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TODQIQATIN MOZMUNU

Isin adi

Koronar stent implantasiyasindan sonra yaranan
restenozun inkisafinda lipoprotein (a)-nin rolu

Problem

Koronar arteriya xostoliklori diinyada 6liim vo olilliyin
asas saboblorindon biridir. Perkutan koronar miidaxilo
(PKM) vo stent implantasiyasi bu xastolorin
miualicosindo genis istifado olunur. Lakin texnoloji
inkisaflara baxmayaraq, stent i¢i restenoz (SiR) halo do
klinik praktikada ohomiyyatli problem olaraq qalir.
Muasir dorman oOrtiiklii stentlorin vo dorman ortiiklii
balonlarin  istifadosine baxmayarag, bazi xastalords
restenozun inkisaf etmasi klassik risk faktorlar ilo tam
izah edilmir. Restenozun asas mexanizmi neointimal
hiperplaziya, damar divarinda iltihabi cavab va endotel
disfunksiyas1 ilo olagodardir. Son illordo aparilan
todqgiqatlar gostorir ki, klassik lipid gostoricilorindon
basqa Lipoprotein(a) SiR-in inkisafinda miistoqil risk
faktoru ola bilar,belo ki lipoprotein(a) gtcli aterogen,
proinflamator vo protrombotik tosirloro malik rezidual
risk faktorlarindan biri hesab olunur. Lakin Kklinik
praktikada PKM kecirmis xastolords Lp(a) soviyyasinin
stent i¢i restenozun inkisafina tosiri kifayot qodor
Ooyronilmomisdir vo bu gostaricinin  prognostik
ohomiyyati halo do miibahisslidir.

Buna goro do, stent implantasiyasindan sonra
restenozun erkon prognozlasdirilmasinda
lipoprotein(a)-nin rolu barado aydin elmi siibutlara
chtiyac vardir.

Mogsad

Bu todgiqatin asas mogsadi perkutan koronar miidaxilo
(PKM) vo stent implantasiyasi kegirmis xostolordo
lipoprotein(a) saviyyasi ilo stent i¢i restenozun inkisafi

arasindaki olagoni qiymoatlondirmokdir.




Xiisusi magsadlor:

1. PKM kecirmis  xostolordo  Lp(a)
soviyyosinin paylanmasini miioyyan etmok

2. Stent ici restenoz inkisaf edon vo etmoyan
xostolor arasinda Lp(a) saviyyalorini miigayise etmok

3. Yiiksok Lp(a) soviyyesinin stent iCi
restenoz i¢iin miistoqil risk faktoru olub-olmadiginm
arasdirmaq

4, Lp(a)-nin restenozun erkon
prognozlagdirilmasinda  biomarker kimi  doyarini
qiymatlondirmak

Obyekt va miidaxilalor —
(xasta qruplari va
miidaxilalor/proseduralar)

Elmi-todqiqat isini yerino yetirmok ti¢lin todgiqata stent
implantasiyasindan sonra izlonilon xostolor daxil
edilmis va stent i¢i restenozun mévcudluguna asason iki
qrupa boliinmiisdiir:

Miiayinalor 200 xosto olmaqla 2 rupa béliinacok:

. I grup (SIR grupu — “klinik hal”)
Kontrol koronar angiografiyada stent ici restenoz
askarlanan xoastolor

. Il grup (Restenoz olmayan — “kontrol”)
Stent implantasiyasindan sonra kontrol miiayinslordo
stent ici restenoz miisahido olunmayan xastolor

gsas qiymatlondirma
kriteriyast va onun o6l¢ma
metodu

Hor iki qrupda gan serumunda lipoprotein(a) soviyyasi
standart laborator metodlarla miioyyon edilocok vo
qruplar arasinda miigayise olunacaq.

Olava qiymoatlondirma
kriteriyalari va onlarin
olcma metodlar

Lipid profilinin digor gostaricilori
. ASLP-xolesterin, YSLP-xolesterin, total
xolesterin, trigliserid saviyyalari

. Bu gostaricilor Lp(a) ilo miiqayisado
miistoqil tosirin qiymotlondirilmasinds nozors alinir
2. [1tihabi markerlor (agor mdvcuddursa)

. CRP (C-reaktiv protein) saviyyasi




. Lp(a) ilo SIR arasindaki olageni daha
dorindon analiz etmok {i¢iin

3. Demografik vo klinik faktorlar

. Yas, cins, diabet, hipertoniya, siqaret
istifadasi, BKI

. Bu faktorlar  multivariant  analizdo
kovaryant kimi istifado olunur

4, Stent xiisusiyyatlori

. Stent novi (DES vs BMS)

. Stent diametri vo uzunlugu

. Bu gostaricilor SIR riskinin

qiymatlondirilmasinds slave meyar kimi shomiyyatlidir

Acar sozlor

Lipoprotein(a)

Stent ici restenoz

Perkutan koronar miidaxilo (PKM)
Stent implantasiyasi

Risk faktoru

Obyektina gora isin novii

Klinik

Mboqsadina gora isin novii

Diagnostik

Vaxta gora igin novii

Retrospektiv-Prospektiv Kohort

Klinik tadgiqatin modeli

Retrospektiv — Prospektiv kohort.

Tadqiqat retrospektiv-prospektiv dizayna malik kohort
arasdirma kimi planlasdirilir. Arasdirmaya perkutan
koronar miidaxils vo stent implantasiyasi aparilmis 200
xasto daxil edilocokdir. Xostalorin bir gisminin arxiv
materiallar1 osasinda retrospektiv, digor gisminin iso
prospektiv sokildo izlonilmasi planlagdirilir.

Obyekt — xastalor
(material)

Todqgiqatin  obyektini  koronar arteriya xastoliyi
diagnozu ilo perkutan koronar miidaxils (PKM) vao
koronar stent implantasiyasi aparilmis 200 xosto toskil
edocok. Arasdirmaya stentlomo omoliyyatindan sonra
miisahido altinda olan miixtolif klinik formali isemik
tirok xastaliyi olan pasiyentlor daxil edilocok.




Todqgigat ¢orgivosindo stent implantasiyasindan sonra
restenoz inkisaf edon vo etmoyon xostolor miiqayisali
sokildo tohlil olunacag, bu xostolordo lipoprotein(a)
soviyyalorinin  klinikk vo prognostik  shomiyyati
oyronilocokdir.

Daxil etma kriteriyalart

Perkutan koronar miidaxilo (PKM) vo stent
implantasiyasi kegirmis xastolor

2. Yas 20—80 aras1 olan xostalor

3. Kontrol koronar angioqrafiyasi va ya klinik
izlomo molumatlart mévcud olan xastolor

4, Laborator miiayinolordo lipoprotein(a)
soviyyasi miioyyon edilmis vo edilmomis xostolor

5. Rahat izlomo vo tam klinik molumatlar
olan xastolor

Cixarma kriteriyalari

Todqgiqata asagidaki xostolor daxil edilmomisdir:

1. PKM vo stent implantasiyasindan oavval
miokard infarkti vo ya digor ciddi kardiak hadisalor
yasamis xostolor, ¢iinki bu, SIR riskini doyisdirs bilar.

2. Damar xostoliklori ilo olagoli ciddi digor
xastoliklor (masalon, terminal boyrak catismazligi, ciddi
qaraciyar xastaliyi).

3. Stent  implantasiyasi  sonras1  ciddi
agirlasmalar yasamis xostolor (mosalon, stent sonrasi
damarin cirilmasi)

4, ovvolki revaskulyarizasiya omaliyyati
kecgirmis xostolor, ¢linki bu, naticolorin
qiymatlondirilmasini ¢atinlosdirir.

S5. Etik sobablorls tadqiqata raziliq vermayon
va ya izlonmayas davam eds bilmayan xastalar.

Randomizasiya Usulu

geyri-randomiza (yoxdur)

Miidaxilonin novii

Obserasiyali:geyri-miidaxilogi.

Miidaxilonin aciqlamast

Bu todqigat observasion, qeyri-miidaxiloedici (klinik
hal) xarakter dasiyir. Tadqiqat ¢orgivasindo xastolora

olava terapevtik vo ya invaziv miidaxilo aparilmamisdir.




Xostolora standart klinik protokollara uygun olaraq
avvallar icra edilmis perkutan koronar miidaxilo vo stent
implantasiyast ilo bagli movcud klinik vo laborator
molumatlar tohlil edilmisdir.

Todqiqat corcivosindo aparilan yegano prosedur qan
serumunda lipoprotein(a) soviyyosinin laborator
tisullarla miisyyon edilmasi va alds edilon gdstaricilarin
stent i¢i restenozun movcudlugu ilo miigayisoli analizi
olmusdur.

Todgiqat zamani xostolorin  miialico taktikasinda
doyisiklik edilmomis, olavo risk yaradacaq hor hansi
miidaxilo hoyata keg¢irilmomisdir.

Statistik va riyazi islomlor

Miiasir dovrdo istifade edilon elmi-tadqiqat isini
noticalorini hortorofli tohlil etmoys imkan veron uygun
todqiqat tsullarindan (SPSS-statistical package for the
social sciences vo MedCalc Stata) istifado edilocok.

Aktuallig

Urok-damar xostoliklori biitiin diinyada, o ciimlodon
inkisaf etmokdo olan Olkolordo 6liim va olilliyin osas
sobablorindon biri olaraq qalir. Koronar arteriya
xastoliyinin miialicosindo perkutan koronar miidaxilo
(PKM) va stent implantasiyasi miiasir kardiologiyanin
on genis totbiq olunan vao effektiv tisullarindandir. Son
onilliklardas stent texnologiyalarinda, xtisusilo dorman -
Orttkli stentlorin totbiqi ilo restenoz tezliyi chomiyyatli
daracads azalmigdir. Lakin buna baxmayaraq, stent igi
restenoz (SIR) hoalo do klinik praktikada aktual problem
olaraq qalmaqdadir.

SiR-in inkisaf mexanizmlori osason neointimal
hiperplaziya, endotel disfunksiyasi vo damar divarinda

iltihabi proseslarls slagalondirilir. Klassik risk faktorlar




— sokorli diabet, sigaret istifadosi, dislipidemiya,
hipertoniya vo stent xiisusiyyatlori —SIR riskinin
izahinda miihiim rol oynasa da, bir ¢ox hallarda
restenozun inkisafi bu faktorlarla tam izah olunmur. Bu
1sa rezidual risk faktorlarinin axtarilmasini zoruri edir.

Son illards lipoprotein(a) aterosklerozun patogenezindo
vo trombotik proseslordo rolu olan miistoqil lipid risk
faktoru kimi diqget morkozino diigmiisdiir. Lp(a)-nin
yiksok soviyyalori aterogenlik, proinflamator aktivlik,
endotel disfunksiyasi va fibrinolizin inhibisiyasi ilo
olagoalondirilir. Bununla bels, klinik praktikada Lp(a)
gostaricisi holo do rutin olaraq qiymotlondirilmir vo
onun PKM sonrasi agirlasmalar, xiisusilo stent iGi
restenoz ilo alagosi tam aydinlagdirilmamaisdir.

Movcud elmi  odobiyyatda Lp(a) 1ilo koronar
ateroskleroz arasinda olago genis sokildo arasdirilsa da,
stent implantasiyasindan sonra SIR-in inkisafinda;
Lp(a)-nin rolu ilo baghh molumatlar mohdud va
ziddiyyatlidir. Xiisusilo miixtolif stent novlori, forqli
xosto populyasiyalar1 vo olavo risk faktorlart nozors
alindigda, bu sahods daha ¢ox klinik todqiqata ehtiyac
vardir.

Bu baximdan, PKM vo stent implantasiyas1 kecirmis
xastalorda stent i¢i restenoz olan vo olmayan qruplar
arasinda lipoprotein(a) saviyyalarinin miiqayisali tahlili,
Lp(a)-nin SIR ii¢iin miistaqil risk faktoru vo potensial
prognostik biomarker kimi giymatlondirilmasi boyuk
elmi vo praktik ohomiyyot kosb edir. Todgigatin
noticalori yiiksok riskli xostolorin erkon miioyyan
olunmasina, fordilosdirilmis izlomo strategiyalarinin




formalasdirilmasina  vo  golocokds  hoadaflonmis
lipidazaldic1 yanasmalarin totbiqine tohfa vers bilar.

Vazifalor

1. Todgigatin moqQsadine ¢atmaq Tl¢iin asagidaki
vazifalor muoyyon edilmisdir:

*Odobiyyatin tahlili:

Lipoprotein(a) vo stent i¢i restenozla bagli movcud
elmi adobiyyatin sistemli sokilda Gyronilmasi

*Movcud tadgigatlar va naticalorin migayisali tohlili
Xasta populyasiyasinin miiayyan edilmasi:

PKM Vo stent implantasiyast kegmis xostolorin
secilmasi

*Daxil etmo Vo ¢ixarma kriteriyalarina uygun qruplarin
formalasdirilmasi

Laborator gostaricilarin giymotlondirilmasi:

*Qan serumunda lipoprotein(a) saviyyasinin muayyan
edilmosi

*Digor lipid gostoaricilorinin (ASLP,YSLP, trigliserid,
total xolesterin) geyd olunmasi

Qruplararas1 miiqayisonin aparilmast:




«SIR olan va olmayan xostolor arasinda Lp(a)
saviyyalarinin statistik migayisasi

Komiyyat vo keyfiyyat gostoricilorinin analiz edilmasi
Olagoanin va riskin giymatlondirilmasi:
ElImi naticalorin imumilasdirilmasi

Tohlil naticalorinin interpretasiyasi

Orijinalliq (yeniliyi)

Bu todgigatin orijinalligi bir nec¢o aspektdo 0zinu
gostarir:

1.  Movzunun aktuallig1 vo lokal aspekti:

. Lipoprotein(a)-nin stent ici restenoz ilo
alagasi movzusunda mévcud adobiyyat mahduddur va
oksor todgiqatlar yalniz qlobal populyasiyalarda
aparilib.

. Bu is yerli xasto populyasiyasinda Lp(a)-
nin ISR ilo olagesini arasdiraraq, region ii¢iin spesifik
moalumatlar tagdim edacak.

2. Klinik-hal dizayninin tatbiqi:

. PKM vo stent implantasiyast kegmis
xostolordo SIR olmus vo olmayan qruplarin miiqayisasi
Ilk dofa sistemli sokilda aparilir.

. Bu dizayn Lp(a)-nin miistoqil risk faktor
kimi giymatlondirilmasini mimkin edir.

3. Olavo giymatlondirmo kriteriyalart  vo
kovaryantlar:

. Is yalmz Lp(a) ilo mohdudlasmir, digar
lipid gostaricilari, stent xususiyyatlori vo demoqrafik
faktorlar da statistik analize daxil edilir.




. Bu, naticolorin daha dogiq vo Kklinik
praktikaya uygun olmasini tomin edir.

4, Prognostik potensial:

. Lp(a)-nm SIR-in erkon
prognozlasdirilmasinda  biomarker kimi  istifado
imkanlar1 gostarilir.

. Bu todgigat  noticolori  golocokds
fordilosdirilmis izlomo strategiyalarma vo riskin
azaltilmasina tohfo vera bilor.

Gozlonilan naticalor va
onlarin elmi-praktik
ahamiyyati

Lp(a) saviyyasi ila stent i¢i restenoz arasinda slaga:
*Tadqiqat noticasinda SIR olan xastolords Lp(a)
soviyyasinin daha yiiksok oldugu vo qruplar arasinda
statistik olaraq shamiyyatli forq oldugu gozlanilir.
2. Lp(a) soviyyesinin miistoqil risk faktor
kimi qiymotlondirilmasi:

3. Optimal cut-off doyarinin:
miloyyonlosdirilmasi:
4, Qruplararast miigayisalor:

. Yiiksok Lp(a) soviyyesi ilo digor lipid
gostaricilori, stent xiisusiyyatlori vo demografik
faktorlar arasinda olaqgolor arasdirilacaq.

ELMLI VO PRAKTIK OHOMIYYOTI

1. Elmi ohomiyyati:

. Tadgigat, Lp(a) va SIR arasindaki sabob-
notico  olaqosini  aydinlasdiraraq movcud  elmi

odobiyyata olavo edir.




. Naticalor  risk  faktorlarmmin  doaqiq
qiymatlondirilmasi va patofizioloji mexanizmlorin basa
diisiilmasi baximindan 6nomlidir.

2. Klinik praktik shomiyyati:

. Yiiksok Lp(a) soviyyosi olan xostolorin,
PKG sonrasi erkon izlonmasi vo fordilogdirilmis miialico
strategiyalarinin hazirlanmasina imkan verir.

. Prognostik biomarker kimi Lp(a) stent
implantasiyasindan sonra agirlasmalarinin qarsisinin
alinmas1 va revaskulyarizasiya ehtiyacinin azaldilmasi
ticiin istifado oluna bilar.

. Noticoalor risk qruplarinin
miioyyonlosdirilmosi  vo  klinik  gorarvermonin
optimallagdirilmasi i¢lin osas toqdim edir.

Maddi vo texniki
imkanlar

Isin icras1 ii¢iin biitiin maddi vo texniki avadanhqlar
maovcuddur.

Tadgigatin yerino
yetririlocayi yer

Todqiqatisi  kegirilocok.

Isa baslama vaxti 2026-ci il
Isin bitirma vaxti 2030-ci il
Isin miiddati 4il

Isin marhalalori 2026-ci il

1. Movzuya aid elmi adabiyyatla tanig olmag.

2. Dissertasiyanin ig planinin tortibi va tosdiqi

3. Kliniki diaqnostik metodlarin aparilmasi ii¢lin lazim
olan reaktivlorin oldo olunmasi vo bu metodlarin
klinikada totbigino yiyolonmok.

2027-ci il

1. Tadqgiqatin klinik materiallarin toplanmasi.

2. Olds olunan naticalari tohlil etmak vo elmi moqale
hazirlamag.

3. Tadqiq olunan metod vo materiallar haqqinda otrafli

molumat aldo etmok.
2028-ci il




1. Kliniki materiallar1 toplanmasini basa ¢atdirmag.

2. 9ldo edilon noticolorin statistik islonmosi

3. Mogalo vo tezislorin capa hazirlanmasini davam
etmok.

20230-ci il

1. Elmi todqgigatin tortibati vo ilkin miizakiroyo
cixarilmasi.

2. Elmi isin rosmi miidafioya ¢ixarilmasi.

Sonadlorin Al Attestasiya Komissiyasina toqdim
edilmaosi
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Abstract (in english)

In-stentrestenosis remains an important clinical problem despite major
advances in stent technology and pharmacological therapy.
Lipoprotein(a) [Lp(a)] is a genetically determined lipoprotein particle
with well-established proatherogenic, proinflammatory, and
prothrombotic properties. Increasing evidence suggests that Lp(a) plays a
significant role in vascular smooth muscle cell proliferation, endothelial
dysfunction, and neointimal hyperplasia, which are key mechanisms
underlying restenosis after coronary stent implantation. Elevated Lp(a)
levels have been associated with more aggressive atherosclerosis and
poorer outcomes after percutaneous coronary intervention. Understanding
the role of Lp(a) in the pathophysiology of in-stent restenosis may
improve risk stratification and open new perspectives for targeted
therapeutic strategies aimed at reducing restenosis and improving long-
term clinical outcomes.

Name of study:

The Role of Lipoprotein(a) in the Development of In-Stent Restenosis
After Percutaneous Coronary Intervention”

Background:

Restenosis is a complex pathological process characterized by vascular
injury, inflammatory response, smooth muscle cell proliferation, and
neointimal hyperplasia. Although the introduction of drug-eluting stents
has significantly reduced the incidence of restenosis compared with bare-
metal stents, this problem has not been completely eliminated and still
occurs in a substantial proportion of patients, especially in those with
high cardiovascular risk profiles.

Lipoprotein(a) [Lp(a)] is a plasma lipoprotein particle composed of an
LDL-like core linked to apolipoprotein(a), and its plasma concentration is
largely genetically determined. Over the past decades, Lp(a) has been
increasingly recognized as an independent and causal risk factor for
atherosclerotic cardiovascular disease, including coronary artery disease,
myocardial infarction, and ischemic stroke. Importantly, Lp(a) levels are
minimally influenced by lifestyle modifications and conventional lipid-
lowering therapies, which makes it a particularly challenging therapeutic
target.




The atherogenicity of Lp(a) is mediated through multiple mechanisms.
Due to its structural similarity to LDL, Lp(a) promotes cholesterol
accumulation in the arterial wall. In addition, the apolipoprotein(a)
component shares a high degree of homology with plasminogen, leading
to competitive inhibition of fibrinolysis and thereby promoting a
prothrombotic state. Furthermore, Lp(a) carries oxidized phospholipids,
which enhance vascular inflammation and contribute to endothelial
dysfunction and plaque progression.

In recent years, increasing attention has been paid to the potential role of
Lp(a) in vascular response after coronary interventions. Experimental and
clinical studies suggest that elevated Lp(a) levels may be associated with
enhanced inflammatory reaction, impaired endothelial healing, and
increased smooth muscle cell proliferation after PCI, thereby facilitating
neointimal hyperplasia and increasing the risk of in-stent restenosis.
However, despite growing evidence, the exact pathophysiological
pathways linking Lp(a) to restenosis remain incompletely understood,
and the clinical significance of this association continues to be a matter of
scientific debate.

Considering the high prevalence of elevated Lp(a) in the general
population and the persistent clinical problem of restenosis even in the era:
of modern drug-eluting stents, further investigation of the relationship
between Lp(a) levels and in-stent restenosis is of great scientific and
practical importance. A better understanding of this relationship may
contribute to improved risk stratification, personalized therapeutic
strategies, and the development of novel targeted treatments for patients
undergoing PCI.

Objective:

The primary objective of this study is to investigate the association
between plasma lipoprotein(a) [Lp(a)] levels and the risk of in-stent
restenosis in patients undergoing percutaneous coronary intervention
(PCI). Specifically, the study aims to:

1.Evaluate the prevalence of elevated Lp(a) levels in patients after stent
implantation.

2.Assess the correlation between Lp(a) concentrations and the
development of in-stent restenosis.

3.Analyze the influence of Lp(a) on neointimal hyperplasia and vascular
healing following PCI.

4.Determine whether Lp(a) can serve as an independent predictor of
restenosis, alongside traditional cardiovascular risk factors.

5.Provide insights for potential risk stratification and personalized
management strategies in patients at high risk of restenosis.

Material and methods (patient groups
and interventions):

This study is designed as a combined retrospective and prospective
observational analysis of patients with coronary artery disease (CAD)
undergoing percutaneous coronary intervention (PCI) with stent

implantation .




*Retrospective component: Medical records of patients who underwent
PCl in the past years will be reviewed to collect baseline demographics,
clinical characteristics, laboratory data, and angiographic outcomes.
*Prospective component: New patients undergoing PCI during the study
period will be enrolled, and clinical, laboratory, and follow-up data will
be collected in a standardized manner.

Inclusion criteria: Patients aged 20-80 years with documented CAD
requiring stent placement.

Exclusion criteria: Acute myocardial infarction within 48 hours, severe
hepatic or renal dysfunction, active infection or inflammatory disease,
malignancy, prior coronary artery bypass grafting, or incomplete medical
records.

Primary outcome:

The primary outcome of this study is the incidence of in-stent restenosis
(ISR), defined as >50% luminal diameter reduction within the stented
segment, assessed by coronary angiography or non-invasive imaging
during follow-up. The relationship between baseline plasma
lipoprotein(a) [Lp(a)] levels and the occurrence of ISR will be the main
focus of the analysis.

Secondary outcome:

The secondary outcomes will include:

1.Major adverse cardiovascular events (MACE) during follow-up,
including:

*Myocardial infarction

*Target lesion revascularization (TLR)

*Cardiac death

2.Correlation of Lp(a) with traditional cardiovascular risk factors, such as
LDL-C, HDL-C, hypertension, diabetes mellitus, and smoking status, in
relation to restenosis risk.

3.Impact of stent type (DES vs BMS) on restenosis in patients with
elevated Lp(a) levels.

4.Prognostic value of Lp(a) as an independent predictor for ISR after
adjusting for confounding factors.

Key words:

Lipoprotein(a); Coronary artery disease, Percutaneous coronary
intervention, In-stent restenosis; Atherosclerosis; VVascular inflammation

Study type and design:

Clinical work.







