simptomu dél
vai miokarda i§€mija tika konstatta funkcionalajos slodzes testos. Ja pacients
nevargja ierasties uz angiografisko apsekojumu, tad tas tika veikts, sazinoties
telefoniski.

Statistiska datu analize

Iegttie dati tika statistiski apstradati ar SPSS (Statistical Package for the Social
Sciences) programmas 17.0 versiju (SPSS Inc., Chicago, IL, USA). Linearie
mainigie tika demonstréti ka vid€jais raditajs + standartnovirze (SD, Standard
deviation). Kategorisko mainigo analizei tika izmantots Pirsona (Pearson) y2
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tests. Atkarigi no mainigo sadalfjuma linearo mainigo analizei tika izmantots
Student t tests vai Wilcoxon—Mann—Whitney tests. Fischer exact tests tika
izmantots, ja kada no analiz€jamo mainigo grupam tika konstatéts skaits < 5.
Visi statistiskie testi bija divpusgji (2-sided) un par statistiski ticamiem
rezultatiem tiks uzskatiti dati ar p vertibu <0,05. Izdzivosanas liknes tika veidotas
izmantojot Kaplan-Meier metodi un salidzinatas izmantojot log rank testu.

2.3. Galvenie pétijumu rezultati

2.3.1. Randomizeta LM peétijuma rezultati (9, 10)

Pacientu raksturojums

Laika posma no 2004.gada janvara lidz 2006. gada janvarim Latvijas
Kardiologijas centra 103 pacienti ar ULMCA bojajumu tika ieklauti p&tijuma un
randomiz&ti 2 grupas: BMS vai PES grupa. 50 pacienti tika randomizéti BMS
grupa, kuriem tika veikta PCI ar Express (Boston Scientific Corp.) vai Liberte
(Boston Scientific Corp.) BMS stentu. DES grupa bija 53 pacienti, kuriem tika
veikta PCI ar Taxus Express paklitakselu izdalosu stentu (Boston Scientific
Corp.). Petljuma pacientu plismas shéma attelota 2.3.1.1. atteéla. Nebija
nozimigu atSkiribu starp abam grupam pamata pacientu klmiskajos datos.
Vidgjais pacientu vecums bija 61,80+10,84 gadi.

103 pacienti ieklauti laika no

2004. gada februara lidz 2006 gada janvarim

!

Randomizacija 1:1 uz ULMCA PKI

BMS grupa PES grupa
n=50 n=53
ApsekoSanas Tdzestiba: Apseko3anas Tdzestiba:
6 ménesu apseko3ana: 6 ménesu apseko3ana:
98% 49/50) 98% (52/53)
3 gadu apsekoSana: 3 gadu apsekosana:
88% (43/49) 06% (50/52)

2.3.1.1. attels. Pacientu plisma pétijjuma garuma.
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Pamata angiografisko datu raksturojums ir apkopots Tabula 2.3.1.1. Procediira
bija veiksmiga 100 % pacientu abas grupas, kaut ar7 bija viena intraprocedurala
komplikacija — artérijas perforacija péc griezosa balona intervences.
Komplikacija tika veiksmigi noversta ar BMS stenta implantaciju. 50 pacientiem
(49 %) tika veikta papildus PCI citam lielam koronaro art€riju segmentam.
Vérojama tendence, ka DES grupa bija lielaks pre-proceduralais asinsvada
diametrs salidzinajuma ar BMS grupu (attiecigi 3,38+0,63 mm vs 3,13+0,74 mm,
p=0,070). Netika konstateta neviena nave, Q-miokarda infarkts, stenta
tromboze vai steidzama KAS operacija intrahospitalaja perioda neviena grupa.
Koronara bojajuma sarezgitiba, mérot SYNTAX skaitli, bija lidziga abas grupas
(attiecigi vidgjais SYNTAX skaitlis 31,4+14,5 BMS grupa un 32,6+11,7 DES

grupa, p = 0,718).

Tabula 2.3.1.1. Pamata angiografisko datu raksturojums.

Radrtajs BMS grupa PES grupa P vertiba
(n=50) (n=53)
LM bojajuma lokalizacija, n (%)
Ostiali 7(14) 2 (4) 0, 087 (ns)
Kermeni 9 (18) 8 (15) 0,793 (ns)
Distali (bifurkacija) 34 (68) 43 (81) 0,173 (ns)
Stentu skaits, n (vidgjais + SD) 1,02+0,14 1,02 +0,14 0,967 (ns)
Stenta garums, mm (vid&jais = SD) 14,02 + 6,24 20,98 + 7,73 <0,001
Stenta diametrs, mm (vidgjais = SD) 3,96 +0,14 3,49+0,25 <0,001
Postdilatacija, n (%) 26 (52) 36 (68) 0,111 (ns)
Kissing-balonu tehnika, n (%) 3(6) 10 (19) 0,074 (ns)
Atvertas stratas uz LCx, n (%) 4(8) 13 (25) 0,033
GP IIb/I1Ia inhibitoru lietosana, n (%) 36 (72) 43 (81) 0,352

6 ménesu apsekosanas angiografiskie rezultati apkopoti Tabula 2.3.1.2. 6 ménesu
angiografiska apsekosana un QCA analize tika veikta visiem 103 pacientiem
(100 %). Apsekosanas analiz€ binara restenoze (ar QCA mérita >50 % diametra
stenoze) biezak tika konstatéta BMS grupa (attiecigi, 22 % vs 6 %, p = 0,0021).
Ilgtermina 3 gadu angiografiska apsekosana tika veikta 74 pacientiem. No 93
izdzivojusajiem pacientiem 3 gadu angiografiska apsekosana netika veikta 6
pacientiem, kam tika veikta TLR jau 6 meéneSu apsekoSanas laika, un 10
pacientiem, kas atteicas veikt koronarografiju.

IVUS rezultati

IVUS rezultati péc 6 menesiem tika analiz&ti 90 pacientiem (87 %), attiecigi 46
pacientiem (92 %) BMS grupa un 44 pacientiem (83 %) PES grupa. IVUS
rezultati uzreiz péc pamata PCI un 6 ménesus p&c PCI apkopoti Tabula 2.3.1.3.
6 ménesSu apsekosana PES grupa tika konstatétas statistiski nozimigas atkiribas
analiz€jot MLD vélio zudumu (late loss), MLA veélino zudumu (late loss) un
neointimas tilpumu salidzinajuma ar BMS grupu. PES grupa bija mazaks MLD
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velinais zudums (/ate loss) un MLA vélinais zudums (late loss), attiecigi MLD
vélinais zudums (/ate loss) bija 0,22+0,22 PES grupa un 0,66+0,33 BMS grupa
(p=0,001). MLA vélinais zudums (late loss) bija 1,07£0,85 PES grupa un
2,70+1,54 BMS grupa (p = 0,001). ArT neointimas tilpums bija nozimigi mazaks
PES grupa, attiecigi 17,22+17,10 mm® PES grupa un 25,98+21,84 mm?® BMS
grupa (p = 0,014).

Tabula 2.3.1.2. Angiografiskie rezultati sakuma procediira un 6 ménesu

apsekojuma.

Radrtajs BMS grupa PES grupa P vertiba
(n=150) (n=53)
Pirms PCI (vidgjais = SD)
MLD, mm 1,14 £ 0,51 1,23+0,56 0,737
References diametrs, mm 3,13+0,74 3,38 +0,63 0,070
Stenoze, % 63,80 + 15,63 62,75+17,97 0,762
Pec PCI _ (vid&jais + SD)
MLD, mm 3,01 +£0,45 3,05 £ 0,40 0,639
References diametrs, mm 3,56 +0,53 3,56+0,42 0,963
Stenoze, % 14,00 £ 10,44 13,82 + 8,36 0,731
6 ménesu apsekojuma (vidgjais + SD)
MLD, mm 2,52 £0,67 2,74 +£ 0,45 0,086
References diametrs, mm 3,20+0,54 3,23+0,46 0,804
Stenoze, % 21,81 +£15,52 15,80 £9.43 0,037
Angiografiskas restenozes biezums, 7 (%) 11 (22) 3(6) 0,021

Ilgtermina 3 gadu apsekosSana sakara ar nepietickamu attéla kvalitati IVUS
analize netika veikta 2 pacientiem. IVUS analize tika veikta 72 pacientiem. IVUS
analizes rezultata tika konstatéta laba implantéto stentu apozicija. 3 gadu
apsekosana tika konstatéta nozimiga atskirtba BMS un PES grupas, analizgjot
MLD vélino zudumu (late loss) un MLA vélino zudumu (late loss).
Salidzinajuma ar PES grupu BMS grupa bija lielaks MLA vélinais zudums (late
loss), attiecigi 1,1+0,9 mm PES grupa un 3,4+1,6 BMS grupa (p < 0,001). BMS
grupa bija lielaks MLD velinais zudums (/ate loss), attiecigi 0,2+0,2 mm PES
grupa un 0,5+0,2 BMS grupa (p < 0,001). ArT neointimas tilpuma indekss un
neointimas tilpuma procentuala obstrukcija 3 gadu apsekosana bija mazaka PES
grupa salidzinajuma ar BMS grupu, attiecigi neointimas tilpuma indekss bija
1,2+1,0 mm3/mm PES grupa un 2,0£0,9 mm*mm BMS grupa (p = 0,015), un
neointimas tilpuma procentuala obstrukcija bija 10,0+5,4 % PES grupa un
18,1£8,7 % BMS grupa (p < 0,001). Salidzinot 6 ménesu un 3 gadu neointimas
tilpuma procentuala obstrukcijas datus PES grupa novéro neointimas
hiperplazijas progresiju, attiecigi 9,8+8,7 % 6 ménesu apsekosana un 10,0+5,4 %
3 gadu apsekosana (p =0,001). BMS grupa neointimas tilpuma procentualas
obstrukcijas atSkirtbas 6 méneSu un 3 gadu apsekoSana nebija statistiski
nozimigas, attiecigi 16,9+£10,7 % 6 méneSu apseko$ana un 18,1+£8,7 % 3 gadu
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apsekosana (p =0,261). 3 gadu apsekoSanas IVUS analizes dati atspoguloti
Tabula 2.3.1.4.

Klmiskie iznakumi

Intrahospitali ne-Q-miokarda infarkts tika konstatéts 6 pacientiem (12 %) BMS
grupa un 4 pacientiem (8 %) DES grupa (p = 0,518). Kliniskie apsekosanas dati
bija pieejami visiem 103 pacientiem (100 %). 6 meénesu kliniskaja apsekoSana
tika konstateta viena (2%) nekardiala nave BMS grupa un viena (2 %) kardiala
nave DES grupa (p = 0,99). Nebija atskiribas abas grupas Q-miokarda infarkta
biezuma, attiecigi viens (2%) Q-MI BMS grupa un viens (2 %) Q-MI DES grupa
(» =0,99). Netika konstateta neviena stenta tromboze. 6 meénesu apsekosana
TLR tika veikta biezak BMS grupa, attiecigi 8 pacientiem (16 %) BMS grupa un
1 pacientam (2 %) DES grupa (p = 0,014). Visam TLR bija pamatotas kliniskas
indikacijas, balstoties vai nu uz tipisku kliniku vai pozitivu slodzes testu. Tabula
2.3.1.5. detalizgti atspoguloti 6 ménesu klisko iznakumu rezultati. 6 ménesu
izdzivo$ana bez MACE (MACE — free survival) bija 70 % BMS grupa un 87%
DES grupa (p = 0,036) (skat. attéls 2.3.1.2.).

Tabula 2.3.1.3.IVUS rezultati uzreiz péc pamata PCI un 6 méneSus péc PCI.

Raditajs BMS grupa PES grupa P vertiba
(n=46) (n=44)
MVD, mm (vidgjais + SD) 4,83 £0,50 4,68 + 0,50 0,149
EEM laukums, mm? (vid&jais + SD) 20,20 + 3,91 17,71 +£3,10 0,001
MLD, mm (vid&jais + SD) 2,90 + 0,54 3,04 £ 0,40 0,154
MLA, mm? (vid&jais = SD) 7,36 +£255 7,57 +191 0,665
Limena diametra late loss, mm 0,66 +0,33 0,22 +0,22 <0,001
(vid&jais + SD)
Liimena laukuma late loss, mm? 2,70 + 1,54 1,07 £0,85 <0,001
(vidgjais = SD)
Neointimas tilpums, mm? 25,98 +£21,84 | 17,22+17,10 0,014
(vidgjais = SD)
Neointimas tilpuma indekss, mm?/mm 1,83 £1,20 0,86 + 0,62 <0,001
(vidgjais = SD)
Procentuala neointimas tilpuma 2520+22,02 | 16,60+ 17,25 0,023
obstrukcija, % (vidgjais + SD)
Malapozicija, 7 (%) 0(0) 0(0) -

Ilgtermina kliniska apsekosana

Pacientu plisma pétijuma garuma atspogulota 2.3.1.1. attéla. Kopuma 93
pacientiem tika veikta ilgtermina kliniska apseko$ana. Saja perioda (906+346
dienas) nave tika konstatéta 7 pacientiem (14,0 %) BMS grupa un 3 pacientiem
(5,7 %) DES grupa (p = 0,193). Kardiala nave bija 4 pacientiem (8,0 %) BMS
grupa un 3 pacientiem (5,7 %) DES grupa (p = 0,710). Nekardialas naves iemesli
BMS grupa bija dél plauSu audzgja, kunga audz&ja un ne-HodZkina limfoma.
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Ilgtermina apsekojuma tika iegliti dati par visiem pétjjuma ieklautajiem
pacientiem.

Apsekojuma perioda Q-MI piedzivoja 1 pacients (2,0 %) BMS grupa un 3
pacienti (5,7 %) DES grupa (p =0,618). Netika konstatéta neviena drosa vai
iespgjama stenta tromboze. 3 gadu apsekoSana TLR tika veikta biezak BMS
grupa, attiecigi 10 pacientiem (20,0 %) BMS grupa (9 PCI un 1 KAS) un 3
pacientiem (5,7 %) DES grupa tika veikt PCI (p =0,038). Visam TLR bija
pamatotas klmiskas indikacijas, balstoties vai nu uz tipisku kliiku vai pozitivu
slodzes testu. MACE tika konstateti biezak BMS grupa, attiecigi 18 pacientiem
(36,0 %) BMS grupa un 7 pacientiem (13,2 %) DES grupa (p=0,011).
Kumulativie klmiskie 3 gadu apsekoSanas rezultati apkopoti tabula 2.3.1.6. un
attela 2.3.1.3.

Tabula 2.3.1.4. SeSu ménesu un 3 gadu apsekoSanas IVUS analizes dati.

Raditajs BMS PES P vertiba
grupa grupa
(n=35) (n=37

P&c PCI
MVD, mm (vidgjais = SD) 4,7+0,5 45+0,5 0,291
EEM laukums, mm? (vid&jais = SD) 19,4 +43 16,8 +3.4 0,035
MLD, mm (vidgjais + SD) 32+04 3,2+0,3 0,900
MLA, mm? (vidgjais £+ SD) 94+1,7 85+1,5 0,078
Malapozicija, n (%) 0 (0) 0 (0) —

6 ménesu apsekojuma
MVD, mm (vidgjais + SD) 4,8+0,5 4,7+0,5 0,521
EEM laukums, mm? (vid&jais + SD) 19,7+4,0 18,0+34 0,096
MLD, mm (vidgjais + SD) 2,9+0,6 3,0+0,4 0,501
MLA, mm? (vidgjais = SD) 72+2.8 73£2,0 0,892
Limena diametra late loss, mm (vid&jais = SD) 0,5+0,3 0,2+0,3 0,012
Liimena laukuma late loss, mm? (vidgjais + SD) 3014 13+1,2 <0,001
Neointimas tilpuma indekss, mm*/mm 1,9+1,2 1,0+£0,8 0,002
(vidgjais = SD)
Procentuala neointimas tilpuma obstrukcija, % 16,9 +10,7 9,8 £8,7 0,011
(vidgjais = SD)
Malapozicija, n (%) 0 (0) 0 (0) —

3 gadu apsekojuma
MVD, mm (vidgjais = SD) 48+0,5 49+0,5 0.644
EEM laukums, mm? (vid&jais = SD) 18,4+4,0 18,9+4.,0 0.642
MLD, mm (vidgjais + SD) 2,8+0,5 3,0+0,4 0.108
MLA, mm? (vidgjais = SD) 6,6 £2,5 7,5+£1,7 0.153
Limena diametra late loss, mm (vidgjais + SD) 0,5+0,2 0,2+0,2 <0.001
Liimena laukuma late loss, mm? (vidgjais + SD) 34+1,6 1,1+£0,9 <0.001
Neointimas tilpuma indekss, mm*/mm 2,0+0,9 1,2+1,0 0.015
(vidgjais £+ SD)
Procentuala neointimas tilpuma obstrukcija, % 18,1 +£8.,7 10,0+54 <0.001
(vid&jais = SD)
Malapozicija, 1 (%) 0(0) 0(0) -
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Tabula 2.3.1.5. Se$u ménesSu klinisko iznakumu rezultati.

Raditajs BMS PES grupa P vertiba
grupa (n=53)
(n=150)
Intrahospialie iznakumi
Nave, n (%) 0 (0) 0(0) -
Kardiala nave, n (%) 0 (0) 0 (0) —
Miokarda infarkts (kopa) 7 (%) 6 (12) 4(8) 0,518
Q-miokarda infarkts, n (%) 0(0) 0(0) -
Ne-Q-miokarda infarkts, n (%) 6 (12) 4(8) 0,518
Stenta tromboze, 7 (%) 0(0) 0(0) -
TLR (kopa), n (%) 0(0) 0(0) —
TLR-PCI, n (%) 0(0) 0(0) -
TLR-KAS, 1 (%) 0 (0) 0 (0) -
MACE, n (%) 6 (12) 4(8) 0,518
6 ménesu kumulativie iznakumi
Nave, n (%) 1(2) 1(2) >0,99
Kardiala nave, n (%) 0(0) 1(2) >0,99
Miokarda infarkts (kopa) n (%) 7 (14) 5(09) 0,548
Q-miokarda infarkts, n (%) 1(2) 1(2) >0,99
Ne-Q-miokarda infarkts, n (%) 6 (12) 4(8) 0,518
TLR (kopa), n (%) 8 (16) 1(2) 0,014
TLR-PCI, n (%) 8 (16) 1(2) 0,014
TLR-KAS, 1 (%) 0(0) 0(0) —
MACE, n (%) 15 (30) 7(13) 0,054

Tabula 2.3.1.6. Kumulativie kliniskie 3 gadu apsekoSanas rezultati.

Raditajs BMS grupa PES grupa P vertiba
(n=50) (n=53)
Nave, n (%) 7 (14,0) 3(5,7) 0,193 (ns)
Kardiala nave, n (%) 4 (8,0) 3(5,7) 0,710 (ns)
Q-miokarda infarkts, n (%) 1(2,0) 3(5,7) 0,618 (ns)
TLR (kopa), n (%) 10 (20,0) 3(5,7) 0,038
TLR-PCIL n (%) 9 (18,0) 3(5,7) 0,067
TLR-KAS, n (%) 1(2,0) 0 (0) 0,485 (ns)
MACE, n (%) 18 (36,0) 7(13,2) 0,011
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2.3.1.3. attels. Kaplan-Meier likne: 2 gadu izdziveSana bez MACE.
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2.3.2. LM PCI Registra petijuma rezultati
Apsekojums — visa populacija

Tika analiz&ti dati no LM PCI registra par pacientiem, kas tika ieklauti registra
laika posma no 2002. gada janvara lidz 2011. gada 31. decembrim un bija
sasniegusi | gada apsekoSanas periodu (n =965). Analizétas populacijas
raksturojosie raditaji ir paraditi 2.3.2.1. tabula. Pacientu vid&jais vecums bija
64,6 £ 10,4 gadi, no kuriem 3/4 bija virie$i. Vairumam pacientu bija arteriala
hipertensija un dislipidémija, ka arT vairak neka puse pacientu bija aktivi
sméeketaji. Akits koronars sindroms bija 27,8 % pacientu. Gandriz pusei pacientu
bija anamn&zé miokarda infarkts un PCI. Analiz&tajiem pacientiem vidgji bija
laba kreisa kambara izsviedes frakcija.

Tabula 2.3.2.1. Analizétas populacijas raksturojosie raditaji.

Raditajs Vertiba
Vecums, gadi (vid&jais + SD) 64,6 + 10,4
Dzimums

Viriesi, n (%) 704 (73,0)

Sievietes, n (%) 261 (27,0)
Arteriala hipertensija, n (%) 759 (79,0)
Cukura diabéts, 7 (%) 138 (14,5)
Dislipidémija, n (%) 728 (75.9)
Smekésana

Aktivi smekétaji, n (%) 490 (53,0)

Bijusie smeketaji, n (%) 270 (29,2)

Nekad nav smék&jusi, n (%) 165 (17,8)
Miokarda infarkts anamn@zg, n (%) 439 (45,4)
KSS gimenes anamnézg, n (%) 278 (30,3)
PCI anamnézg, n (%) 436 (45,6)
KAS anamnézg, n (%) 11(1,1)
Miokarda infarkts bez Q, n (%) 158 (16,3)
Nestabila stenokardija, n (%) 111 (11,5)
Stabila stenokardija, 7 (%) 689 (71,2)
Vidgjais hospitalizacijas ilgums, dienas (vidgjais + SD) 4,7+3,7
Izsviedes frakcija, % (vid&jais + SD) 56,1 +£9,9
Kopgjais holesterins, mmol/l (vidgjais = SD) 47+14
Zema blivuma lipoproteinu holesterins, mmol/l (vidgjais + SD) 2,7+1,1

Koronaro artériju slimibas un procediiras raksturojums atspogulots 2.3.2.2. ta-
bula. Izoleta LM stenoze bija sastopama tikai 4,9 % pacientu. Vairumam
pacientu LM slimiba kombingjas ar visu tris koronaro art€riju nozimigu slimibu,
ko atspogulo arT augstais SYNTAX skaitlis. Vairak ka pusei pacientu SYNTAX
skaitlis bija > 30. Vairumam pacientu (61,6 % gadijumu) bija distala LM slimiba
ar bifurkacijas iesaistiSanos. TreSdalai pacientu PCI laika tika lietota IVUS, bet
OCT un frakciongtas plismas rezerves meériSana tika lietota reti. GP IIb/Illa
blokatori tika lietoti vairumam pacientu LM intervences laika. Divas treSdalas
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LM PCI tika veiktas izmantojot femoralo pieejas vietu un divam tresdalam
pacientu tika lietots griezosais balons galvena zara predilatacijai, bet sanu zara
predilatacijai griezoSais balons tika lietots reti. Vairumam pacientu tika
implantéts zalem parklats stents. “Kissing” balonu tehnika, procediiru beidzot,
tika lietota salidzinosi reti — 15,6 % gadijumu.

Tabula 2.3.2.2. Koronaro artériju slimibas un procediiras raksturojums.

Radrtajs Vertiba
LM stenoze, % (vid&jais + SD) 80,5+ 10,5
Izoléta LM slimiba, n (%) 47 (4.9)
LM bojajums un 1 asinsvada slimiba, 7 (%) 173 (17.9)
LM bojajums un 2 asinsvadu slimiba, n (%) 289 (29,9)
LM bojajums un 3 asinsvadu slimiba, n (%) 440 (45,5)
LM bifurkacijas slimiba, n (%) 596 (61,6)
SYNTAX skaitlis, vid&jais £ SD 30,7+11,7
SYNTAX skaitlis > 30, n (%) 488 (50,4)
EUROscore, vidgjais = SD 3,8+5,0
Intravaskulara ultraskana, n (%) 294 (30,4)
Optiskas koherences tomografija, n (%) 11 (1,1)
Frakcionéta pliismas rezerve, n (%) 6 (0,6)
GP IIb/Il1a blokatoru lietoSana, n (%) 732 (87,1)
Intraaortala kontrapulsacija, n (%) 49 (5,1)
Vaskularas pieejas vieta

Radiala arterija, n (%) 298 (30,8)

Femorala artérija, n (%) 651 (67,3)
Predialatacija, n (%) 247 (25.5)
Griezo§a balona lietoSana galvenajam zaram, n (%) 615 (63,5)
Griezosa balona lietoSana sanu zaram, n (%) 61(6,3)
Postdilatacija, 7 (%) 691 (72,3)
“Kissing” balonu tehnika, 7 (%) 151 (15,6)
DES, n (%) 801 (82,7)
Divu stentu bifurkacijas tehnika, n (%) 51(5,3)
LM stenta diametrs, mm (vidgjais + SD) 3,8+0,4
LM stenta garums, mm (vid&jais + SD) 182+74

Divu stentu bifurkacijas tehnika arst€to pacientu grupa atspogulota
2.3.2.3. tabula. Divu stentu bifurkacijas tehnika tika arstéts 51 pacients (5,3 %),
no kuriem gandriz pusei pacientu tika lietota “Crush” tehnika. “Kissing” balonu
tehnika $aja pacientu grupa tika lietota vairak ka pusei pacientu. Griezosa balona
tehnika galvenajam zaram tika lietota retak, bet sanu zaram biezak ka kopg&jai
pacientu grupai.
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Tabula 2.3.2.3. 2-stentu tehnika arsteto bojajumu un PCI tehniskie
aspekti.

Raditajs Vertiba
Divu stentu tehnika

“Culotte” tehnika, n (%) 15 (29,4)

“Crush” tehnika, n (%) 24 (47,1)

T stenta tehnika, n (%) 12 (23,5)
“Kissing” balonu tehnika, 1 (%) 28 (54,9)
Griezo§a balona lietoSana galvenajam zaram, n (%) 23 (45,1)
Griezosa balona lietoSana sanu zaram, n (%) 14 (27,5)
Radiala pieeja, n (%) 11 (21,6)
DES, n (%) 46 (90,2)

Viena gada iznakumi
Viena gada iznakumi ir paraditi 2.3.2.4. tabula. Kardiala nave tika konstatgta
3,8 % pacientu, TLR tika veikts 4,3 % pacientu, bet MACE (kardiovaskulara

nave, ne fatals miokarda infarkts, TLR) — 8,1 % pacientu.

Tabula 2.3.2.4. Viena gada kliniskie iznakumi.

Raditajs Vertiba
TLR, n (%) 41 (4,3)
TVR, n (%) 122 (12,8)
Ne fatals miokarda infarkts, % (n) 8 (0,8)
Kardiala nave, n (%) 36 (3,8)
Kopgja nave, n (%) 48 (5,0)
MACE (Kardiovaskulara nave, ne fatals miokarda infarkts, TLR), n (%) 85 (8,1)

Salidzinot dazadas grupas, viena gada kardiala mirstiba pacientiem ar akiitu
koronaru sindromu un stabilu stenokardija att€lota 2.3.2.1. attéla un rada par 5,5
%-punktiem lielaku kardialu mirstibu pacientiem ar akaitu koronaru sindromu
PCI laika (p < 0,0001). Viena gada mirstiba pacientiem ar viena un divu stentu
tehniku att€lota 2.3.2.2. att€la un rada par 6,4 %-punktiem lielaku mirstibu
pacientiem, kam PCI bifurkaciju bojajumu labosanai tika izmantota divu stentu
tehnika (p = 0,017). Viena gada TLR atskiriba pacientiem ar viena un divu stentu
tehniku att€lota 2.3.2.3.attela un rada par 9,9 %-punktiem biezaku TLR divu
stentu grupa (p < 0,0001). Viena gada MACE pacientiem ar akiitu koronaru
sindromu un stabilu stenokardija att€lota 2.3.2.4.att€la un rada par 7,7 %-pun-
ktiem lielaku MACE risku pacientiem ar akiitu koronaru sindromu PCI laika
(» < 0,0001). Viena gada MACE pacientiem ar viena un divu stentu tehniku
redzama 2.3.2.5. att€la un rada par 16,3 %-punktiem lielaku MACE divu stentu
tehnikas grupa (p < 0,0001).
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2.3.2.1.attels. Viena gada izdzivo§ana pacientiem ar akiitu koronaru
sindromu un stabilu slodzes stenokardiju.

2.3.2.2.attels. Viena gada izdzivoSana pacientiem ar viena un divu stentu
tehniku.
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2.3.2.3.attels. Viena gada izdzivosana bez TLR pacientiem ar viena un diva
stentu tehniku.

2.3.2.4.attels. Viena gada izdzivoSana bez MACE pacientiem ar akiitu
koronaru sindromu un stabilu slodzes stenokardiju.
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2.3.2.5.attels. Viena gada izdzivoSana bez MACE pacientiem ar viena un
divu stentu tehniku.

2.3.3. LM DES-BDS strategijas petijuma rezultati
Pacientu raksturojums

Petfjums tika veikts Latvijas Kardiologijas centra laika posma no 2012.gada
novembra Iidz 2015.gada decembrim. Kopa 46 pacientiem ar kliiski stabilu
slodzes stenokardiju un Tstu ULMCA bifurkacijas bojajumu tika veikta PCI.
Visiem pacientiem procediira bija veiksmiga ar labu angiografisko rezultatu.
Hospitalizacijas laika nozimigas komplikacijas netika konstatetas un visi
pacienti tika izrakstiti apmierinosa klmiski stavokli. Vidgjais pacientu vecums
bija 66,1 + 8,9 gadi. Lieclaka dala pacientu bija viriesi (73,9 %). Domingjosie
kardiovaskularie riska faktori bija arteriala hipertensija (95,7 %) un dislipidémija
(87,0 %). Smékésana tika konstatéta 28,3 % gadijumu. Diagnosticéts cukura
diabéts (neinsulingjams) bija 13 % pacientu, KSS gimenes anamn&ze bija 26,1 %
pacientu. Lielakai dalai pacientu (63 %) bija hroniska sirds mazsp&ja ar saglabatu
kreisa kambaru izsviedes frakciju. Dati par statinu terapiju pirms pétijumu nav
pieejami, bet ieklauSanas bridi vidgjais ZBLH bija 2,24 mmol/l. Anamn&zg
miokarda infarkts bija 30,4 % pacientu un 45,7 % pacientu anamnéze bija PCI.
Periféro artériju slimiba bija 13 % pacientu. Salidzinot apaksgrupas, statistiski
nozimiga atskiriba bija ve€rojama tikai attieciba uz pacientu vecumu — protokola
grupa pacientu vidgjais vecums bija lielaks (69,2 vs 62,4 gadi, p < 00,1).
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Perkutanas koronaras intervences raksturojums

No 46 procediiram vairakuma gadijumu ka vaskulara pieeja tika izmantota a.
femoralis (65,2 %), ka arT izmantota 7 Fr ievadsliza (73,9 %). Gandriz visiem
pacientiem (93,5 %) pirms predilatacijas tika veikta IVUS diagnostika galvenaja
zara (GZ) un sanu zara (SZ), bet pec IVUS vizualas analizes, predilatacija ar
griezoSo balonu (CB) tika veikta mazak pacientiem, attiecigi, GZ 80,4,%
gadijumu ar vidéjo CB diametru 3,36 £ 0,29 mm un sanu zara CB predilatacija
veikta 82,6 % gadijumu ar vidgjo CB diametru 3,17 + 0,34 mm. Mini-crush
tehnika tika pielietota biezak ka T-stenta tehnika (attiecigi, 69,6 % vs 30,4 %).
P&tljuma galvena zara stent€Sanai galvenokart tika izmantoti Synergy stenti
(91,3%), tomér nepiecieS$ama stenta izméru neatbilstibas gadijuma retos
gadijumos tika izvEleti art citi jaunakas paaudzes DES. Vienam pacientam bija
izmantots everolimus izdalo$s Promus Element (Boston Scientific Corp.) stents,
1 pacientam tika izmantots everolimus izdaloS§s Promus premiere (Boston
Scientific Corp.) stents, 1 pacientam tika izmantots biolimus izdaloSs
Biofreedom (Biosensors International) stents un vél 1 pacientam tika implantets
everolimus izdaloss Xience V (4bbott Vascular) stents. Kopuma galvenaja zara
implanteto stentu vid&jais stenta garums bija 22,52 £ 7,34 mm un vidgjais
diametrs 3,80 £ 0,28 mm. Sana zara Absorb stents tika implantSts visiem
pacientiem ar vid€jo stenta garumu 15,83 + 4,83 mm un vid&jo diametru 3,11 £
0,37 mm. Beigu “kissing” balonu dilatacija tika veikta 91,3 % gadijumos. P&c
stenta implantacijas PCI rezultata optimizacijai nepiecieSama vizualizacija tika
veikta ar IVUS metodi GZ un SZ 89,1 % gadijumu, bet ar OCT metodi GZ
91,3 % gadijumu un SZ 87 % gadijumu. Procediru laika tika novérotas 5
komplikacijas, no kuram bija 2 disekcijas péc CB izmantosanas. Viena disekcija
péc Synergy stenta implantacijas tika piesegta ar papildus Synergy stentu.
Savukart, otra disekcija netika piesegta ar stentu. Tika novérotas 2 cirkSna
hematomas, kur veiktas sekmigas manualas punkcijas vietas kompresijas un
asins parlieSana nebija nepiecieSama. Veiksmigs iznakums tika noverots visam
procediiram. Ieklausanas procediiras stacion€Sanas laika nenoveéroja nozimigas
ar vai bez procediiru saistitas komplikacijas.

1 gada apsekojums

Vidgjais apsekojuma laiks bija 12,1 + 3,1 meénesi jeb 380 + 93 dienas.
Angiografiskais apsekojums tika veikts 41 pacientam (89,1 %) un telefoniski tika
apsekoti 5 pacienti (10,9 %), kuri nevargja ierasties uz angiografisko apse-
kojumu. Dualo antitrombotisko terapiju rekomend&tos 12 ménesus bija lietojusi
visi pacienti (100 %), no kuriem klopidogrelu lietoja 28 pacienti (60,9 %) un
tikagrelolu lietoja 18 pacienti (39,1 %). Veicot viena gada apsekojuma analizi,
tika konstatéti 7 MACE notikumi (15,2 %), no kuriem lielaka dala gadijumu bija
klmiski nepiecieSama meérka bojajuma revaskularizacija (TLR). Angiografiski
sana zara restenoze konstatéta 9 gadijumos (19,6 %), bet galvenaja zara restenoze
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netika konstatéta. Vieniga stenta tromboze (2,2 %) tika konstatSta akiiti, 26
dienas péc stentu implantacijas sanu zara, Absorb stenta, kam sekoja akita
atkartota revaskularizacija, bet iznakuma pacientam attistfjas Q miokarda
infarkts. Pirma gada apsekojuma iznakumi atspoguloti tabula 2.3.3.1.

Tabula 2.3.3.1. 1 gada un 4 gadu apsekojumu iznakumi (n = 46).

Raditajs 1 gads 4 gadi
Angografiskais apsekojums, n (%) 41 (89,1) 33 (71.7)
Telefoniskais apsekojums, n (%) 5(10,1) 13 (28.2)
Mirstiba, n (%) 0(0) 0(0)
Kardiala nave, n (%) 0 (0) 0 (0)
Miokarda infarkts, n (%) 1(2,2) 1(2,2)
Angiografiska restenoze, n (%) 9 (19,6) 11(23,9)
Kliniski nepiecieSama TLR, n (%) 7 (15,2) 9 (19,6)
Galvena zara (LM-LAD DES) restenoze, 1 (%) 0(0) 1(2,2)
Sanu zara (LCX BDS) restenoze, n (%) 7 (152) 7 (152)
Stenta tromboze, 1 (%) 1(2,2) 1(2,2)
MACE, n (%) 7 (15,2) 9 (19,6)

4 gadu apsekojums

Veicot pacientu apsekojumu péc 4 gadiem, vid€jais apsekojuma laiks bija 4,1 +
0,4 gadi jeb 1532 = 126 dienas. 33 pacientiem (89,1 %) tika veikts angio-
grafiskaia apsekojums, bet 13 pacienti (28,2 %), kuri nevargja ierasties uz
angiografisko apsekojumu, tika apsekoti telefoniski. 4 gadu apsekojuma
kliniskie iznakumi atspoguloti tabula 2.3.3.1. Apsekojot pacientus $aja laika
perioda kopuma tika konstatéti 9 MACE notikumi (19,6 %), no kuriem 7
gadijumos (15,2 %) bija kliniski nozimiga sanu zara (LCX BDS) restenoze, ar
sekojoSu meérka bojajuma revaskularizaciju. Galvena zara (LM-LAD DES)
restenoze tika konstatéta 1 gadijuma (2,2 %). Citi nozimigi nelabvéligi notikumi
$aja apsekojuma perioda netika konstateti.

MACE apaksgrupu analize

Pacientu grupa, kur procediira tika veikta p&c pilna protokola (“protokola”
grupa), 1 gada MACE biezums bija 8,0 %, kas statistiski ticami neat$kiras no ne-
protokola grupas pacientiem jeb pacientiem, kuriem netika veikta CB pre-
dilatacija un/vai Synergy stenta implantacija GZ un netika veikta CB
predilatacija SZ (attiecigi, 8,0 % vs 23,8 %, p = 0,220). Pacientu apsekojuma
kopgjie MACE iznakumi defingtajas apaksgrupas atspoguloti tabula 2.3.3.2.
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Tabula 2.3.3.2. 1 un 4 gadu apsekojuma kopejais MACE iznakums
apakSgrupas.

RS, Protokola Ne-protokola .
Raditajs apaks$grupa (n = 25) apakSgrupa (n =21) pvertiba
MACE 1 gada laika, n (%) 2 (8,0 5(23.,8) 0,220%*
MACE 4 gadu laika, 1 (%) 3 (12,0) 6 (28,6) 0,264*

*izmantots Fisher exact tests

4 gadu apsekojuma MACE biezums pacientiem protokola grupa bija 12,0 %, kas
nebija statistiski nozimigi atskirigs attieciba pret ne-protokola grupas pacientiem
(12,0 % vs 28,6 %, p=0,264). Pec 4 gadu apsekojuma neviens nozimigs
nelabveligs notikums netika konstatets 88,0 % pacientiem protokola grupa un
71,4 % pacientu ne-protokola grupa (p = 0,146; skat. attelu 2.3.3.1.).

Proceduralo faktoru analize

Salidzinot stentu implantacijas tehnikas, nebija atSkiritbas meérka bojajuma
revaskularizaciju (TLR) biezuma 1 un 4 gadu apsekojumos (attiecigi, 28,6 %
T-stent tehnikai vs 9,4 % Mini-crush tehnikai, p = 0,176, un 28,6 % T-stent
tehnikai vs 15,6 % Mini-crush tehnikai, p = 0,423). Analizgjot CB predilatacijas
pielietoSanu sanu zara aterosklerotiskas platnes modifikacijai, viena gada
apsekojuma veéro, ka pacientu grupa, kur bija veikta CB predilatacija SZ, tika
konstatéti statistiski ticami mazak TLR neka pacientu grupa, kur netika veikta
CB predilatacija SZ (attiecigi 5,6 % vs 50 %, p =0,003), ko véro arT 4 gadu
apsekojuma (attiecigi, 11,1 % vs 50 %, p = 0,015).

1.0 ™
L 88,0 I Ne-protokola grupa

o 714 1 Protokola grupa
[zd
21V
ofa ,,
na

0.2

p=0,146
00 Log Rank (Mantel-Cox)
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Attels 2.3.3.1. 4 gadu apsekojuma pacientu izdzivoSana bez MACE
notikumiem.
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Lai izvértetu iesp&jamo Absorb stenta diametra ietekmi uz TLR biezumu, tika
izdalitas divas apaks$grupas, balstoties uz implantéta Absorb stenta diametra
lielumu. Viena gada apsekojuma nebija atSkiribas starp pacientu grupam ar
Absorb diametru <2,5 mm un ar Absorb diametru >2,5 mm attieciba uz TLR
biezumu (attiecigi, 33,3 % vs 10,8 %, p = 0,124). Savukart 4 gadu apsekojuma
vérojama tendence biezak veikt TLR pacientu grupa, kur Absorb izmérs bija
lielaks, t.i., >2,5 mm (attiecigi, 44,4 % vs 13,5 %, p = 0,058). Proceduralo faktoru
datu analize ir atspogulota tabula 2.3.3.3.

Tabula 2.3.3.3. Pirma un 4. gada apsekojuma proceduralo faktoru anahze
(n = 46).

Proceduralais faktors
Raditajs T-stenta tehnika (n = 14) Mml-z‘tu:l;g:hmka pvertiba
TLR 1 gada laika, n (%) 4 (28,6) 3094 0,176*
TLR 4 gadu laika, n (%) 4 (28,6) 5(15,6) 0,423*
CB predialatacija SZ Nav CB predialatacija
(LCX) (n=36) SZ (LCX) (n=10)
TLR 1 gada laika, n (%) 2 (5,6) 5(50) 0,003 *
TLR 4 gadu laika, n (%) 4 (11,1) 5 (50) 0,015*
Absorb stenta diametrs Absorb stenta diametrs
<2,5mm (n=9) >2,5mm (n=37)
TLR 1 gada laika, n (%) 3(333) 4(10,8) 0,124*
TLR 4 gadu laika, n (%) 4 (44,4) 5(13.5) 0,058*

*izmantots Fisher exact tests

Analizgjot sikak pacientu apakSgrupas attieciba uz TLR biezumu, pacientiem,
kam bija nepiecieSsamiba veikt atkartotu bojajuma revaskularizaciju, kopuma
véroja augstaku kop€ja holesterina un ZBLH ltmeni neka pacientiem, kam TLR
netika veikta (attiecigi, kopg€jais holesterins 4,75 + 1,22 vs 3,8 £ 0,79 mmol/l;
p=0,021 un ZBLH 2,96 £ 1,0 vs 2,07 £ 0,68 mmol/l; p = 0,009). Pacientu bez
un ar TLR apaksgrupu analize 4 gadu apsekojuma laika atspogulota tabula
2.3.3.4. IVUS izmantoSana pec stenta implantacijas, angioplastijas rezultata
novertéSanai un optimizacijai galvenaja un sanu zara ir butisks procediiras
posms. Pacientu grupa, kuriem apseko$anas perioda tika veikts TLR, retak bija
veikts IVUS izmeklgjums p&c stenta implantacijas ieklausanas PCI laika neka
pacientiem, kuriem TLR nebija veikta (attiecigi, 55,6 % vs 94,6 %, p = 0,009).
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Tabula 2.3.3.4. Pacientu bez un ar TLR apakS$grupu analize 4 gadu
apsekojuma laika.

Pacientu apaksgrupa
Raditajs TLR Nav TLR | p vértiba
(n=9) (n=37)
Vecums, gadi (vidgjais = SD) 8t | es1sss | 0679
Viriesi, n (%) 7 (77,7%) 27 (73%) 0,568
Syntax skaitlis (vid&jais + SD) 22,56 +5,1 | 2338+53 0,675
Hiperholesterinémija, n (%) 7 (77,8%) 33 (89,2%) 0,333
Arteriala hipertensija, 1 (%) 9 (100%) 35 (94,6%) 0,643
Cukura diabéts, n (%) 1(11,1%) 5 (13,5%) 0,667
Smékesana, n (%) 4 (44,4%) 9 (24,3%) 0,211
Hroniska sirds mazsp&ja, n (%) 7 (77,8%) 22 (59,5%) 0,268
Kopéjais holesterins, mmol/l (vidéjais + SD) 4,75+ 1,22 3,8+0,79 0,021
ZBLH, mmol/l (vidéjais = SD) 2,96+ 1,0 2,07 £ 0,68 0,009
CB predilatacija sanu zara, n (%) 4 (44,4%) 32 (86,5%) 0,015
Absorb stenta diametrs, mm (vid&jais £ SD) 2,94+046 | 3,14+0,35 0,243
Absorb stenta diametrs < 2.5 mm, n (%) 4 (44,4%) 5 (13,5%) 0,048
IVUS GZ un SZ pirms PCI 8 (88,9%) 34 (91,9%) 0,595
IVUS GZ un SZ péc PCI 5 (55,6%) | 35(94,6%) 0,009
OCT SZ péc PCI 9 (100%) 33 (89,2%) 0,405
OCT GZ péc PCI 9 (100%) 33 (89,2%) 0,405
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3. Diskusija

Perkutanas koronaras intervences (PCI) loma kreisas koronaras arterijas stumbra
(LM) bojajumu arstésana pasaule pedejas 2 dekades ir butiska mainijusies un
lielu pienesumu taja ir devusi arT Latvijas pieredze un pétfjumi. LM stenoze ir
sastopama aptuveni 4-8 % gadijumu, veicot koronaro angiografiju pacientiem ar
stabilu slodzes stenokardiju (1-5) un 12 % gadijumu pacientiem ar akiitu
koronaru sindromu (6). Arst€jot pacientu ar LM bojajumu, izdzivoSanas iespgjas
butiski paliclinas, arstgjot perkutani vai ar koronaro art€riju Sunté$anas metodi
salidzinajuma ar tikai medikamentozu terapiju (7). Nozimiga LM bojajuma
nearstéSana vai LM stenta trombozes un restenozes veidoSanas var manifestéties
loti bistamas kliniskas situacijas ka smaga kreisa kambara disfunkcija vai peksna
nave. Tas skaidrojams ar salidzinosi lielo miokarda apasinosanas apjomu, ko
nodrosina LM — Iidz pat 75 % no kreisa kambara miokarda, tadg] Sie pacienti
sastada 1pasi augsta riska grupu. Pieejamie randomizetie-kontrol&tie p&tijumi un
metaanalizes, kas analizé PCI ar DES pret KAS pacientiem ar LM bojajumu,
parada lidzvertigus un droSus rezultatus 5 gadu griezuma attieciba uz navi, MI
un insultu, it Tpasi pacientiem ar vienkarSu un vidgji komplicétu asinsvadu
anatomiju un, iznemot atseviskas kliniskas situacijas, PCI miisdienas ir atzita ka
lidzvertiga revaskularizacijas metode KAS metodei pacientiem ar LM
bojajumu (8).

Pasaules konteksta Latvijas intervencionalie kardiologi bija vieni no
pirmajiem, kas drosmigi saka neprotektStas LM perkutanu arstéSanu un lika
pamatus pétniecibas attistibai, veidojot pacientu registrus un veicot kliniskos
petijumus pieradijumu bazes veidoSanai. Samazinot neointimas proliferaciju péc
asinsvada sieninas traumas, DES bitiski samazina restenozes veidoSanas
biezumu un palielina izdzivoSanu bez nozimigiem klmiskiem notikumiem
salidzinajuma ar BMS pacientiem ar nekompleksu bojajumu un stabilu slodzes
stenokardiju. Tomér randomiz&tu datu, kas atspogulotu DES lieto§anu LM
bojajumiem 2007. gada vél nebija. Ne tikai Latvijas konteksta, bet arT pasaules
meéroga pirmais randomizetais petijums, kas salidzinaja taja laika pieejamos
pirmas paaudzes DES pret BMS neprotektétu LM bojajumu arstéSana stabilas
slodzes stenokardijas pacientiem, tika veikts Latvijas Kardiologijas centra un
tika publicéts 2007. gada (9, 11). Taja laika jau citos p&tijumos bija demonstréts,
ka IVUS ir noderiga metode terapijas taktikas vadiSanai pacientiem ar LM
bojajumu, laujot precizi noteikt asinsvada izmérus un sieninas strukttru (12-14).
Latvijas Kardiologijas centra randomizéta pétijuma papildus IVUS vaditai
procediirai tika izmantota plaksnes modifikacijas un pirmssagatavosanas tehnika
ar griezo$o balonu (CB) pirms stenta implantacijas. Lidz p&tijuma publicgSanai
2007. gada nebija pieejami prospektivi p&tijumi, kas analizétu CB lietoSanu
plaksnes pirmsstentéSanas sagatavoSanai un ta ietekmi uz Istermina un ilgtermina
iznakumiem. Nebija arT droSi zinams kadu stentu (DES vai BMS) lietot
bojajumiem, kuriem ar IVUS metodes palidzibu ir apstiprinata laba limena
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izm@ru ieglisana péc bojajuma pirmssagatavosanas. Kaut arT miisdienas tadus
stentus vairs neizmanto, miisu pétijuma (9, 10) taja laika tika izmantoti pirmas
paaudzes DES ar paklitaksela parklajumu jeb PES, tapat ka plasi zinamaja
SYNTAX pétijuma, kura 10 gadu rezultati tika nesen publicéti (15-17). Misu
petijuma visu veidu naves, miokarda infarkta un TLR iznakumi 6 meneSu
apsekosana (attiecigi, nave 2 %, MI 5 %, TLR 1 %) bija [idzvertigi vai labaki ka
SYNTAX pétijuma 1 gada apsekojuma (attiecigi, nave 4,2 %, MI 4,3 %,
Revaskularizacija 12 %). Vel vairak, iznakumi ilgtermina 3 gadu apsekojuma
miisu pétljuma bija parliecinosi labaki (attiecigi, nave 3 %, MI 5 %, TLR 3 %)
ka kopuma SYNTAX pétijuma ilgtermina 5 gadu apsekojuma (attiecigi, nave
12,8 %, MI 8,2 %, TVR 26,7 %). Protams, tas nav tieSs So pétjumu datu
salidzinajums, ka ari SYNTAX pétijuma pacientu arstéSana nebija IVUS vadita
lielakaja dala pacientu, bet netieSi var secinat ka IVUS vadita LM PCI ar
bojajama pirmsstentéSanas sagatavosanu ar CB ir droSa un efektiva intervences
taktika. Miisdienas LM bojajumu arstésana ar PCI metodi tick izmantoti tikai
DES, jo to parakums ir parliecinosi pieradits (18, 19). Misu pétijuma dati $aja
joma bija vieni no pirmajiem demonstréjot, ka PES ir paraks par BMS LM
bojajumu arstésana ar PCI metodi, attiecigi paradot, ka primarie gala iznakumi
(MACE), ko veidoja visu veidu nave, miokarda infarkts un TLR bija mazak PES
grupa gan 6 ménesu (attiecigi, 7 % PES vs 15 % BMS, p = 0,054), gan 3 gadu
apsekojuma (attiecigi, 7 % PES vs 18 % BMS, p=0,011). So parakumu
lielakoties veidoja tiesi TLR atskiriba abas grupas, attiecigi 6 ménesu (attiecigi,
1 % PES vs 8 % BMS, p =0,014) un 3 gadu apsekojumos (attiecigi, 3 % PES
vs 10 % BMS, p = 0,038). Ar1 analiz&jot IVUS datus, PES bija paraks par BMS
liela izméra LM MLD, MLA vélina zuduma un neointimas tilpuma rezultatos
gan 6 ménesu (attiecigi, vid€jais MLD vélinais zudums mm 0,22 vs 0,60,
p =<0,001 un vidgjais MLA vé&linais zudums mm? 1,07 vs 2,70, p = <0,001),
gan 3 gadu apsekojumos (attiecigi, vidgjais MLD vélinais zudums mm 0,2 vs
0,5, p = <0,001 un vid&jais MLA vélinais zudums mm? 1,1 vs 3,4, p = <0,001).
Ta ka musdienas LM bojajumu arst€Sanas tiek lietoti tikai DES, §is pétijums
publicéSana laika deva lielu pienesumu talakai p&tniecibai un klmiskai praksei
tai skaita bifurkaciju un to tehniku p&tnieciba un kliniska pielietojuma.
Misdiends arvien pieaug registru datu nozime klinisko notikumu
izvertesana, jo atskirtba no randomizetiem kontrol&tiem pétijumiem, kur ripigi
tiek atlasttas péc iesp&jas vienveidigakas pacientu grupas, registros visbiezak ir
lielaks pacientu skaits un dati atspogulo “realas dzives” situacijas un rezultatus.
Registru esamiba atseviskos medicinas centros lauj veikt regularu efektivitates
paskontroli. Ari Latvija no 2002.gada janvara tika izveidots Latvijas
neprotektetu LM PCI registrs, kura datu analize atspogulota $aja darba ar mérki
demonstrét “realas dzives” Latvijas LM PCI registra datus, atspogulojot LM
intervences dazadibu, specifiku un kliniskos iznakumus reala kliniska prakse
pacientiem, kuriem veikta LM invaziva arstéSana Latvijas Kardiologijas centra.
Datu analizes rezultata tika atspoguloti Iidzigi kliniskie un angiografiskie
pamatdati ka citos lielos LM registros (18), tadgjadi paradot, ka misu LM
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bojajumu populacija butiski neatSkiras no citam valstim un misu dati ir
lidzvertigi salidzinami. Dzilaka misu registra datu analize paradija, ka
pacientiem ar akiitu koronaru sindromu ir augstaks kardiovaskularas naves risks
(attiecigi, mazaka 1 gada izdzivoSana 92,2 % vs 97,7 %, p=0,0001) un biezak
veéro MACE (kardiovaskulara nave, TLR, miokarda infarkts, stenta tromboze —
attiecigi, 46,1 % vs 25,2 %, p = <0001) viena gada apsekojuma neka pacientiem
ar stabilu slodzes stenokardiju noradot, ka akiits koronars sindroms ir saistits ar
augstaku kardiovaskularas naves un lielaku MACE risku viena gada apsekojuma
pacientiem p&c PCI veikSanas kreisas koronaras arterijas stumbram. Lidzigi ar1
DELTA-2 registra daudzfaktoru regresijas datu analize noradija aktitu pacienta
stavokli ka riska faktoru primariem gala notikumiem, ko veidoja nave, MI un
insults mediana apsekojuma laika — 501 diena (19). Tapat ka citos lielos registros
un petijumos, ari masu registra lielakai dalai pacientu ieklauSanas bridi tika
konstatéts distals LM jeb LM bifurkacijas bojajums (attiecigi, LKC 61,6 %,
DELTA-2 Registra 84,6 %, SYNTAX pétijuma 64,1 %, NOBLE pétijjuma
81 %), tapéc ir butiski analizét bifurkaciju PCI efektivitati un drosibu. Miisu
registra divu stentu bifurkacijas laboSana bija saistita ar sliktakiem viena gada
klmiskajiem iznakumiem viena gada apsekojuma neka viena stenta PCI, attiecigi
divu stentu tehnikai véroja lielaku mirstibu (attiecigi, | gada izdzivosana 96,6 %
vs 90,2 %, p=0,017), biezaku TLR (attiecigi, 1 gada izdzivosana bez TLR
96,2 % vs 86,3 %, p = 0,0001) un lielaku MACE (attiecigi, 1 gada izdzivoSana
bez MACE 92,8 % vs 76,5 %, p = 0,0001) viena gada apsekojuma. Jaatzimée, ka
pacientiem visbiezak pielietota divu stentu tehnika bija “crush” tehnika, kura tika
veikta 47,1 % gadijumos no visam 2 stentu tehnikam. Kopuma misu registra
datos parliecino$i veéro viena stenta bifurkaciju laboSanas metodes parakumu par
divu stentu metodi viena gada kliskaja apsekojuma pacientiem p&c perkutanas
koronaras intervences veikSanas kreisas koronaras artérijas stumbram.

Kaut arT vairakos pétjjumos un arl misu registra rezultatu analizé ir
parliecinosi dati par viena stenta tehnikas parakumu ne tikai LM bifurkacijas, bet
ar1 citu bifurkaciju bojajumu labosanai, tom&r medz but bifurkaciju anatomiskie
varianti, kuru gadijuma no divu stentu tehnikas nevar izvairities. Tadi bojajumi
ir “Tsti” bifurkaciju bojajumi, kur nozimigs bojajums ir abos zaros un to sastop
aptuveni 1/2 — 2/3 no visiem LM bifurkaciju bojajumiem, ka pieméram, miisu
registra istu bifurkacijas bojajumu sastop 40,1 % pacientu, kamér kopgjais
bifurkaciju bojajumu biezums ir 61,1 %. Savukart, Delta-2 Registry datu
publikacija Tstus bifurkacijas bojajumus konstaté 39,3 % gadfjumu, kamér
kopgjais bifurkaciju bojajumu biezums ir 84,6 %. Ta ka LM bifurkacijas biezi
sastopamas ar T-veida lenki, tad Saja gadijuma tiek rekomendéta divu stentu
T-tehnika vai T un protruzijas tehnika (TAP, T and protrusion) (20). Tom&r LM
bifurkacijam sastop arT cita veida anatomiskas variacijas, kad ir nepieciesams
izmantot cita veida 2 stentu tehnikas no kuram pédgja laika vairak tiek
rekomendéta “DK crush” tehnika (21). Pedgjo gadu laika vairaku registru dati ir
demonstrgjusi LM bifurkaciju arstéSanu ar PCI metodi ka lietderigu “realas
dzives” situacijas medicinas centros ar lielu pieredzi. Tomér joprojam
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bifurkaciju bojajumu PCI ir saistitas ar sliktakiem kliniskiem iznakumiem ka
PCI, kas veiktas LM ostija vai LM kermena dalai (19, 22). Tapéc ir batiski petit
un noskaidrot vislabako un visdrosako tehniku istu LM bifurkacijas bojajumu
arstésanai.

LM DES-BDS strategijas pilot-pétijuma tika izveidota inovativa
2 stentu bifurkaciju arstésanas PCI tehnika galvenaja zara implantgjot jaunakas
paaudzes everolimus izdalosu DES (Synergy stents, Boston Scientific Corp.) un
sana zara implantgjot everolimus izdalosu BDS (Absorb BVS, Abbott Vascular).
Procediira tika veikta Mini-crush vai T-stent divu stentu implantacijas tehnika.
Neskatoties uz salidzinosi lielaku BDS stratu biezumu (150 pm) neka lielakai
dalai jaunakas paaudzes DES (pieméram, 74 um Synergy stentam), $is tehnikas
izvéle pamatojas uz jau starptautiski atzitam rekomendacijam bifurkaciju
bojajumu arstéSana atstat koronaraja artérija péc iesp&jas mazak metala
materiala (21). STs tehnikas pielictosanas rezultata BDS péc savas funkcijas
veikSanas korig€jot sa$aurinajumu sanu zara pilniba biodegradéjas 3—4 gadu
laika (23) neatstgjot sanu zara rezidualu metala materialu. Tadgjadi sanu zars
atgiist savas fiziologiskas funkcijas un dabisko asinsvada gultni un ir pieejamaks
turpmakam PCI sanu zara, ja tas biitu nepieciesams, kas p&c klasiskam 2 stentu
tehnikam nereti vairs nav iesp&jams.

Petfjuma viena gada kliniskaja apsekojuma netika konstatéts neviens
naves gadijums (0 %), 1 stenta tromboze (2,2 %), 1 miokarda infarkts (2,2 %) un
TLR bija 15,2 % gadijumu ar kopuma 15,2 % MACE (visu iemeslu nave,
kardiovaskulara nave, miokarda infarkts stenta tromboze, TLR) gadijumu.
Lidzigi rezultati tika konstateti art 4 gadu kliniskaja apsekojuma (attiecigi, nave
0 %, stenta tromboze 2,2 %, MI 2,2 %, TLR 19,6 %) ar 19,6 % MACE gadijumu.
DES-BDS stratégija viena un 4 gadu apsekojuma paradija metodes droSumu
neuzradot nevienu naves gadijumu, ko tomér konstaté nesen publicéta lielaka
randomizéta 2 stentu tehnikas DKCRUSH-V pétijjuma, kur art tika ieklauti
pacienti ar Tstu LM bifurkacijas bojajumu (visu iemeslu nave 2,9 %,
kardiovaskulara nave 1,2%). Tomer vertgjot jaunas stratégijas tehniskos aspektus
TLR un mérka art€rijas miokarda infarkts, par kadiem jauzskata visi miisu
petjuma konstatetie infarkti, misu petjuma tika konstatéti biezak ka
DKCRUSH-V pétijuma divu stentu tehnikas grupa (attiecigi, TLR 5,0 %, mérka
artérijas miokarda infarkts 0,4 %). Jaatzimé, ka DKCRUSH-V pétijuma
provizionalas stent€Sanas grupa mérka arterijas miokarda infarkts bija nedaudz
biezak ka misu pétijuma (attiecigi, 2,9 %). Bez Saubam, So pétfjumu tieSa
salidzinaSana nav iespEjama, bet netie$i var noradit uz musu stratégijas
nepilnibam, ko nakotngé varétu pilnveidot. Ipasi nemot véra, ka miisu pétijuma
vienu no mérka artérijas miokarda infarktiem veidoja BDS tromboze, kas p&c
atkartotiem zinojumiem jadoma raksturiga petijuma pielietotajam BDS un vargtu
bit bitiski mazak, nakotné pielietojot jaunakas paaudzes BDS. Misu pétijuma
netika konstatéts statistiski ticams parakums kadai no divam pielietotajam
2 stentu implantacijas tehnikam (Mini-Crush vs T-stenta) viena un ¢etru gadu
apsekojuma. Tomér analiz§jot CB predilatacijas pielietoSanu sanu zara
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aterosklerotiskas platnes modifikacijai, viena gada apsekojuma ir parliecosi
redzams, ka pacientu grupa, kur bija veikta CB predilatacija sanu zara, tika
konstatgti statistiski ticami mazak TLR neka pacientu grupa, kur netika veikta
CB predilatacija sanu zara (attiecigi 5,6 % vs 50 %, p = 0,003), ko véro ari4 gadu
apsekojuma (attiecigi, 11,1 % vs 50 %, p =0,015). Tikai angiografiska LM
bojajuma izvertéSana var bt apgriitinosa un citreiz nepreciza it Ipasi, ja bojajums
ir izteikti kalcin@ts vai ir iesaistita bifurkacija, jo var nebat objektivu datu
references izmé&ra noveérté$anai un bifurkacijas bojajumi var biit divdimensionali
griitak izvert€jami sarezgitas anatomijas d€l. Nepareizi noveértgjot bojajuma
kalcinozes apjomu un anatomiju var palielinat risku uz nepietickamu bojajuma
sagatavoSanu pirms stenta implantacijas un attiecigi arT stenta nepietickamu
izplesanu. Savukart nepietickama stenta izplesana ir saistita ar lielaku atkartotas
revaskularizaciajas un stenta trombozes risku (24). IVUS vadita LM PCI ar
mazaku nevélamo notikumu un mirstibas risku (25). Lidzigi ka citos p&tijumos
(26, 27) misu pétijuma atkartoti tika demonstréta IVUS vizualas diagnostikas
nozime LM PCI laika, vérojot retaku IVUS lietoSanu p&c stenta implantacijas
ieklausanas grupa, kur apsekojuma tika konstatéti TLR (attiecigi, 55,6 % vs
94,6 %, p = 0,009). Miisu pétijuma tehniskie un angiografiskie faktori vel dzilak
jaanalizg, bet tas nav §1 darba pamatuzdevums un Sie dati tiks turpmak analizgti
detalizetak.

Kopuma pétijuma tika konstatéts, ka PCI stratégija, arst€jot neprotektetu
LM 1stu bifurkaciju bojajumus ar platina-hroma koronariem stentiem ar
bioabsorb&josu poliméra parklajumu (Synergy) LM-LAD un bioabsorbg&josam
platformam (Absorb) LCX artérija izmantojot divu stentu tehniku (Mini-crush
vai T-stent), ir droSa. Parliecinosi tika demonstréta CB un IVUS izmantoSanas
nozime procediras laika. Bet ka analizeéta pilot-p&tijuma triikumus var minét
mazu ieklauto pacientu skaitu, un to, ka pacienti netika randomizgti pret citam
bifurkaciju tehnikam. Tomeér §1 pilot-petijuma mérkis bija paradit metodes
drosibu, lai talak var€tu planot jau randomizetu petijumu ar lielakam pacientu
grupam. Metodes drosiba tika atspogulota arT 4 gadu apsekojuma neskatoties uz
izmantota BDS atsaukSanu izmantoSanai kliiskaja praksé deél biezakiem
ilgtermina klmiskiem notikumiem (8). Talakiem pétfjumiem ir nepiecieSama
lielaka pacientu grupa un metodes salidzinasana ar citu divu stentu tehniku p&c
pacientu randomizacijas, ka arT izmantojot jaunakas paaudzes BDS un pieturoties
pie principiem, kur IVUS kontrole tiek riipigi sagatavota asinsvadu gultne,
izmantots adekvats DES un bioabsorbgjosas platformas izmérs un preciza
postdilatacija, beigu rezultatu optimiz€jot OCT kontrole.

Kreisas koronaras art€rijas stumbra perkutana koronara intervence ir
drosa un efektiva arst€Sanas metode tuliteji un ilgtermina, ja tick izmantoti DES,
ka ar1 izmantojot arT citas ar zalém parklatas bioabsorb&josas platformas.
Izmantojot att€ldiagnostikas un citas koronaras angioplastijas modernas ierices,
ka, pieméram, IVUS diagnostika PCI vadiSanai un CB lietoSana pirms stenta
implantacijas, panakami teicami kliniskie rezultati.
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4. Secinajumi

1. A. IVUS vadita kreisas koronaras art€rijas stumbra perkutana koronara
intervence ar bojajama pirmsstentéSanas sagatavoSanu ar CB ir droSa un efektiva
taktika.

1. B. Gan Tstermina 6 ménesu apsekosana, gan ilgtermina 3 gadu apsekoSana PES
bija paraks par BMS liela izméra kreisas koronaras art€rijas stumbra IVUS
analize, ka ari kliniski salidzinot TLR un MACE biezumu.

2. A. Aktts koronars sindroms ir saistits ar augstaku kardiovaskularas naves un
lielaku MACE risku viena gada apsekojuma pacientiem p&c perkutanas
koronaras intervences veikSanas kreisas koronaras arterijas stumbram.

2. B. Viena stenta tehnika ir paraka par divu stentu tehniku viena gada kliskaja
apsekojuma pacientiem p&c perkutanas koronaras intervences veik$anas kreisas
koronaras artérijas stumbram.

3. A. Neprotektétu LM 1istu bifurkacijas bojajumu arstéSana ar everolimus
izdaloSu platina-hroma koronaro stentu (Synergy) LM/LAD zara un bio-
absorbgjoso platformu (Absorb) LCX artérijas ostija, izmantojot 2 stentu
implantacijas tehniku (Mini-crush vai T-stent), ir droSa metode.

3. B. Nav statistiski ticamu prieksrocibu starp Mini-Crush vai T-stenta implan-
tacijas tehnikam viena un cetru gadu apsekojuma.
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Abstract

Introduction
The role of percutaneous coronary intervention (PCI) in treating left main
coronary artery (LM) lesions has developed significantly on a global scale over
the past two decades, and Latvian experience and research has had a notable
input. The aim of the thesis is to compare long-term safety and effectiveness of
drug-eluting (DES) and bare metal (BMS) stents in LM percutaneous coronary
intervention (PCI), collect “real-world” data from the LM PCI Registry, and
study the safety and effectiveness of a new PCI strategy in treating true LM
bifurcation lesions, thus demonstrating LM PCI to be a safe and effective
treatment method in the immediate and long-term perspective, and at the same
time, reviewing Latvian experience in performing LM PCI.
Methods
To analyse the safety and effectiveness of the LM PCI method in the immediate
and long-term perspective, in addition to using imaging and other modern
devices for coronary angioplasty, we looked at 3 studies in Latvia, with each
representing a significant section of modern research:
A randomized LM study including 103 patients with an unprotected LM
lesion who underwent IVUS-controlled PCI and pre-procedural plaque
preparation with a cutting balloon.

5. Analysis of LM PCI “real-world” data from the Latvian Centre of
Cardiology LM PCI Registry of 965 patients who underwent LM PCI
and were surveyed at 1 and 3 years of follow-up.

6. A LM DES-BDS pilot study including 46 patients with stable exertional
angina and true LM bifurcation lesions treated with an innovative
interventional strategy consisting of DES implantation in the LM/LAD
branch and implantation of a bioabsorbable stent scaffold in the side
branch by applying the Mini-crush or T-stent implantation technique.

Conclusions

The data from the LM randomized group study led to conclude that IVUS-guided
LM PCI preceded by lesion preparation with a CB was a safe and effective tactic.
In both the short-term 6-month and the long-term 3-year follow-up, DES
appeared superior to BMS in the IVUS analysis of large diameter LM arteries,
as well as in the clinical comparison of TLR and MACE rates. From the LM PCI
Registry data, it was concluded that acute coronary syndrome was associated
with a higher risk of cardiovascular death and MACE in the 1-year follow-up of
patients after LM PCI. Also, the single stent technique appeared to be superior
to the 2-stent technique in the 1-year clinical follow-up of patients after PCI of
LM bifurcation lesions. Analysis of the LM DES-BDS pilot and the 1- and 4-
year follow-up data leads to conclude that the innovative technique is a safe
method for treating LM bifurcation lesions.
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1. Background
1.1 Relevance and novelty of the topic

Percutaneous coronary intervention (PCI) plays a key role in the treatment of left
main (LM) lesions. The PCI procedure has several advantages over the surgical
or coronary artery bypass grafting (CABG) procedure in treating LM coronary
arteries. PCI is a less invasive procedure with considerably shorter hospital time
after the intervention, and it is not associated with the long and functionally
restrictive post-interventional recovery period required after surgery. Failure to
treat LM lesions as well as development of LM stent thrombosis and restenosis
may result in highly dangerous clinical situations such as severe left ventricle
dysfunction or sudden death. This is due to the relatively large amount of
myocardial blood supply provided by LM: up to 75 % of the left ventricular
myocardium, which makes these patients a particularly high-risk group. During
coronary angiography, left coronary artery stem stenosis occurs in approximately
4-8 % of the patients with stable exertional angina (1-5) and in 12 % of the
patients with acute coronary syndrome (6). Bifurcation stenoses, in turn, account
for up to 80 % of all LM stenoses, and “true” bifurcation lesions constitute
approximately one-half to two-thirds of all LM bifurcation lesions. Compared to
medication alone, treatment of LM lesions percutaneously or by coronary artery
bypass grafting significantly increases the chances of survival (7). Promoting
development of invasive therapy for treating LM lesions could reduce the rate of
mortality, restenosis, and revascularization in LM patients, while improving the
chance for the artery to heal and provide for its further physiological
performance.

The working hypothesis is that LM PCI is a safe and effective method of
treatment in the immediate and long-term perspective, and that through
application of imaging and other modern coronary angioplasty devices, it yields
excellent clinical results. Within the framework of the thesis, we, therefore, plan
to reflect the data, experience, and contribution of the Latvian Centre of
Cardiology to LM PCI research by presenting 3 studies carried out in Latvia,
each of which represents an important part of modern research. Since the first
two Results’ sections refer to the randomized study and the “real-world” data
from the Latvian LM PCI Registry and, as such, include data that have already
been published, the innovative aspect of the thesis is reflected in the third
Results’ section. The third Results’ section analyses the outcomes of a
prospective, non-randomized, single-center pilot study investigating an
innovative 2-stent strategy for interventional treatment of “true” LM bifurcation
lesions using an everolimus-eluting stent (DES) in the main branch and a
biodegradable stent or scaffold (BDS) in the side branch with the Mini-crush or
T-stent technique following prior preparation of the atherosclerotic plaque with
a cutting balloon. The procedures were performed by using the intravascular
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ultrasound (IVUS) technique for guidance and the optical coherence tomography
(OCT) technique for optimization of the result.

1.2 Objective and terms of reference

Objective

4. Compare the long-term safety and effectiveness of percutaneous coronary
intervention (PCI) with drug-eluting (DES) and bare metal (BMS) stent
implantation in the left main coronary artery (LM).

5. Demonstrate the clinical experience of the Latvian Centre of Cardiology and
the diversity of LM lesions in patients who have undergone percutaneous LM
treatment.

6. Investigate the safety and effectiveness of an innovative LM PCI treatment
of true bifurcation stenoses with a 2-stent technique by implanting DES in the
main branch and BDS in the lateral branch of the artery.

Terms of Reference

5. A.  Determine if IVUS-guided LM PCI is safe, given that the lesion is
prepared with a cutting balloon prior to stent implantation.
B. Find out if paclitaxel-coated DES performs superiorly to BMS in PCI
subjects with unprotected LM lesions both in the short and in the long-
term follow-up.

6. Demonstrate “real-world” data from the Latvian LM PCI Registry, reflecting
the variety, specificity, and clinical outcomes of LM interventions in clinical
practice by:
C. Focusing on evaluation of the risk of acute coronary syndrome.
D. Analysing the superiority of the single- or 2-stent technique in a 1-year
follow-up of patients with a LM bifurcation lesion.

7. Study an innovative treatment strategy for unprotected LM true bifurcation
lesions involving implantation of an everolimus-eluting platinum-chromium
coronary stent (Synergy) in the LM/LAD branch and a bioabsorbable scaffold
(Absorb) in the LCx ostium with a 2-stent implantation technique (Mini-crush or
T-stent) after prior lesion preparation with CB by:

C. Determining the safety of the method.

D. Analysing the superiority of the Mini-crush or the T-stent technique in

a 1 and 4-year follow-up by looking at the clinical outcomes.
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1.3 Approbation of the results of the doctoral thesis and
the papers published

The results of the research have been approved in the period from 2004 to 2021
at local and international scientific conferences with reports on various themes
included in the doctoral thesis. In the course of the research, certain topics of the
doctoral thesis have been discussed in publications included in collected research
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1.4 Structure and scope of the doctoral thesis

The doctoral thesis is in Latvian on 116 pages. It consists of 12 chapters:
Introduction, Literature Review, Background, Topicality and Novelty of the
Thesis, Objective and Terms of Reference, Structure and Scope of the thesis,
Methods, Results, Discussion, Conclusions, List of publications and reports, and
Literature. The thesis contains 36 tables and 24 images.

The Literature Review section provides an insight into the anatomy of the LM
coronary artery, development of atherosclerosis specifically in patients with LM
lesions, the techniques, and materials of PCI to date; it also describes the data on
previous experience and level of evidence in percutaneous and surgical treatment
of unprotected LM lesions available from international sources.

The Methods, Results and Discussion chapters describe major research and
experience accumulated in Latvia since 2000, when percutaneous treatment of
LM lesions was started. These chapters describe and analyse the 3 most extensive
and significant studies on LM lesions conducted at the Latvian Centre of
Cardiology.
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2. Summary of the doctoral thesis

2.1 Brief theoretical background of the research

Percutaneous coronary intervention (PCI) plays a key role in the treatment of LM
lesions. The PCI procedure has several advantages over the CABG procedure in
treating LM coronary arteries. PCI is a less invasive procedure with a
considerably shorter hospital time after the intervention, and it is not associated
with the long and functionally restrictive post-interventional recovery period
required after surgery. PCI does not preclude surgical CABG treatment should
the patient require it in the future. Failure to treat LM lesions as well as
development of LM stent thrombosis and restenosis may result in highly
dangerous clinical situations such as severe left ventricle dysfunction or sudden
death. Compared to medication alone, treatment of LM lesions percutaneously
or by coronary artery bypass grafting significantly increases the chances of
survival (7). Available randomized-control studies and meta-analyses of PCI
with DES vs. CABG in patients with LM lesions show equivalent and safe results
across S years in terms of death, myocardial infarction (MI) and stroke,
especially in patients with simple and moderately complex vascular anatomy,
and today, except for certain clinical situations, PCI is recognized as an
equivalent method of revascularization in the treatment of LM lesions (8). It took
almost two decades to come to this clinical conclusion and to develop the LM
PCI into a safe routine procedure for patients, and Latvian experience and
research have also made a significant contribution thereto.

The Latvian Centre of Cardiology is the one of the globally recognized
interventional cardiology expert centres having started LM interventional
treatment in 2000, and currently including more than 2,200 patients in its LM
PCI Registry. We, therefore, think that it is essential to reflect the data,
experience, and contribution of the Latvian Centre of Cardiology to LM PCI
research by presenting 3 studies carried out in Latvia, each of which represents
an important part of modern research. Latvia was the place where one of the
world's first randomized LM studies was conducted, and where the role of DES
in the treatment of LM lesions was analysed, clarifying some of the crucial
questions of the time concerned. It is also essential to reflect clinical experience,
disease-related and intervention-related outcomes in routine clinical practice or
the “real-world”, which is best demonstrated by analysing the data of clinical
registries, such as the LM PCI Registry established at the Latvian Centre of
Cardiology. It remains important to continue working on new technologies and
treatment methods to improve clinical performance of PCI with the best possible
results, and for this reason a pilot study of a new LM PCI strategy in the treatment
of true bifurcation LM lesions was conducted at the Latvian Centre of Cardiology
to verify the safety of the method. We believe that promotion of development in
invasive treatment of LM lesions will reduce the rate of mortality, restenosis, and
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revascularization in LM patients, while improving the chance for the artery to
heal and provide for its further physiological performance. It is important to
analyse the findings and share information internationally to improve the PCI
experience and its overall clinical effectiveness.

2.2 Methods
2.2.1 Methods of the randomized LM study

Between January 2004 and January 2006, 103 patients with an ULMCA lesion
were enrolled in the Latvian Centre of Cardiology study and randomized into
2 groups: the BMS group and the paclitaxel-coated DES (PES) group. Of them
50 patients were randomized into the BMS group and underwent PCI with an
Express (Boston Scientific Corp.) or a Liberte (Boston Scientific Corp.) BMS
stent. The PES group included 53 patients who underwent PCI with a Taxus
Express stent (Boston Scientific Corp.). The Taxus Express stent is a paclitaxel-
coated drug eluting stent. All the patients were good candidates for CABG. They
all signed informed consent forms prior to randomization. All the PCIs were
performed under IVUS control and after the atherosclerotic plaque had been pre-
prepared with a cutting balloon. The patients enrolled in the study had clinically
symptomatic LM lesions and angiographic evidence of luminal stricture
(stenosis) >50 %, they were all eligible for PCI. The LM coronary artery was
considered unprotected if either the left anterior descending artery (LAD), or the
left circumflex artery (LCx), or their branches did not have functioning by-pass
grafts. Exclusion criteria were a functioning by-pass on LAD, or LCx or their
branches, life expectancy of less than one year and a planned non-cardiac
surgical procedure within the following 6 months.

PCI procedure

Medication

All the patients received antithrombotic therapy with a loading dose of 100 mg
aspirin and 300 mg clopidogrel prior to PCI (no longer than 24 hours prior to the
PCI). All patients were mandated to remain on maintenance therapy with
clopidogrel 75 mg once daily for at least 6 months following PCI and take aspirin
100 mg once daily for a prolonged period. All patients received 10,000 IU of
unfractionated heparin or a weight-based dose of low molecular weight heparin
during the procedure. Glycoprotein IIb/Illa receptor inhibitors were administered
at the discretion of the operator.
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Angiography

Coronary angiography was performed after intracoronary administration of
0.2 mg of nitro-glycerine. Quantitative coronary angiography was analysed post-
procedurally in a workstation with a computerized QCA-CMS system, version
4.0 (Medis Medical Imaging Systems, Leiden, the Netherlands). The percentage
of diameter stenosis and the minimum lumen diameter (MLD) were measured in
diastole before and after PCI, as well as at the 6-month and the 3-year follow-up.
Angiographic restenosis was defined as >50 % diameter stenosis at follow-up.

IVUS protocol
IVUS examinations were performed with a Galaxy II IVUS system (Boston

Scientific Corporation, Natick, Mass, USA) with motorized pull-back at a speed
of 0.5 mm/s. Pre-PCI and post-PCI IVUS control was carried out in 46 patients
from the BMS group and 44 patients from the DES group. During follow-up
IVUS was performed at 6 months and at 3 years. Longitudinal reconstruction and
analysis of IVUS records was performed in a workstation using the computerized
QCU-CMS quantitative analysis system, version 4.14 (Medis Medical Imaging
Systems). After digitalized recording of the IVUS measurements at a frame rate
of 30 images/s, the longitudinal views of the segments were automatically
evaluated. A target lesion segment which included also the 5 mm proximal and
distal reference segments was defined using the pre-PCI recordings. Identical
segments in the PCI stages, post-PCI recordings and follow-up recordings were
identified using peri- and intravascular markers (side branches, calcified
segments, perivascular structures) in the longitudinal vessel reconstructions.
Vessel, stent, and lumen contours were detected automatically and adjusted
manually with a 6-frame analysis interval. Interpolated measurements from other
frames were automatically generated. Late loss of the stent lumen diameter (or
lumen area) was calculated by subtracting the follow-up minimum lumen
diameter (MLD) or minimum lumen area (MLA) from the post-PCI MLD or
MLA. Neointimal, lumen, stent, vessel, and plaque volumes were calculated for
the target site in addition to the standard IVUS measurements (MLD, MLA, and
late loss). The neointimal volume index was calculated as the neointimal volume
divided by segment length. Percentage of neointimal volume obstruction was
defined as the ratio of the neointimal hyperplasia volume to the stent volume,
multiplied by 100. IVUS and QCA measurements were performed by
independent individuals who had no knowledge of which group the patient had
been assigned to.

OCT protocol
The OCT examinations were carried out in the long-term 3-year follow-up.

Quantitative analysis was performed post-procedurally in a workstation. The
stent area and diameter, as well as the neointimal hyperplasia measurements were
made and strut-level analysis performed with 1 mm intervals within the stent
boundaries.
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Cutting balloon angioplasty

CB angioplasty was performed with a balloon-to-vessel ratio of 1:1 to achieve
the IVUS-based objective with an MLA >9.0 mm?. Vessel size was measured at
the target lesion from media to media with the IVUS technique. CB angioplasty
was performed over the entire length of the target lesion. The balloon was
inflated 3 times with increasing inflation pressure.

Stent implantation

The CB angioplasty was followed by an IVUS examination to evaluate the length
and the diameter of the stent. All lesions in the ostium or the LM body were
treated with single stent implantations. For lesions in the distal part of the LM or
the bifurcations, the following treatment strategy was applied. In most cases, the
stent was placed across the LCx ostium or provisional T-stenting was used (if the
LCx ostium and/or the proximal part of the bifurcation were suboptimal after
stent implantation). Final kissing balloon dilatation was performed only in the
case of a suboptimal result in the LCx ostium. In other cases, a good result was
achieved immediately after stent implantation, or by opening the stent struts on
the LCx with a small diameter balloon. After stent implantation, IVUS was
performed once again for evaluation of stent apposition and residual stenosis. If
the desired PCI result had not been achieved, additional high-pressure balloon
(non-compliant (NC) balloon) assisted implantations were performed.

Follow-up

For assessment of adverse events, all patients were referred for clinical follow-
up with an exercise stress test carried out 1, 3, 6, and 12 months after enrolment,
and once annually thereafter. All patients who did not undergo target artery
revascularization within the first 6 months were referred for angiographic and
IVUS control at 6 months and at 3 years. The patients who signed the relevant
consent form had additional OCT control at the 3-year follow-up.

Definitions

The primary endpoint of the study was MACE-free survival. MACE was defined
as any death, myocardial infarction, or target lesion revascularization (TLR). If
the patient had more than 1 MACE, the case was assigned to the major event
group. Death was defined as death of any cause. All deaths were considered
cardiac in the absence of a diagnosed non-cardiac cause. Myocardial infarction
was defined as an increase in the markers of myocardial injury: a 3-fold increase
of Troponin I, or a 5-fold increase of CK-MB mass. Myocardial infarction with
Q (Q-MI) was defined as a new myocardial infarction with a new documented
Q-wave on the electrocardiogram after inclusion in the PCI. TLR was defined as
repeated revascularization (PCI or CABG) of a luminal stenosis in the stent or
within a 5 mm proximal and/or distal segment from the stent, incl. in the LAD
and/or the LCx ostium. The procedure was considered successful if the target
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lesion segment passed at least one of the following two criteria: I[VUS-measured
MLA >9.0 mm? or angiographically defined residual stenosis <10 % (with a
minimum luminal reference vessel of <9.0 mm? measured by IVUS).

Statistical analysis

The data collected were statistically processed with the SPSS software, version
12.0 (SPSS Inc., Chicago, IL, USA). Linear variables were shown as mean
indicators =+ standard deviation (SD). Pearson’s %2 test was used for analysis of
the categorical variables. Depending on the distribution of the variables,
Student's t-test or Wilcoxon's rank-sum test was applied to analysis of the linear
variables. All the statistical tests were 2-sided, and data with a p-value of <0.05
will be considered statistically significant. Survival curves were generated with
the Kaplan-Meier method and compared by using the log rank test.

2.2.2 Methods of the LM PCI Registry study

All patients who underwent ULMCA PCI at the Latvian Centre of Cardiology at
Pauls Stradins Clinical University Hospital were included in the prospective
Latvian LM PCI Registry. The LM PCI Registry is prospective with data
collected, entered, and analysed on an ongoing basis. This study analysed data
from the Latvian Centre of Cardiology PCI Registry of Pauls Stradins Clinical
University Hospital LM from January 2002 to December 31, 2011. The patients
whose data were included in the study had reached at least the 1-year follow-up
period during this period.

PCI procedure

LM PCI was performed both as an emergency and as a scheduled procedure. The
technical performance of the LM PCls was at the discretion of the interventional
cardiologist. The choice of all technical aspects ranging from selection of arterial
access site, sheath size (6 or 7 Fr), guiding catheter, coronary wire, and pre-
dilatation material, as well as the tactics, stenting technique, size, post-dilatation
and use of IVUS remained with the operating interventional cardiologist. The
technical, clinical, and anatomical aspects of LM PCI were compiled in detail,
and the data were entered into an electronic database.

Medication

All patients received antithrombotic therapy prior to PCI in line with the
guidelines at the time concerned. Maintenance antithrombotic therapy following
PCI was recommended for all the patients. All the patients who had not been on
anticoagulation therapy, received weight adjusted unfractionated heparin or low

65



molecular weight heparin during the procedure. Glycoprotein IIb/Illa receptor
inhibitors were administered at the discretion of the operator.

Definitions

Major adverse cardiac or cardiovascular events (MACCE) were defined as any
death, Q-wave myocardial infarction, or TLR at follow-up. If the patient had
more than 1 adverse events, the patient was assigned to the major event group.
Death was defined as death of any cause. All deaths were considered cardiac if
no non-cardiac cause was diagnosed. Myocardial infarction was defined as an
increase in the markers of myocardial injury: a 3-fold increase in Troponin I, or
a 5-fold increase in CK-MB mass. Q-wave myocardial infarction was defined as
a new myocardial infarction with a new documented Q-wave on the
electrocardiogram after inclusion in the PCI. TLR was defined as repeated
revascularization (PCI or CABG) of a luminal stenosis in the stent or within a
5 mm segment proximal and/or distal to the stent, incl. the LAD and/or LCx
ostium.

Statistical analysis

The data collected were processed statistically with the SPSS software,
version 12.0 (SPSS Inc., Chicago, IL, USA). The linear variables were shown as
mean indicators + standard deviation (SD). Pearson’s x2 test was used for
analysis of the categorical variables. Depending on the distribution of the
variables, Student's t-test or Wilcoxon's rank-sum test was applied to analysis of
the linear variables. All the statistical tests were 2-sided, and data with a p-value
of <0.05 will be considered statistically reliable. Survival curves were generated
with the Kaplan-Meier method and compared using the log rank test.

Patients with a distal LM lesion (with LM bifurcation involvement) and patients
with stable exertion angina were considered separately. The 1 and 3-year follow-
up data were analysed.

Follow-up

Clinical follow-up was conducted one and three years after the LM PCI. The data
collected included re-occurring myocardial infarction, re-occurring revasculari-
zations, death, and its cause. The exact timing was established for all the events.
Medication and clinical data were summarized.

2.2.3 Methods of the LM DES-BDS strategy study

The study was conducted at the Latvian Centre of Cardiology between
November 2012 and December 2015. A total of 46 patients with clinically stable
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exertion angina and a true ULMCA bifurcation lesion who were scheduled for
PCI with the 2-stent technique were enrolled in the LM DES-BDS study.

Inclusion of patients in the study

The patients were expected to be 18 years of age or older at enrolment. As an
additional condition, the patient's consent to participate in 1 and 4-year clinical
and angiographic follow-up with intracoronary imaging (IVUS, OCT) was
required. If the patient was unable to visit the hospital for angiographic follow-
up within the identified period, a survey regarding clinical events was done via a
phone interview. The study protocol allowed for the inclusion of patients with
multiple coronary artery lesions who had been treated in the order selected by
the operator. The study flow diagram is shown in Figure 2.2.3.1. The study
included patients with a clinically symptomatic LM lesion and/or a positive
exercise stress test with angiographic evidence of luminal stricture (stenosis)
>50 % and anatomy that met the “true” bifurcation lesion criteria. A “true”
bifurcation lesion was defined as a bifurcation lesion that anatomically matched
the Medina classification of 1.1.1, 1.0.1, or 0.1.1. The LM coronary artery was
considered unprotected if there were no functioning shunts on either LAD or
LCx, or their branches.

Exclusion Criteria:
1. Refusal of the patient to participate in the study
2. Acute myocardial infarction or stroke within the past week
3. Patients with a known history of drug intolerance (e.g., aspirin, heparin,
clopidogrel, ticagrelor, everolimus, or contrast agent)

4. Patients with a severe disease that might result in life expectancy of less
than one year

5. Pregnancy

6. Anaemia with haemoglobin <9 g/dl

7. Valvular pathology with recommended surgical correction

8. Planned non-cardiac surgical procedure over the following 6 months
PCI procedure
Medication.

The patients who had not yet been started on dual antiaggregant therapy prior to
PCI received antithrombotic therapy with a loading dose of 325 mg of aspirin
and 300 mg of clopidogrel or 180 mg of ticagrelor prior to PCI (up to 24 hours
before the PCI). If the patient was already on daily dual antiaggregant therapy,
no additional bolus doses were administered. All patients were mandated to stay
on maintenance therapy with clopidogrel 75 mg once daily or ticagrelor 90 mg
twice daily for at least 12 months following PCI. A maintenance dose of aspirin
100 mg once daily was recommended for long-term therapy. All patients
received 60-100 IU/kg of unfractionated heparin during the procedure.
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Glycoprotein IIb/IIla receptor inhibitors were administered at the discretion of
the operator.

Figure 2.2.3.1. Patient flow in the LM DES-BDS study

Stent implantation

The selection of the percutaneous artery access site (femoral or radial), the
introducer sheath (6 Fr or 7 Fr), and the guiding catheters (6 Fr or 7 Fr) were at
the discretion of the operator.

The full study protocol included the following interventional strategy. After
modification of the atherosclerotic plaque with inflation of a cutting balloon (CB,
Flextome Cutting Balloon Dilatation Device, Boston Scientific Corp.) in both
branches (MB and SB), an everolimus-eluting DES stent (Synergy, Boston
Scientific Corp.) was implanted in the main branch and an everolimus-eluting
BDS (4bsorb BVS, Abbott Vascular) was implanted in the side branch using the
Mini-crush or T-stent implantation technique. NC balloon and/or final kissing
balloon dilatation was performed post implantation.

The study protocol included intravascular examinations (IVUS/OCT) to be
conducted before and after angioplasty for correct sizing of the materials, as well
as optimization of the stent/bioabsorbable scaffold implantation outcome. The
IVUS study was recommended prior to pre-dilatation with the cutting balloon
catheter in both branches (MB and SB), while the OCT examination was
recommended for end-of-procedure outcome evaluation.
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Coronary angiography

Coronary angiography was performed after intracoronary administration of
0.2 mg of nitro-glycerine. Angiographic restenosis was defined as >50 %
diameter stenosis at follow-up.

IVUS protocol
IVUS examinations were performed with a Galaxy II IVUS system (Boston

Scientific Corporation, Natick, Mass, USA) with motorized pull-back at a speed
of 0.5 mm/s. IVUS was carried out pre- and post-procedurally, and at one year
of angiographic follow-up. Longitudinal reconstruction and analysis of IVUS
records was performed in a workstation using the computerized QCU-CMS
quantitative analysis system, version 4.14 (Medis Medical Imaging Systems).
After digitalized recording of the IVUS measurements with a frame rate of
30 images/s, the longitudinal views of the segments were automatically
evaluated. The target lesion segment including also the 5 mm proximal and distal
reference segments was defined using the pre-PCI recordings. Identical segments
in the PCI stages, post-PCI recordings and follow-up recordings were identified
using peri- and intravascular markers (side branches, calcified segments,
perivascular structures) in the longitudinal vessel reconstructions. Vessel, stent,
and lumen contours were detected automatically and adjusted manually with a 6-
frame analysis interval. Interpolated measurements from other frames were
automatically generated. Late loss in stent lumen diameter (or lumen area) was
calculated by subtracting the follow-up minimum lumen diameter (MLD) or
minimum lumen area (MLA) from the post-PCI MLD or MLA.

OCT protocol
OCT examinations were performed to evaluate the stent after implantation.

Quantitative analysis was performed post-procedurally in a workstation. The
stent area and diameter, as well as the neointimal hyperplasia measurements were
taken and strut-level analysis performed at intervals of 1 mm within the stent
boundaries.

Cutting balloon angioplasty

CB angioplasty was performed with a balloon-to-vessel ratio of 1:1 to achieve
the IVUS-based objective with an MLA >9.0 mm?. Vessel size was measured at
the target lesion from media to media with the IVUS technique. CB angioplasty
was performed over the entire length of the target lesion. The balloon was
inflated 3 times with increasing inflation pressure.

Study subgroups
Not all the patients in this study underwent the procedure in full compliance with

the protocol. Patients who underwent the procedure in full compliance with the
all the steps of the study protocol (full study protocol) were assigned to
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the “protocol” subgroup. However, on several occasions, the operators chose to
forgo some of the steps recommended by the protocol, and some patients had
side branch pre-dilatation with CB, but no main branch CB pre-dilatation, and/or
the stent implanted was not a Sinergy stent, and in some patients CB pre-
dilatation of the side branch was omitted. In order to compare the full protocol
with procedures omitting some of the full protocol strategy elements, a “non-
protocol” subgroup was identified.

Definitions

Major adverse cardiac event (MACE) was defined as any death, cardiac death,
myocardial infarction, stent thrombosis, or target lesion revascularization (TLR)
during the 1-year follow-up period. 1-year follow-up was defined as 12 months
+ following 2 months after PCI completion. Death was defined as death of any
cause. All deaths were considered cardiac in the absence of a diagnosed non-
cardiac cause. Myocardial infarction was defined as an increase in the markers
of myocardial injury: a 3-fold increase in Troponin I, or a 5-fold increase in CK-
MB mass. TLR was defined as repeated revascularization (PCI or CABG) of a
luminal stenosis in the stent or within the 5 mm proximal and/or distal stent
segment, incl. in the LAD and/or the LCx ostium.

Follow-up

All patients were scheduled for clinical and angiographic follow-up (IVUS and
OCT) at 1 and 4 years. Repeated coronary angiography outside the defined
follow-up time was performed when indicated by clinical symptoms or if
myocardial ischemia was detected during the functional stress tests. The patients
who were unable to attend the angiographic follow-up, were contacted over the
telephone.

Statistical analysis

The data collected were statistically processed with the SPSS software, version
17.0 (SPSS Inc., Chicago, IL, USA). The linear variables were shown as mean
indicators + standard deviation (SD). Pearson’s y2 test was used for analysis of
the categorical variables. Depending on the distribution of the variables,
Student's t-test or Wilcoxon's tests were applied to analyse the linear variables.
The Fischer exact test was used if in any of the variable groups analysed the
number was <5. All the statistical tests were 2-sided, and data with a p-value of
<0.05 will be considered statistically reliable. Survival curves were generated
with the Kaplan-Meier method and compared by using the log rank test.
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2.3 Main results

2.3.1 Results of the randomized LM study(9, 10)

Patient characteristics

Between January 2004 and January 2006, 103 patients with an ULMCA lesion
were enrolled in the Latvian Centre of Cardiology study and randomized into
2 groups: either the BMS or the PES group. 50 patients were randomized into the
BMS group and underwent PCI with an Express (Boston Scientific Corp.) or a
Liberte (Boston Scientific Corp.) BMS stent. The DES group included
53 patients who underwent PCI with a Taxus Express stent (Boston Scientific
Corp.). The patient flow chart of the study is shown in Figure 2.3.1.1. There were
no significant differences between the two groups as regards the underlying
clinical data. The mean age of the patients was 61.80 + 10.84 years.

Figure 2.3.1.1. Patient flow throughout the study

The underlying angiographic data are summarized in Table 2.3.1.1. The
procedure was 100 % successful in both patient groups with one intraprocedural
complication of coronary artery perforation after cutting balloon intervention.
The complication was successfully handled with a BMS stent implantation.
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50 patients (49 %) underwent additional PCI for another large coronary artery
segment. The DES group tended to have a larger pre-procedural vessel diameter
as compared to the BMS group (3.38 £ 0.63mm vs. 3.13 + 0.74 mm,
respectively, p=0.070). No deaths, Q-wave myocardial infarction, stent
thrombosis, or urgent CABG surgery during the in-patient period were
noted/required in either of the groups. The complexity of the coronary lesion as
measured by the SYNTAX score was similar in both groups (with a mean
SYNTAX score of 31.4 + 14.5 in the BMS group and 32.6 = 11.7 in the DES

group, p = 0.718).

Table 2.3.1.1. Underlying angiography data

Indicator BMS group PES group P-value
(n =50) (n=53)
LM lesion localization, n (%)
In the ostium 7(14) 24 0.087 (ns)
In the body 9 (18) 8 (15) 0.793 (ns)
Distal (bifurcation) 34 (68) 43 (81) 0.173 (ns)
Number of stents, n (mean + SD) 1.02+0.14 1.02+0.14 0.967 (ns)
Stent length, mm (mean + SD) 14.02 £ 6.24 20.98 +7.73 <0.001
Stent diameter, mm (mean + SD) 3.96+0.14 3.49+0.25 <0.001
Post-dilatation, n (%) 26 (52) 36 (68) 0.111 (ns)
Kissing-balloon technique, n (%) 3 (6) 10 (19) 0.074 (ns)
Open struts to LCx, n (%) 4(8) 13 (25) 0.033
GP IIb/I1Ia inhibitor use, n (%) 36 (72) 43 (81) 0.352

Angiographic results at 6-month follow-up are summarized in Table 2.3.1.2. All
103 patients (100 %) underwent angiographic follow-up and QCA analysis at
6 months. In the follow-up analysis, binary restenosis (QCA measured >50 %
diameter stenosis) was more frequently detected in the BMS group (22 % vs.
6 %, p=10.0021). Long-term 3-year angiographic follow-up was performed in
74 patients. Of the 93 surviving patients, 6 patients who had already undergone
TLR at the time of the 6-month follow-up and 10 patients who refused to undergo
coronarography were omitted from the 3-year angiographic follow-up.

IVUS results

IVUS results at 6 months were analysed in 90 patients (87 %): 46 patients (92 %)
from the BMS group and 44 patients (83 %) from the PES group, respectively.
The IVUS results immediately after the initial PCI and 6 months post-PCI are
summarized in Table 2.3.1.3. At 6-month follow-up, the PES group showed
statistically significant differences compared to the BMS group in late loss of
MLD, late loss of MLA and neointimal volume. In the PES group there was less
late loss of MLD and MLA than in the BMS group with late loss of MLD at 0.22
+ 0.22 in the PES group and 0.66 + 0.33 in the BMS group (p = 0.001). Late loss
of MLA was 1.07 = 0.85 in the PES group and 2.70 £+ 1.54 in the BMS group
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(p =0.001). The neointimal volume was also significantly lower in the PES
group, with 17.22 = 17.10 mm?® in the PES group and 25.98 + 21.84 mm?® in the

BMS group, respectively (p = 0.014).

Table 2.3.1.2. Angiographic results in the initial procedure and in the 6-

month follow-up

Indicator BMS group PES group P-value
(n=50) (n=53)
Pre-PCI (mean £ SD)
MLD, mm 1.14 +£0.51 1.23 £0.56 0.737
Reference diameter, mm 3.13+0.74 3.38 £0.63 0.070
Stenosis, % 63.80 £ 15.63 62.75+£17.97 0.762
Post-PCI (mean = SD)
MLD, mm 3.01+0.45 3.05+0.40 0.639
Reference diameter, mm 3.56+0.53 3.56+0.42 0.963
Stenosis, % 14.00 £ 10.44 13.82 £8.36 0.731
In the 6-month follow-up (mean =+ SD)
MLD, mm 2.52+£0.67 2.74 +£0.45 0.086
Reference diameter, mm 3.20+0.54 323+0.46 0.804
Stenosis, % 21.81 £15.52 15.80 £9.43 0.037
Angiographic restenosis rate, 7 (%) 11 (22) 3 (6) 0.021

In the 3-year long-term follow-up, IVUS analysis was not performed for
2 patients due to inadequate image quality. IVUS analysis was performed for
72 patients. The IVUS analysis performed showed good apposition of the
implanted stents. In the 3-year follow-up, the BMS and PES groups showed
significant differences in late loss of MLD and late loss of MLA. Compared to
the PES group, the BMS group had higher late loss of MLA: 1.1 £ 0.9 mm in the
PES group and 3.4 £ 1.6 mm in the BMS group, respectively (p <0.001). The
BMS group had higher late loss of MLD: 0.2 + 0.2 mm in the PES group and
0.5+ 0.2mm in the BMS group, respectively (p <0.001). The neointimal
volume index and the percentage of neointimal volume obstruction in the 3-year
follow-up were also lower in the PES group compared to the BMS group: the
neointimal volume index was 1.2 £ 1.0 mm?*/mm in the PES group and 2.0 +
0.9 mm*/mm in the BMS group (p = 0.015), and the percentage of neointimal
volume obstruction was 10.0 = 5.4 % in the PES group and 18.1 + 8.7 % in the
BMS group (p <0.001), respectively. Comparison of neointimal volume percent
obstruction data at 6-months and at 3-years in the PES group showed progression
of neointimal hyperplasia: 9.8 + 8.7 % in the 6-month follow-up and 10.0 + 5.4 %
in the 3-year follow-up, respectively (p =0.001). In the BMS group, the
difference in the percentage of neointimal volume obstruction in the 6-month and
the 3-year follow-up was not statistically significant: 16.9 + 10.7 % at 6 months
and 18.1 +8.7 % at 3 years, respectively (p = 0.261). The 3-year follow-up IVUS
analysis data are presented in Table 2.3.1.4.
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Clinical Outcomes

Intra-hospital, non-Q-wave myocardial infarction occurred in 6 patients (12 %)
in the BMS group and 4 patients (8 %) in the DES group (p = 0.518). Clinical
follow-up data were available for all 103 patients (100 %). One (2 %) non-
cardiac death in the BMS group and one (2 %) cardiac death in the DES group
were observed in the 6-month clinical follow-up (p =0.99). There was no
difference in the incidence of Q-wave myocardial infarction between the two
groups with one (2 %) in the Q-MI BMS group and one (2 %) in the Q-MI DES
group, respectively (p = 0.99). No stent thrombosis was observed in the 6-month
follow-up.

TLR was more frequently performed in the BMS group than in the DES group:
8 patients (16 %) in the BMS group and 1 patient (2 %) in the DES group,
respectively (p = 0.014). All TLRs had clinical indication based on either typical
clinical signs and symptoms or a positive exercise stress test. Table 2.3.1.5
details the results of the clinical outcomes at 6 months. The 6 months MACE-
free survival rate was 70 % in the BMS group and 87 % in the DES group
(p =0.036) (see Figure 2.3.1.2).

Table 2.3.1.3. IVUS result immediately after initial PCI and 6 months
following PCI

Indicator BMS group PES group P-value
(n=46) (n=44)
MVD, mm (mean + SD) 4.83+£0.50 4.68 £ 0.50 0.149
EEM area, mm? (mean + SD) 20.20+3.91 17.71 +£3.10 0.001
MLD, mm (mean + SD) 2.90+0.54 3.04+0.40 0.154
MLA, mm?(mean + SD) 7.36+2.55 7.57+ 191 0.665
Late loss in lumen diameter, mm 0.60 +0.33 0.22+0.22 <0.001
(mean = SD)
Late loss in lumen area, mm? 270+ 1.54 1.07£0.85 <0.001
(mean = SD)
Neointimal volume, mm? 2598 +21.84 | 17.22+17.10 0.014
(mean = SD)
Neointimal volume index, mm*/mm 1.83+1.20 0.86 +0.62 <0.001
(mean £ SD)
Percentage of neointimal volume 2520+£22.02 | 16.60+17.25 0.023
obstruction, % (mean + SD)
Malposition, 7 (%) 0(0) 0(0) -

Long-term clinical follow-up

The patient flow throughout the study is reflected in Figure 2.3.1.1. A total of
93 patients underwent long-term clinical follow-up. During this period (906 +
346 days) 7 patients (14.0 %) died in the BMS group, and 3 patients (5.7 %) died
in the DES group (p = 0.193). 4 of the fatalities (8.0 %) in the BMS group and 3
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of the fatalities (5.7 %) in the DES group were cardiac deaths (p = 0.710). Causes
of non-cardiac death in the BMS group were lung tumour, gastric tumour, and
non-Hodgkin's lymphoma. In the long-term follow-up, data of all the patients
enrolled in the study were obtained.

During the follow-up period, Q-wave myocardial infarction was experienced by
1 patient (2.0 %) in the BMS group and 3 patients (5.7 %) in the DES group
(p = 0.618). No definite or probable stent thrombosis was detected. In the 3-year
follow up period TLR was more frequently performed in the BMS group:
10 patients (20.0 %) (9 PCI and 1 CABG) and 3 patients (5.7 %) in the DES
group (PCI), respectively (p = 0.038). All the TLRs had clinical indication based
on either typical clinical signs and symptoms or a positive exercise stress test.
There was a higher rate of MACE in the BMS group than in the DES group:
18 patients (36.0 %) in the BMS group and 7 patient (13.2 %) in the DES group,
respectively (p = 0.011). The cumulative clinical 3-year follow-up results are
summarized in Table 2.3.1.6 and Figure 2.3.1.3.
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Table 2.3.1.4. IVUS analysis data in the 6-month and the 3-year follow-up

Indicator BMS PES P-value
group group
(n=35) (n=37)
Post-PCI
MVD, mm (mean + SD) 4.7+0.5 4.5+0.5 0.291
EEM area, mm? (mean + SD) 19.4£43 16.8+3.4 0.035
MLD, mm (mean £ SD) 32+04 32403 0.900
MLA, mm? (mean + SD) 94+1.7 85+1.5 0.078
Malposition, n (%) 0 (0) 0 (0) —
In the 6-month follow-up
MVD, mm (mean + SD) 4.8+0.5 4.7+0.5 0.521
EEM area, mm? (mean + SD) 19.7+£4.0 18.0+3.4 0.096
MLD, mm (mean + SD) 29+0.6 3.0+04 0.501
MLA, mm*(mean + SD) 72+28 73+2.0 0.892
Late loss in lumen diameter, mm (mean = SD) 0.5+0.3 0.2+0.3 0.012
Late loss in lumen area, mm? (mean + SD) 30£14 1.3+£1.2 <0.001
Neointimal volume index, mm?/mm 1.9+1.2 1.0+£0.8 0.002
(mean = SD)
Percentage of neointimal volume obstruction, % | 16.9 +10.7 9.8+8.7 0.011
(mean + SD)
Malposition, n (%) 0 (0) 0 (0) —
In the 3-year follow-up.
MVD, mm (mean + SD) 4.8+0.5 4.9+0.5 0. 644
EEM area, mm? (mean + SD) 18.4+4.0 18.9+4.0 0.642
MLD, mm (mean £ SD) 2.8+0.5 3.0+04 0.108
MLA, mm*(mean = SD) 6.6+2.5 7.5+£1.7 0.153
Late loss in lumen diameter, mm (mean = SD) 0.5+0.2 02+0.2 <0.001
Late loss in lumen area, mm? (mean + SD) 34£1.6 1.1+£0.9 <0.001
Neointimal volume index, mm*/mm 2.0£0.9 1.2+£1.0 0.015
(mean + SD)
Percentage of neointimal volume obstruction, % 18.1£8.7 10.0+£5.4 <0.001
(mean + SD)
Malposition, n (%) 0 (0) 0 (0) —
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Table 2.3.1.5. Clinical outcomes at 6 months

Indicator BMS PES group P-value
group (n=153)
(n=150)
Intra-hospital outcomes

Death, n (%) 0 (0) 0(0) -

Cardiac death, n (%) 0 (0) 0 (0) —

Myocardial infarction (total) n (%) 6 (12) 4(8) 0.518
Q-wave myocardial infarction, 7 (%) 0(0) 0(0) -
Non-Q-wave myocardial infarction, n 6 (12) 4(8) 0.518
(%)

Stent thrombosis, 7 (%) 0 (0) 0 (0) —

TLR (total), n (%) 0(0) 0(0) —
TLR-PCI, n (%) 0(0) 0(0) -
TLR-CABG, 1 (%) 0(0) 0(0) —

MACE, n (%) 6 (12) 4(8) 0.518

Cumulative outcomes at 6 months

Death, n (%) 1(2) 1(2) >0.99

Cardiac death, n (%) 0(0) 1(2) >0.99

Myocardial infarction (total) n (%) 7 (14) 5(09) 0.548
Q-wave myocardial infarction, 7 (%) 1(2) 1(2) >0.99
Non-Q-wave myocardial infarction, 6 (12) 4(8) 0.518
n (%)

TLR (total), n (%) 8 (16) 1(2) 0.014
TLR-PCI, n (%) 8 (16) 1(2) 0.014
TLR-CABG, n (%) 0(0) 0(0) -

MACE, n (%) 15 (30) 7(13) 0.054

Table 2.3.1.6. Cumulative clinical outcomes at 3 years
Indicator BMS group PES group P-value
(n=150) (n=53)

Death, n (%) 7 (14.0) 3(5.7) 0.193 (ns)

Cardiac death, n (%) 4 (8.0) 3(5.7) 0.710 (ns)

Q-wave myocardial 1(2.0) 3(5.7) 0.618 (ns)

infarction, n (%)

TLR (total), n (%) 10 (20.0) 3(5.7) 0.038
TLR-PCI, n (%) 9 (18.0) 3(5.7) 0.067
TLR-CABG, n (%) 1(2.0) 0(0) 0.485 (ns)

MACE, n (%) 18 (36.0) 7(13.2) 0.011
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Figure 2.3.1.2. The Kaplan-Meier survival curve: MACE-free survival at

6 months

Figure 2.3.1.3. The Kaplan-Meier survival curve: MACE-free survival at

2 years
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2.3.2 LM PCI Registry study results
Whole population survey

Data from the LM PCI Registry covering the patients entered in the Registry
between January 2002 and December 31, 2011, who had reached a follow-up
period of 1year (n=965) were analysed. The parameters of the patient
population analysed are shown in Table 2.3.2.1. The mean age of the patients
was 64.6 + 10.4 years, and three-fourths of the patients were male. Most of the
patients had arterial hypertension and dyslipidaemia, and more than half of the
patients were active smokers. Acute coronary syndrome was reported in 27.8 %
of the patients. Almost half of the patients had a history of myocardial infarction
and PCI. On the average, the patients analysed had a good left ventricular
ejection fraction.

Table 2.3.2.1. Characteristics of the analysed patient population

Indicator Value
Age, years (mean = SD) 64.6+104
Gender

Male, n (%) 704 (73.0)

Female, n (%) 261 (27.0)
Arterial hypertension, 7 (%) 759 (79.0)
Diabetes mellitus, 7 (%) 138 (14.5)
Dyslipidaemia, n (%) 728 (75.9)
Smoking

Active smokers, 1 (%) 490 (53.0)

Former smokers, 7 (%) 270 (29.2)

Never smoked, n (%) 165 (17.8)
History of myocardial infarction, n (%) 439 (45.4)
Family history of CHF, n (%) 278 (30.3)
History of PCI, n (%) 436 (45.6)
History of CABG, n (%) 11 (1.1)
Non-Q-wave myocardial infarction, n (%) 158 (16.3)
Unstable angina, n (%) 111 (11.5)
Stable angina, n (%) 689 (71.2)
Mean hospitalization time, days (mean + SD) 4.7+£3.7
Ejection fraction, % (mean + SD) 56.1+9.9
Total cholesterol, mmol/l (mean + SD) 47+1.4
Low-density lipoprotein cholesterol, mmol/l (mean + SD) 27+1.1

The coronary artery disease and procedure description is presented in
Table 2.3.2.2. Isolated LM stenosis occurred in only 4.9 % of the patients. In
most patients, the LM condition combined with major coronary artery disease
affecting all three coronary arteries, which is also reflected in the high SYNTAX
score. More than half of the patients had a SYNTAX score of >30. Most of the
patients (61.6 % of the cases) had distal LM disease with bifurcation
involvement. One-third of the patients had IVUS guided PCI, but OCT and
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fractional flow reserve measurements were rarely carried out. GP IIb/Illa
blockers were administered to most patients during LM intervention. In two-
thirds of the cases LM PCI was performed through the femoral access site, and
in two-thirds of the cases a cutting balloon was used for main branch pre-
dilatation, while it was rarely used for side branch pre-dilatation. Most of the
patients were stented with a drug eluting stent. The “kissing” balloon technique
for finalizing the procedure was applied relatively rarely, i.e., in 15.6 % of cases.

Table 2.3.2.2. Description of the coronary artery disease and
the procedure

Indicator Value
LM stenosis, % (mean + SD) 80.5+10.5
Isolated LM disease, n (%) 47 (4.9)
LM lesion with one-vessel disease, 1 (%) 173 (17.9)
LM lesion with two-vessel disease, n (%) 289 (29.9)
LM lesion with three-vessel disease, n (%) 440 (45.5)
LM bifurcation disease, 1 (%) 596 (61.6)
SYNTAX score, mean + SD 30.7+11.7
SYNTAX score >30, n (%) 488 (50.4)
EUROscore, mean + SD 38+5.0
Intravascular ultrasound, n (%) 294 (30.4)
Optical coherence tomography, 7 (%) 11(1.1)
Fractional flow reserve, n (%) 6 (0.6)
GP IIb/Il1a inhibitor use, 7 (%) 732 (87.1)
Intra-aortic contra-pulsation, 7 (%) 49 (5.1)
Vascular access site

Radial artery, n (%) 298 (30.8)

Femoral artery, n (%) 651 (67.3)
Pre-dilatation, n (%) 247 (25.5)
Use of a cutting balloon in the main branch, n (%) 615 (63.5)
Use of a cutting balloon in a side branch, n (%) 61(6.3)
Post-dilatation, n (%) 691 (72.3)
“Kissing” balloon technique, 7 (%) 151 (15.6)
DES, n (%) 801 (82.7)
Two stent bifurcation technique, n (%) 51(5.3)
LM stent diameter, mm (mean + SD) 38+04
LM stent length, mm (mean + SD) 182+74

The group of patients treated with the 2-stent bifurcation technique is reflected
in Table 2.3.2.3. The 2-stent bifurcation technique was used in 51 patient
(5.3 %), with the “crush” technique in almost half of the cases. The “kissing”
balloon technique was used in more than half of the patients in this group. The
cutting balloon technique in the main branch was applied less frequently,
whereas in the side branch it was applied more frequently than across the total
patient group.
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Table 2.3.2.3. Technical aspects of the 2-stent technique and PCI

Indicator Value
2-stent technique

“Culotte” technique, n (%) 15(29.4)

“Crush” technique, 7 (%) 24 (47.1)

T stent technique, 7 (%) 12 (23.5)
“Kissing” balloon technique, #n (%) 28 (54.9)
Use of a cutting balloon in the main branch, n (%) 23 (45.1)
Use of a cutting balloon in a side branch, n (%) 14 (27.5)
Radial access, n (%) 11 (21.6)
DES, n (%) 46 (90.2)

1-year outcomes

The 1-year outcomes are shown in Table 2.3.2.4. Cardiac death occurred in 3.8 %
of patients, TLR was performed in 4.3 % of the patients, and MACE
(cardiovascular death, non-fatal myocardial infarction, TLR) occurred in 8.1 %
of patients.

Table 2.3.2.4. One-year clinical outcomes.

Indicator Value
TLR, n (%) 41 (4.3)
TVR, n (%) 122 (12.8)
Non-fatal myocardial infarction, % (n) 8 (0.8)
Cardiac death, n (%) 36 (3.8)
Total deaths, n (%) 48 (5.0)
MACE (cardiovascular death, non-fatal myocardial infarction, TLR),

1 (%) 85(8.1)

In the multiple group comparison, Figure 2.3.2.1 shows 1-year cardiac mortality
in patients with acute coronary syndrome and stable angina: a 5.5 %-point higher
cardiac mortality is demonstrated in patients with acute coronary syndrome
during PCI (p <0.0001). Figure 2.3.2.2 represents 1-year mortality in patients
treated with the single stent and the 2-stent technique: a 6.4 %-point higher
mortality is demonstrated in patients who had their bifurcation lesions repaired
with the PCI 2-stent technique (p = 0.017). Figure 2.3.2.3 represents the 1-year
difference in TLR between the patients treated with the single stent and the 2-
stent technique: it shows a 9.9 %-point higher TLR rate in the 2-stent group
(p <0.0001). Figure 2.3.2.4 represents 1-year MACE in patients with acute
coronary syndrome and stable angina: it shows a 7.7 % -point higher MACE risk
in patients with acute coronary syndrome during PCI (p < 0.0001). Figure 2.3.2.5
represents 1-year MACE in patients treated with the single stent and the 2-stent
technique: it shows a 16.3 % -point higher MACE risk in the 2-stent patient
group (p <0.0001).
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Figure 2.3.2.1. One-year survival in patients with acute coronary syndrome
and stable exertional angina

Figure 2.3.2.2. One-year survival in patients treated with the single stent
technique and patients treated with the 2-stent technique
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Figure 2.3.2.3. One-year TLR-free survival in patients treated with the
single stent technique and patients treated with the 2-stent technique

Figure 2.3.2.4. One-year MACE-free survival in patients with acute
coronary syndrome and stable exertional angina
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Figure 2.3.2.5. One-year MACE-free survival in patients treated with the
single stent technique and patients treated with the 2-stent technique

2.3.3 Results of the LM DES-BDS strategy study
Patient characteristics

The study was conducted at the Latvian Centre of Cardiology between
November 2012 and December 2015. A total of 46 patients with clinically stable
exertional angina and a true ULMCA bifurcation lesion underwent PCI. In all
the cases the procedure was successful with good angiographic result. No
significant complications were observed during hospitalization, and all patients
were discharged in a clinically satisfactory condition. The mean age of the
patients was 66.1 + 8.9 years. Most of the patients were male (73.9 %). The
predominant cardiovascular risk factors were arterial hypertension (95.7 %) and
dyslipidaemia (87.0 %). Smoking was reported in 28.3 % of cases. Diabetes
mellitus (non-insulin-dependent) was diagnosed in 13 % of the patients, and
26.1 % of the patients had a family history of CHF. Many of the patients (63 %)
had chronic heart failure with preserved left ventricular ejection fraction. No pre-
study statin data are available, but at enrolment the mean LDL cholesterol level
was 2.24 mmol/l. Of the enrolled patients, 30.4 % had a history of myocardial
infarction and 45.7 % had a history of PCI. 13 % of patients had peripheral artery
disease. Subgroup comparison showed statistically significant differences only
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in the age of the patients, with a higher mean age in the protocol group (69.2 vs.
62.4 years, p <00.1).

Aspects of the percutaneous coronary intervention

Of the 46 procedures, the vascular approach was mainly via a. femoralis (65.2 %)
with the use of a 7 Fr introducer sheath (73.9 %). Nearly all patients (93.5 %)
had IVUS imaging of the main branch (MB) and the side branch (SB) prior to
pre-dilatation, but the number of cutting balloon pre-dilatations performed after
visual IVUS image analysis was, in fact, smaller: 80.4 % in the MB with a mean
CB diameter of 3.36 £ 0.29 mm and 82.6 % in the SB with a mean CB diameter
of 3.17 £ 0.34 mm, respectively. The Mini-crush technique was used more
frequently than the T-stent technique (69.6 % vs. 30.4 %, respectively). The
stents used in the study were primarily Synergy stents (91.3 %) for main branch
stenting, however, in case of size mismatches other newest generation DES were
selected on some occasions. One patient was stented with an everolimus-eluting
Promus Element stent (Boston Scientific Corp.), one — with an everolimus-
eluting Promus Premiere stent (Boston Scientific Corp.), one — with a biolimus-
eluting Biofreedom stent (Biosensors International), and one more patient — with
an everolimus-eluting Xience V stent (4bbott Vascular). The overall mean stent
length in the main branch was 22.52 + 7.34 mm and the mean stent diameter was
3.80 + 0.28 mm. As regards the side branch, an Absorb stent was implanted in
all patients with a mean stent length of 15.83 + 4.83 mm and a mean diameter of
3.11 £ 0.37 mm. Final kissing balloon dilatation was performed in 91.3 % of the
cases. Post-procedural IVUS for optimizing the PCI result after stent
implantation was performed in 89.1 % of the MB and SB, and OCT was
performed in 91.3 % of the MB and in 87 % of the SB. There were 5 compli-
cations during the procedures, of which 2 were dissections after CB use. One
dissection after Synergy stent implantation was covered with an additional
Synergy stent. The other dissection, however, was not covered by the stent. There
were 2 groin hematomas with successful manual puncture site compressions, and
no transfusion was required. All procedures were successful. No significant
procedural or non-procedural complications were observed during peri-
procedural time.

1-year follow-up

The mean follow-up time was 12.1 = 3.1 months or 380 + 93 days. An
angiographic follow-up was performed in 41 patients (89.1 %), and 5 patients
(10.9 %) who could not attend the angiographic examination were interviewed
over the telephone. All the patients (100 %) had been on dual antithrombotic
therapy for the recommended 12 months; of them 28 patients (60.9 %) had taken
clopidogrel and 18 patients (39.1 %) — ticagrelor. The 1-year follow-up analysis
revealed 7 MACE (15.2 %), the most part of which were clinically required
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target lesion revascularization (TLR). Angiography revealed 9 cases (19.6 %) of
side branch restenosis, while no restenosis was observed in the main branch. The
only stent thrombosis (2.2 %) was established as an acute condition in an Absorb
stent 26 days after stent implantation; acute revascularization was performed, but
the patient developed a Q-wave-myocardial infarction, nevertheless. The results
of the first-year follow-up are presented in Table 2.3.3.1.

Table 2.3.3.1. Outcomes of the 1-year and the 4-year follow-up (n=46)

ndicator At 1 year At 4 years
Angiographic follow-up, n (%) 41 (89.1) 33 (71.7)
Follow-up over the telephone, 1 (%) 5(10.1) 13 (71.7)
Mortality, n (%) 0(0) 0(0)
Cardiac death, 7 (%) 0(0) 0 (0)
Myocardial infarction, n (%) 1(2.2) 1(2.2)
Angiographic restenosis, 7 (%) 9 (19.6) 11(23.9)
Clinically required TLR, n (%) 7(15.2) 9 (19.6)
Main branch (LM-LAD DES) restenosis, 7 (%) 0 (0) 1(2.2)
Side branch (LCX BDS) restenosis, 7 (%) 7 (15.2) 7 (15.2)
Stent thrombosis, 7 (%) 1(2.2) 1(2.2)
MACE, n (%) 7(15.2) 9 (19.6)

The 4-year follow-up

In the 4-year follow-up, the mean follow-up time was 4.1 £ 0.4 years, or 1,532 +
126 days. 33 patients (89.1 %) underwent follow-up angiography, while
13 patients (28.2 %) who were unable to attend the angiographic examination
were surveyed over the telephone. The clinical outcomes of the 4-year follow-up
are presented in Table 2.3.3.1. The follow-up analysis revealed a total of
9 MACE (19.6 %), of which 7 cases (15.2 %) were clinically significant side
branch (LCX BDS) restenosis with subsequent target lesion revascularization.
Main branch (LM-LAD DES) restenosis was reported in 1 case (2.2 %). No other
major adverse events were identified during the follow-up period.

Analysis of MACE by subgroup

The patients who underwent the procedure according to the full protocol (the
“protocol” group) had a 1-year MACE rate of 8.0 %, which statistically did not
differ significantly from the non-protocol group, i.e., the patients who did not
undergo CB pre-dilatation and/or Synergy stent implantation in the MB or did
not undergo CB pre-dilatation in the SB (8.0 % vs. 23.8 %, respectively,
p= 0.220). The overall MACE outcomes of the follow-up in the defined
subgroups are presented in Table 2.3.3.2.
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Table 2.3.3.2. The overall MACE outcome in the 1 and the 4-year follow-up
by subgroup

. Protocol subgroup | Non-protocol subgroup
Indicator (n=25) (n=21) P-value
MACE at 1 year, n (%) 2 (8.0) 5(23.8) 0.220%*
MACE at 4 years, n (%) 3(12.0) 6 (28.6) 0.264*

*Fisher exact test has been applied

In the 4-year follow-up, the MACE rate in the protocol subgroup was 12.0 %,
which statistically was not significantly different compared to the non-protocol
subgroup (12.0 % vs. 28.6 %, p =0.264). In the 4-year follow-up, no major
adverse events were observed in 88.0 % of the patients in the protocol subgroup
and in 71.4 % of the patients in the non-protocol subgroup (p =0.146; see
Figure 2.3.3.1).

Analysis of procedural aspects

Comparison of stent implantation techniques showed no difference in target
lesion revascularization (TLR) rates in the l-year and the 4-year follow-up
(28.6 % for T-stent vs. 9.4 % for Mini- crush technique, p = 0.176, and 28.6 %
for T-stent vs. 15.6 % for Mini-crush, p = 0.423, respectively). As regards CB
pre-dilatation for modification of atherosclerotic plaque in the side branch, the
1-year follow-up study showed that the group of patients who had undergone CB
pre-dilatation in the SB appeared to have statistically significantly fewer TLRs
than the group who did not undergo such pre-dilatation with the CB in the SB
(5.6 % vs. 50 %, respectively, p = 0.003); a similar observation stands also for
the 4-year follow-up study (11.1 % vs. 50 %, respectively, p = 0.015).

Figure 2.3.3.1. MACE-free survival in the 4-year follow-up

87



To assess the potential impact of the Absorb stent diameter on the incidence of
TLR, two subgroups were selected based on the size of the implanted Absorb
stent diameter. In the 1-year follow-up, there was no difference between the
patient subgroups with the Absorb diameter of <2.5 mm and the Absorb diameter
of >2.5mm as regards TLR frequency (33.3 % vs. 10.8 %, respectively,
p = 0.124). However, in the 4-year follow-up TLR tended to be performed more
frequently in the subgroup of patients with a larger Absorb stent size,
ire. >2.5mm (44.4% vs. 13.5%, respectively, p=0.058). Analysis of
procedural aspect data is presented in Table 2.3.3.2.

Table 2.3.3.3. Procedural aspect analysis in the 1-year and in the 4-year
follow-up (n = 46)

Procedural aspect
Indicator T-stent technique Mini-crush technique P-value
(n=14) (n=32)

TLR at 1 year, n (%) 4 (28.6) 3(94) 0.176*
TLR at 4 years, n (%) 4 (28.6) 5 (15.6) 0.423*

CB pre-dilatation in the No CB pre-dilatation in

SB (LCx) (n =36) the SB (LCx) (n =10)

TLR at 1 year, n (%) 2 (5.6) 5 (50) 0.003*
TLR at 4 years, n (%) 4 (11.1) 5 (50) 0.015*

Absorb stent diameter Absorb stent diameter

<2.5mm (n=9) >2.5 mm (n =37)

TLR at 1 year, n (%) 3(33.3) 4 (10.8) 0.124*
TLR at 4 years, n (%) 4 (444) 5(13.5) 0.058*

*Fisher exact test has been applied

In a further subgroup analysis regarding TLR incidence, patients who required
repeated lesion revascularization appeared to have overall higher levels of total
cholesterol and LDL-cholesterol than patients who did not undergo TLR (total
cholesterol 4.75 = 1.22 vs. 3.8 £ 0.79 mmol/l; p =0.021 and LDL-cholesterol
2.96 £ 1.0 vs. 2.07 £ 0.68 mmol/l; p = 0.009, respectively). The analysis of the
patient subgroups without and with TLR in the 4-year follow-up is presented in
Table 2.3.3.4. IVUS imaging post-implantation for evaluating and optimizing the
result of angioplasty in the main and side branches is an essential procedural step.
The patients who underwent TLR during the follow-up period had had a post-
implantation IVUS examination during the PCI less frequently than the patients
without TLR (55.6 % vs. 94.6 %, respectively, p = 0.009).
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Table 2.3.3.4. Analysis of patient subgroups without and with TLR in the 4-
year follow-up

Patient subgroup
Indicator TLR No TLR P-value
(n=9) (n=37)
Age, years (mean = SD) 61‘3‘3* 6578485 | 0.679
Male, 1 (%) 7(77.7 %) 27 (73 %) 0.568
SYNTAX score (mean + SD) 22.56+5.1 | 2338453 0.675
Hypercholesterinaemia, n (%) 7 (77.8%) 33 (89.2%) 0.333
Arterial hypertension, n (%) 9 (100%) 35 (94.6%) 0.643
Diabetes mellitus, 7 (%) 1(11.1 %) 5 (13.5%) 0.667
Smoking, n (%) 4 (44.4%) 9 (24.3%) 0.211
Chronic heart failure, n (%) 7 (77.8%) 22 (59.5%) 0.268
Total cholesterol, mmol/l (mean + SD) 4.75+1.22 3.8+£0.79 0.021
LDL-cholesterol, mmol/l (mean + SD) 2.96+1.0 2.07 £ 0.68 0.009
CB pre-dilatation in the side branch, 7 (%) 4 (44.4%) 32 (86.5%) 0.015
Absorb stent diameter, mm (mean + SD) 2.94+046 | 3.14+£0.35 0.243
Absorb stent diameter <2.5 mm, n (%) 4 (44.4%) 5 (13.5%) 0.048
IVUS in the MB and in the SB prior to PCI 8 (88.9%) 34 (91.9%) 0.595
IVUS in the MB and in the SB following PCI 5 (55.6%) | 35(94.6%) 0.009
OCT in the SB following PCI 9 (100%) 33 (89.2%) 0.405
OCT in the MB following PCI 9 (100%) 33 (89.2%) 0.405
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3. Discussion

The role of percutaneous coronary intervention (PCI) in treating left main (LM)
coronary artery lesions has developed significantly on a global scale over the past
two decades; and Latvian experience and research have been a notable
contribution. During coronary angiography, left main coronary artery stenosis
occurs in approximately 4-8 % of the patients with stable exertional angina
(1-5) and in 12 % of the patients with acute coronary syndrome (6). Compared
to medication alone, treatment of LM lesions percutaneously or by coronary
artery bypass grafting significantly increases the chances of survival (7). Failure
to treat LM lesions as well as development of LM stent thrombosis and restenosis
may result in highly dangerous clinical situations such as severe left ventricle
dysfunction or sudden death. This is due to the relatively large amount of
myocardial blood supply provided by LM: up to 75 % of the left ventricular
myocardium, which makes these patients a particularly high-risk group.
Available randomized-control studies and meta-analyses of PCI with DES vs.
CABG in patients with LM lesions show equivalent and safe results across
5 years in terms of death, MI and stroke, especially in patients with simple and
moderately complex vascular anatomy, and today, except for certain clinical
situations, PCI is recognized as a revascularization method equivalent to CABG

for patients with LM lesions (8).

In the global context, Latvian interventional cardiologists have been among the
first to embark on percutaneous treatment of unprotected LM and lay the
foundation for research development by creating patient registries and
conducting clinical research for evidence-based development. By reducing
neointimal proliferation following injury of the vessel wall, DES significantly
reduces the incidence of restenosis and increases MACE-free survival compared
to BMS in patients with non-complex lesions and stable exertional angina.
However, back in 2007 there were yet no randomized data reflecting the use of
DES for repairing LM lesions. Not only in the context of Latvia, but also
globally, the first randomized study comparing the then available first-generation
DES vs. BMS for treating unprotected LM lesions in stable exertional angina
patients was conducted at the Latvian Center of Cardiology and published in
2007 (9, 11). By that time, other studies had also demonstrated IVUS to be a
useful method for guiding treatment tactics in patients with LM lesions by
allowing accurate vessel sizing and vascular wall structure assessment (12-14).
In addition to the IVUS-guided procedure, a randomized study by the Latvian
Center of Cardiology used a cutting balloon (CB) plaque modification and
preparation technique prior to stent implantation. Until the study was published
in 2007, no prospective studies analysing the use of CB in pre-stenting plaque
preparation and its impact on short- and long-term outcomes were available.
There was also no certainty about which stent (DES or BMS) to use for lesions
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with IVUS confirmed good lumen size after lesion preparation. Although such
stents are no longer used today, our study (9, 10) at the time concerned was based
on first-generation paclitaxel-coated DES or PES, as was the well-known
SYNTAX study, the 10-year results of which have recently been published
(15-17). In our study, all the outcome types including death, myocardial
infarction and TLR in the 6-month follow-up (with death at 2 %, MI at 5 %, and
TLR at 1 %) were equivalent or better than those of the 1-year follow-up of the
SYNTAX study (with death at 4.2 %, MI at 4.3 %, revascularization at 12 %).
Moreover, the outcomes in the long-term 3-year follow-up of our study (with
death at 3 %, MI 5 %, and TLR at 3 %) were convincingly better than the overall
outcomes in the SYNTAX long-term 5-year follow-up (with death at 12.8 %, MI
at 8.2 %, and TVR at 26.7 %). Though this is certainly not intended as a direct
comparison of the studies, nor was there IVUS-guided treatment for many of the
patients in the SYNTAX study, it can still be implicitly concluded that IVUS-
guided LM PCI with CB lesion preparation prior to stenting is a safe and effective
interventional tactic. Today, only DES are used in the PCI treatment of LM
lesions, their superiority having been convincingly demonstrated.(18, 19). The
data of our study in this area were among the first to demonstrate the superiority
of PES to BMS in the PCI treatment of LM lesions, showing that the primary
outcomes (MACE) of all types of death, myocardial infarction and TLR were
lower in the PES group both in the 6-month follow-up (7 % PES vs. 15 % BMS,
p =0.054) and in the 3-year follow-up (7 % PES vs. 18 % BMS, respectively,
p =0.011). The advantage of PES over BMS was mainly related to the difference
in the TLR rates between the two groups in the 6-month (1 % PES vs. 8 % BMS,
p=0.014) and the 3-year follow-up (3 % PES vs. 10 % BMS, p =0.038).
Analysis of the IVUS data also demonstrated the superiority of PES over BMS
with regard to large size LM MLD, late loss in MLA and neointimal volume in
both the 6-month (mean late loss of MLD (in mm) 0.22 vs. 0.60, p = <0.001 and
mean late loss of MLD (in mm?) 1.07 vs. 2.70, p = <0.001) and in the 3-year
follow-up (mean late loss in MLD (in mm) 0.2 vs. 0.5, p =<0.001 and mean late
loss in MLA (in mm?) 1.1 vs. 3.4, p = <0.001). As nowadays only DES are used
for treating LM lesions, the study at the time of its publication was a sizable
contribution to research and clinical practice, including development of
bifurcation techniques.

Currently, increasing importance is attached to registry data in the assessment of
clinical events, since in comparison with randomized controlled trials with
careful selection of patient groups that are as nearly as possible homogeneous,
the number of patients sourced by the registries is often higher and the data reflect
“real-world” situations and outcomes. The existence of registries in individual
medical centres allows regular self-monitoring for efficacy. In Latvia, too, since
January 2002 there has been a functioning Registry of unprotected LM PCIs that
has sourced the data for this study, targeting “real-world” data from Latvia and
reflecting the diversity, specificity, and clinical outcomes of interventional
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treatment of LM in actual clinical practice in patients who have undergone LM
interventional treatment at the Latvian Center of Cardiology. Data analysis has
resulted in presenting clinical and angiographic baseline data that are similar to
the data in other large LM registries (18), thus demonstrating that our LM lesion
population does not significantly differ from those of other countries and that the
data are comparable. An in-depth analysis of our Registry data showed that
patients with acute coronary syndrome had a higher risk of cardiovascular death
(less than 1 year of survival 92.2 % vs. 97.7 %, p = 0.0001, respectively) and a
higher MACE rate (cardiovascular death, TLR, myocardial infarction, stent
thrombosis 46.1 % vs. 25.2 %, p = <0001, respectively) in the 1-year follow-up
compared to patients with stable exertional angina, indicating that acute coronary
syndrome is associated with a higher cardiovascular death and MACE risk in a
1-year perspective in LM post-PCI subjects. Similarly, multivariate regression
analysis of the DELTA-2 Registry indicated that the patient's acute condition was
arisk factor for the primary endpoints of death, MI, and stroke during the median
follow-up time of 501 days (19). As in other large registries and studies, most
patients, when entered into our Registry, were diagnosed with a distal LM or LM
bifurcation lesion (LCC Registry 61.6 %, DELTA-2 Registry 84.6 %, SYNTAX
study 64.1 %, NOBLE study 81 %, respectively); therefore, it is essential to
analyse the efficacy and safety of bifurcation PCI. In our Registry, repair of a
bifurcation with 2 stents was associated with worse one-year clinical outcomes
in the 1-year follow-up compared to the single stent PCI technique, with higher
mortality (one year survival 96.6 % vs. 90.2 %, p =0.017), a higher TLR rate
(one-year survival without TLR 96.2 % vs. 86.3 %, p =0.0001) and MACE
incidence (one-year MACE-free survival 92.8 % vs. 76.5 %, p = 0.0001) in the
1-year follow up. It should be noted that the most common 2-stent technique was
the “crush” technique, which was performed in 47.1 % of all the 2-stent
procedures. In general, our Registry data strongly demonstrate superiority of the
single stent bifurcation repair technique over the 2-stent technique in the 1-year
clinical follow-up of patients after percutaneous coronary intervention in the left
main coronary artery.

Although several studies and analysis of our Registry results have conclusive
data on the superiority of the single stent technique in repairing LM and also
bifurcation lesions, there may be some anatomical variations of bifurcations
where the 2-stent technique may not be avoided. These are “true” bifurcation
lesions with significant lesions presenting in both branches, and they constitute
approximately one-half to two-thirds of all LM bifurcation lesions; for example,
in our Registry 40.1 % of the patients were noted to have “true” bifurcation
lesions, while the total incidence of bifurcation lesions was 61.1 %. In turn, the
published Delta-2 Registry data show the percentage of “true” bifurcation lesions
to be 39.3 %, whereas the overall incidence of bifurcation lesions is 84.6 %.
Since LM bifurcations often have a T-shaped angle, the recommended technique
in these cases is the 2-stent technique or the T and protrusion (TAP)
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technique (20). However, LM bifurcations have other types of anatomical
variations that require the use of other 2-stent technique types, from which the
“DK crush” technique lately appears to be among the most frequently
recommended (21). Over the past years, multiple Registry data have
demonstrated PCI to be a useful repair technique for LM bifurcation lesion at
medical centres with appropriate experience in “real-world” situations. However,
bifurcation lesion PCIs are still associated with worse clinical outcomes than the
PCIs performed in the LM ostium or the LM body (19, 22). Therefore, it is
essential to keep investigating for the best and safest technique for treating true
LM bifurcation lesions.

The pilot study of the LM DES-BDS strategy developed an innovative 2-stent
PCI technique for treating bifurcation lesions by implanting a newest generation
everolimus-eluting DES (Synergy stent, Boston Scientific Corp.) in the main
branch and an everolimus-eluting BDS (Absorb BVS, Abbott Vascular) in the
side branch. The procedure was performed using the Mini-crush or the T-stent
2-stent implantation technique. Despite the relatively thicker BDS struts
(150 um) compared to the newer generation DES (e.g.,74 um for Synergy), the
choice of this technique is based on internationally accepted guidelines
recommending to leave as little metal residue as possible in the coronary artery
when treating bifurcation lesions (21). The technique presumes complete
biodegradation of the BDS within 3—4 years after it has performed its function of
correcting the stricture in the side branch (23), leaving no residual metallic
material. Thus, the side branch regains its physiological functions and natural
vascular bed and becomes more accessible for subsequent side branch PCI as
appropriate, which is often no longer the case after applying the traditional
2-stent techniques.

In the l-year follow up of the study there were no fatalities (0 %), the other
outcomes including one stent thrombosis (2.2 %), one myocardial infarction
(2.2 %), and 15.2 % of reported TLR with a total of 15.2 % MACE (all-cause
death, cardiovascular death, myocardial infarction, stent thrombosis, TLR).
Similar results were seen in the 4-year clinical follow-up (death 0 %, stent
thrombosis 2.2 %, MI 2.2 %, TLR 19.6 %, respectively) with 19.6 % MACE
cases. Both in the l-year and 4-year follow-up the DES-BDS strategy was
demonstrated to be a safe approach with no associated fatalities; notably,
however, such fatalities have been reported in the largest recently published
randomized 2-stent technique DKCRUSH-V study, which also included patients
with true LM bifurcation lesions (all-cause death 2.9 %, cardiovascular death
1.2 %). On the other hand, as regards the technical aspects of the new strategy,
TLR and target artery myocardial infarction, which should apply to all the
infarctions established in the study, was observed more frequently in our study
than in the 2-stent technique group of the DKCRUSH-V study (with TLR 5.0 %
and target artery myocardial infarction 0.4 %, respectively). It should be noted,
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however, that in the provisional stenting group of the DKCRUSH-V study
myocardial infarction of the target artery appeared to be slightly more frequent
than in our study (2.9 %, respectively). Though direct comparison of these
studies is hardly possible, it may, however, either directly or indirectly point at
shortcomings in our strategy which could be with time overcome. This should be
especially relevant when considering that in our study one of the myocardial
infarctions of the target artery was due to BDS thrombosis time after time
associated with the BDS used in the study, and the risk could be significantly
reduced by using a newer generation BDS. Our study did not establish
statistically significant superiority between the two 2-stent implantation
techniques (Mini-Crush vs. T-stent) in the l-year and the 4-year follow-up.
However, when analysing CB pre-dilatation for atherosclerotic plaque
modification in a side branch, the I-year follow-up study convincingly
demonstrated that the group of patients who underwent CB pre-dilatation in the
SB had statistically significantly fewer TLRs than the group without CB pre-
dilatation in the SB (5.6 % vs. 50 %, respectively, p =0.003); a similar
observation stands also for the 4-year follow-up study (11.1 % vs. 50 %,
respectively, p = 0.015). Evaluation of a LM lesion merely angiographically may
be difficult and inaccurate, especially if the lesion is highly calcified or involves
a bifurcation, since there may be no unbiased data for evaluating the reference
size, and bifurcation lesions may be two-dimensionally more difficult to evaluate
due to complex anatomy. Incorrect assessment of the extent and anatomy of the
calcification may increase the risk of inadequate lesion preparation prior to stent
implantation and, consequently, of stent under-expansion. Stent under-
expansion, in turn, is associated with a higher risk of recurrent revascularization
and stent thrombosis (24). IVUS-guided LM PCI is associated with reduced risk
of adverse events and mortality (25). Similarly, to other studies (26, 27), our
study once again demonstrated the importance of IVUS visual diagnostics during
LM PCI, by noting that post-procedural IVUS had been less frequently used in
the group with TLR in the follow-up period (55.6 % vs. 94.6 %, respectively,
p =0.009). The technical and angiographic aspects of our research are still
waiting for further in-depths analysis, which is going to follow, though in the
framework of a different study.

Generally, this study found PCI to be a safe strategy for treating unprotected LM
true bifurcation lesions with bioabsorbable polymer coated platinum-chromium
coronary stents (Synergy) in the LM-LAD and bioabsorbable scaffolds (Absorb)
in the LCx artery using a 2-stent technique (Mini-crush or T-stent). The
importance of CB and IVUS during the procedure was strongly demonstrated.
The small number of patients and absence of randomization for comparison with
other bifurcation techniques is noted as a limitation of the pilot study analysis.
The purpose of this pilot study, however, was to demonstrate the safety of the
approach for designing a further randomized study covering larger patient
populations. The safety of the method was also demonstrated in the 4-year
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follow-up despite the withdrawal of the applied BDS from use in clinical practice
due to a higher incidence of long-term clinical events (8). Further studies require
a larger patient population and comparison of the method with another 2-stent
technique after patient randomization, as well as use of a newer generation BDS
and adherence to the principles of careful vascular bed preparation under IVUS
control, appropriate sizing of the DES and the bioabsorbable scaffold, and
accurate post-dilatation with final result optimization under OCT control.

Percutaneous coronary intervention of the LM coronary artery with the use of
DES or other drug-coated bioabsorbable scaffolds represents a safe and effective
treatment in the immediate and long-term perspective. The use of imaging and
other advanced coronary angioplasty devices, such as IVUS diagnostics for PCI
guidance and CB prior to stent implantation, provides excellent clinical results.
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4. Conclusions

1. A. TVUS-guided percutaneous coronary intervention in the LM coronary
artery with pre-procedural preparation of lesions with a CB is a safe and effective
tactic.

1. B. In both the short-term 6-month and long-term 3-year follow-up, PES
appeared superior to BMS in the IVUS analysis of large diameter LM coronary
arteries, as well as in the clinical comparison of TLR and MACE rates.

2. A. Acute coronary syndrome is associated with a higher risk of cardiovascular
death and MACE in the 1-year follow-up of patients after percutaneous coronary
intervention in the LM coronary artery.

2. B. The single stent technique proved superior to the 2-stent technique in the 1-
year clinical follow-up of patients after percutaneous coronary intervention in the
LM coronary artery.

3.A Unprotected LM true bifurcation lesion treatment with an everolimus-eluting
platinum-chromium coronary stent (Synergy) in the LM/LAD branch and a
bioabsorbable scaffold (Absorb) in the LCx ostium using a 2-stent implantation
technique (Mini-crush or T-stent) is a safe approach.

3.B The Mini-crush and the T-stent implantation techniques do not show
significant advantages one over the other in the 1-year and the 4-year follow up.
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