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AHHOTAIIMA

BBenenwune. Nmemuueckas 60se3ub cepana (MUBC), u B wacTHOCTH OCTphIii KOpoHapHbIi cuHapoM (OKC), mpo-
JIOJIPKAeT OCTaBaThCsA BeAyllel IPUYNHON cMepTHOCTH B Poccnn, 00ycyioBIuBas 3HaYNUTEIbHBIE COIIUAIbHO-9KOHOMUYe-
ckue notepu. [IoMUMO TpafiMIIMOHHBIX (DAKTOPOB PHICKA, B IATOTeHEe3e HEOJIArONPUATHBIX MCXO/IOB KJIIOUEBYIO POJIb
WUTPAIOT CUCTEMHOE BOCIIAJIEHHE, OITOCPEZ0OBAHHOE ITPOBOCIAIUTEIBHBIMY IIUTOKIMHAMH, 1 ITOBBIIIIEHUE COCYUCTOMN JKeCT-
KOCTH. B CBA3H ¢ 3TUM H3yUYeHHE B3aHMMOCBA3U MEX/IY aKTHBHOCTBIO STHX IPOIECCOB, TSKECTHIO ITOPAKEHUA KOPOHApP-
HOTO pycia u xapaktepoM Teuenrss OKC y manueHTOB MOJIOJIOTO U CPETHETO BO3PACTA IPEZCTABIISET COOO aKTyaIbHYIO U
HEZIOCTATOYHO U3YYEHHYIO0 HAYIHYIO0 TPOobIeMy.

IT e 1 b . OueHUTH OCOOEHHOCTH KJIMHIUYECKOH KaPTUHBI, XapAKTEP CUCTEMHOTO BOCIAJIEHHS U TOKA3aTeJIN COCYACTOM
skectkocTH 1Ipu OKC y GOJIBHBIX MOJIOZIOTO U CPETHEr0 BO3PACTa B 3aBUCHMOCTH OT CTEIIEHH ITOPA’KEHUsSI KOPOHAPHBIX
apTepui.

MaTepuanb H MeTOJ 5 .B uccaeroBanne BKIOYEHB! 84 marnuenTa (64 My>KYHUHBI, 20 KEHIINH) B BO3-
pacre 37—60 JIET, TOCIUTATIM3UPOBAHHBIX TI0 NMOBOAY MH(MapKTa MUoOKapaa (22,6 %) win HecTabUIbHON CTEHOKapAUU
(77,4 %). Ha ocHOBaHUU JJaHHBIX KOPOHApOAHTHOTrpadUy MAIeHTOB PA3JIe/IIJIN Ha JIBe TPYIIIBI: ¢ TeMOJIUMHAMIYECKH
3HAYUMBIMU (>70 %) — 1-51 TPyIIIa ¥ IOTPAHUYHBIMU (50—70 %) 1160 HEOOCTPYKTUBHBIMH (<50 %) CTEHO3aMH KOpOHap-
HbIx apTepuii (KA) — 2-s1 rpymma. Y Bcex yUaCTHUKOB UCC/IEZI0BAHMS OTIPEE/ISIIN YPOBEHb HHTep elikunoB WJI-1, JI-6,
NJI-8, NJI-4, NJI-10 B my1a3Me KPOBU U OIEHUBAIN apPTEPUAJIBHYIO KECTKOCTh IIyTEM H3MEPEHUs CKOPOCTH ITyJIbCOBOM
Bostabl (CIIB), cocyincTOro Bo3pacTa u cepieHo-JI0bKeYHOro cocyauctoro unaexca (CJICIH).

Pes3yabTarThbl. [lalueHTH C TeMOAUHAMUYECKH 3HAUUMBIMU cTeHO3aMH KA (1-s1 rpymna) XxapakTepru30BaIiCh
6ostee TsokenpIM TeueHneM MBC: mocToBepHo yaiie oTMevyanuch UM, MHOrococyucToe mopaxeHnue KA 1 upeckox-
Hble KOPOHAapHbIEe BMENIATEJTbCTBA. B 3TOM rpylille Tak:Ke Yallle BCTPEUYAJINCh OKHPEHUEe M XpOHHUUYecKas 00JIe3Hb
IoYeK. Y MaIlMeHTOB 2-H IPyNIbl 0Ka3ayach BhIlle KOHIeHTpanus 1JI-8, Torna kak y manueHToB 1-H rpynmnbl ObLIa
BeIllle kKoHHeHTpanusa WNJI-6. ITokazatenu cocyguctoit xkectkoctu CIIB m CJICU 3HAaUMMO HE OTIUYAIINICH MEXKIY
IpyHIaMH, OJTHAKO BO 2-H IpyIIe BBISBIEHA TEHAEHIHA K 00jlee HU3KOMY COCYyILCTOMY BO3DAacTy B CDaBHEHHH C
[IaCIIOPTHBIM.

3axknamo4YeHHe . YIaIUEeHTOB MOI0JI0T0 U cpefHero Bo3pacta ¢ OKC BeIABIIEHEI cllenuruecKrie MapKephl, aCCo-
[IUUPOBAHHBIE C TsKecThIo mopaskeHs: KA. BosipHBIE ¢ reMoMHAMUYECKU 3HAYMMBIMY CTEHO3aMU XapaKTEPU30BAINCh
OTHOCUTEJIbHBIM IIOBBIIIIeHHeM YpoBHA VJI-6, B TO BpeMs KaK IIPU IOTPAHUYHBIX ¥ HEOOCTPYKTHUBHBIX CTEHO3aX 3HAUNUMO
noBblmacs ypoBens 1JI-8.

Knaroueewle caoea: ocTphlil KOPOHAPHBIN CUHIPOM, MOJIOZION U cpeHUI BO3pAcCT, aTepOCKIepo3, KOPOHAPOAHTHOIPa-
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Acute coronary syndrome in young and middle-aged patients
depending on the grade of coronary artery lesion
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ABSTRACT

Introduction. Coronaryartery disease (CAD), and acute coronary syndrome (ACS) in particular, remains the
leading cause of mortality in Russia, resulting in significant socioeconomic losses. Beyond traditional risk factors, proin-
flammatory cytokine-related systemic inflammation and increased vascular stiffness play a key role in the pathogenesis
of adverse outcomes. Therefore, investigating the relationship between the activity of these processes, the severity of
CAD, and the course of ACS in young and middle-aged patients represents a relevant and pressing, and understudied
problem.

A i m . To assess the features of clinical presentation, the nature of systemic inflammation and vascular stiffness indices
in young and middle-aged ACS patients depending on the grade of coronary artery lesion.

Materials and meth od s .Thestudyincluded 84 patients (64 men, 20 women) aged 37—60 years, hospi-
talized for myocardial infarction (MI) (22,6%) or unstable angina (77,4%). Based on the results of coronary angiography,
patients were divided into two groups: with hemodynamically significant (>70%) — group 1 and intermediate (50—70%) or
non-obstructive (<50%) coronary artery (CA) stenosis — group 2. All participants underwent testing for plasma interleu-
kins (IL-1pB, IL-6, IL-8, IL-4, and IL-10); besides, arterial stiffness was assessed by measuring pulse wave velocity (PWV),
vascular age, and cardio-ankle vascular index (CAVI).

R esults. Patients with hemodynamically significant CA stenoses (group 1) had a more severe CAD course: myocar-
dial infarction, multivessel CAD, and percutaneous coronary interventions were significantly more common. Obesity and
chronic kidney disease were also more common in this group. Patients in group 2 had higher IL-8 concentrations, while
those in group 1 had higher IL-6 concentrations. Vascular stiffness indices (PWV and CAVI) did not differ significantly
between the groups; however, a trend toward a lower vascular age compared to the chronological age was revealed in
group 2.

Conclusion. Specific markers associated with the severity of CA lesion were identified in young and middle-aged
patients with ACS. Patients with hemodynamically significant stenoses had a relative increase in IL-6 levels, while those
with intermediate and non-obstructive stenoses had significantly elevated IL-8 levels.

Keywords: acute coronary syndrome, young and middle age, atherosclerosis, coronary angiography, vascular stiffness,
inflammatory markers, interleukins.
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BBEJAEHHNE

Nmemuyeckas 6oe3ub cepana (MBC) ocraercs
BeJlylllel MPUUYMHON CMEPTHOCTH M WHBAJIHUAN3A-
OUU HaceJIeHUs TPYAOCIHOCOOHOTO BO3pacTa BO
BCEM MHUpe, B TOM yuciie u B Poccuiickoit ®enepa-
uuu [1, 2]. HecMoTpsi Ha 3HaUUTEIbHbIE YCIIEXH B
IUAaTHOCTHKE W JiedeHuUW, B Poccuu B 2023 T. Ha
nomo UBC mpunwiocs 53,5 % J1eTaqbHOCTU, CBSA-
3aHHOU ¢ 0OJIE3HIMU CUCTEMBI KPOBOOOpaIeHus,
U IIOYTH YeTBEPTH (24,7 %) Beex ciyuaeB cMepTH [3].
Octpeiii kopoHapubIfl cuaapoMm (OKC) saBisercs
OMTHOW W3 TPOTHOCTUYECKU HeOIarompusaTHBIX
¢dopm MBC u acconmupoBaH C BBICOKUM PHUCKOM
pa3BUTUS  TMOBTOPHBIX  CEPEYHO-COCY/TUCTHIX

INTRODUCTION

Coronary artery disease (CAD) remains the lead-
ing cause of death and disability among the working-
age population worldwide, including the Russian
Federation [1, 2]. Despite significant advances in
diagnosis and treatment, in Russia in 2023, CAD
accounted for 53,5% of mortality associated with cir-
culatory system diseases and almost a quarter
(24,7%) of all deaths [3]. Acute coronary syndrome
(ACS) is one of the prognostically unfavorable forms
of CAD and is associated with a high risk of recurrent
cardiovascular complications [4]. In 2022, according
to the monitoring data from the Russian Ministry of
Health, almost 450 000 cases of ACS were regis-
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OCJIOKHEHUH [4]. B 2022 r. 10 JaHHBIM MOHHTO-
punra Mwuu3sgpaBa Poccuu OBLIO 3apervucTpPHUpPO-
BaHO MOUYTH 450 Thic. caydaeB OKC, mpu sTtom
150 TBIC. MAIIMEHTOB OBLIN TOCIMUTAITU3UPOBAHBI C
guaraosom OKC c¢ moagpemoMm cermenTta ST u
287 tric. — ¢ OKC 6e3 mognema cermenTa ST. I'ocmu-
TaJbHAsA JIETAJIBHOCTD y JIUI] ¢ WH(PAPKTOM MHO-
Kapza cocTaBmwiaa 10,9 %, a obIuii IoKa3aTeslb
sneranpHOCcTH Ipu OKC nocrur 5,6 % [4]. Bmecte ¢
TEM JIOJIsI TIAIUEHTOB MOJIOKE 45 JIET CPEIH BCEX
nepeHeciux UM cocrasiset 11—-18 %, 94TO accoiu-
HPOBAaHO CO 3HAYUTEJIBHBIMU COLHAJIBHO-J3KOHO-
MUYeCKUMU noTepsAMH [5]. HecmoTps Ha kaxKyty-
10CS HUBKYIO PACIIPOCTPAHEHHOCTH B ATOX BO3pacCT-
vHou rpynme, OKC y manmeHTOB MOJIOAOTO H
CpeJTHETO BO3pAacTa BHOCUT 3HAUUTETbHBIN BKJIAJT B
CTPYKTypy 3a00JIeBaeMOCTH U CMeEPTHOCTU. Bo3-
HukHoBeHue OKC B M0J10710M BO3pacTe IIPUBOJUT K
JUTITEJIBHOH yTpaTe TPYyA0CIOCOOHOCTH, HEOOXOTH1-
MOCTH JTOPOTOCTOSIIIETO JIeYEHUS U peabInuTaIliH,
YTO HOAUYEPKUBAET HEOOXOJAUMOCTh YIJIyOJIEHHOTO
U3YYEHUs JJAHHOU IATOJIOTHUH Y 3TOU KaTEeropuu
OOJIBHBIX JIJIsI COBEPIIIEHCTBOBAHUS TEPAIINH U IIPO-
(punakTHYECKUX MEePONIPUATHH.

[ToMuMO TPaAUIIHOHHBIX (PAKTOPOB PHUCKA, TAKUX
KaK JUCIUIINIEMUs], KypeHHE, OKMPEHNEe U apTepH-
ajyibHad TUIEPTEH3HUs, pacCMaTPUBAIOTCA U JAPyrue
MMOTEHIIUAJIPHBIE IPEIUKTOPHI HEOJIaTONPUATHBIX
ucxogos MBC, B ToM uuciie y JIUI] MOJIOJIOTO BO3-
pacra [6].

B Hacrosiiee Bpemsi B IaToreHe3e aTepOCKJIe-
posa u atepoTpomM0b03a OOIENTPU3HAHHOM ABJISIETCS
pOJIb CHCTEMHOTO W JIOKAJbHOTO BOCHajsieHus [7].
JloxazaHO, YTO KIMMYHOOIIOCPEOBAaHHBIE BOCIIAJIU-
TeJIbHBbIE 3200JIEBAHUSA B OTCYTCTBUE TPAAUIIMOHHBIX
(akTOpoB pHCKa CHOCOOCTBYIOT DPa3BUTHIO Cep-
JIEUHO-COCY/TUCTBIX COOBITHH, a aKTUBHOCTH BOCIIa-
JIEHUs, 10 HEKOTOPBIM JIAaHHBIM, OKa3bIBAETCA BaXK-
Hee ero MpoAoJnKUTeNbHOCTH [7]. CyImecTBeHHYIO
POJIb B 3TOM IIPOIIECCE UTPAIOT MPOBOCIAJIUTETHHBIE
IUTOKUHBI, B YACTHOCTH, WHTepaerkuHbl (MJI).
Hau6ostee nzyuena posib utokusos UJI-1p u NJI-6,
KOTOpPBIE YCUJIMBAIOT IPOBOCHAJUTEILHBIA U IIPO-
TpomboTrueckuit kackas npu OKC. WNJI-1p unmgymu-
pyer skcupeccuo WJI-6, aAre3uBHBIX MOJIEKYJT U
MPOKOATYJISHTHBIX (akTOpoB. B cBOIO ouepenp,
NJI-6 HaNpsAMYI CTUMYJIUPYET BHIPAOOTKY MaKpo-
¢aramu TkaHeBOro akTOpa U MAaTPUKCHBIX MeTaJl-
JIOTIPOTENHA3, YTO MOKET IMPUBOJTUTH K JIeCTaOMIIH-
3aI[UM  aTEPOCKJIEPOTUUECKOU OJISAIIKH W TPOM-
603y [8]. /IpyruMu HeMaJIOBa;KHBIMH MapKepaMH,
POJIb KOTOPBIX OCTAETCA HEOJTHO3HAYHOH, SBJISIOTCS
WJI-8, NJI-4 u NJI-10. 1JI-8, KOTOPBIH TaK:Ke COAEP-
JKHUTCSA B aTEPOCKIIEPOTUYECKOH OJISIIKE, YCHIUBAET

tered, of which 150 000 patients were hospitalized
with a diagnosis of ST-segment elevation ACS and
287 000 with non-ST-segment elevation ACS. In-
hospital mortality in patients with myocardial infarc-
tion was 10,9%, and the overall mortality rate due to
ACS reached 5,6% [4]. However, the proportion of
patients under 45 years of age among all patients
with myocardial infarction is 11—18%, which is asso-
ciated with significant socioeconomic losses [5].
Despite the apparent low prevalence in this age
group, ACS in young and middle-aged patients con-
tributes a lot to the structure of morbidity and mor-
tality. The occurrence of ACS at a young age leads to
persistent disability, expensive treatment and reha-
bilitation, which emphasizes the need for an in-depth
study of the pathology in this category of patients to
improve therapy and preventive measures.

In addition to traditional risk factors such as dys-
lipidemia, smoking, obesity and arterial hyperten-
sion, other potential predictors of adverse outcomes
of CAD are also considered, including in young indi-
viduals [6].

In recent years, the role of systemic and local
inflammation in atherosclerosis and atherothrom-
bosis is well-recognized. It is proven that immune-
mediated inflammatory diseases in the absence of
the conventional risk factors contribute to the
development of cardiovascular events, and activity
of inflammation, according to some data, is more
important than its duration [7]. Proinflammatory
cytokines, in particular interleukins (IL), play a
significant role in this process. The role of IL-1f3
and IL-6, which enhance the proinflammatory and
prothrombotic cascade in ACS, has been best stu-
died. IL-1p induces the expression of IL-6, adhe-
sion molecules and pro-coagulant factors. In turn,
IL-6 directly stimulates the production of tissue
factor and matrix metalloproteinases by macro-
phages, which can lead to atherosclerotic plaque
destabilization and thrombosis [8]. Other impor-
tant markers, the role of which remains controver-
sial, are IL-8, IL-4 and IL-10. IL-8, which is also
contained in the atherosclerotic plaque, enhances
the adhesion of leukocytes to the endothelium and
promotes their infiltration, aggravating local
inflammation and increasing the risk of plaque
rupture [9]. IL-4 and IL-10, being anti-inflamma-
tory markers, block the activity of IL-1B, IL-6,
TNF-a and provide a protective effect by streng-
thening the fibrous cap of the plaque and ventricu-
lar remodeling after myocardial infarction [10].
The level and ratio of these biomarkers may not
only reflect the activity of inflammation, but also
correlate with the severity of CAD [9].
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aJIre3uIo JIEMKOIIUTOB K SHOTEJIUIO U CIIOCOOCTBYET
UX NHOUWIBTPALIUH, YCYTYOJIsIs MECTHOE BOCIIJIEHIE
Y TOBBIIIAsg PUCK paspbiBa Osamiku [9]. UI-4 u
NJI-10, ABAAACH IPOTHUBOBOCHAIUTEIBHBIMU Map-
Kepamu, OJIOKUpyIOT akTuBHOCTE WJI-1P, WJI-6,
®HO-a u o0Ka3bpIBalOT INPOTEKTHUBHOE JelCcTBHE
myreM — yKpervleHus:  (GUOPO3HON  MOKPBILIKU
OJIAIIKY, DPEMOJEINPOBAHUSA KEJIYAOYKOB IIOCTIe
nHpapKTa MHOKapza [10]. YpoBeHb U COOTHOIIIEHKE
9TUX OMOMAapKEpPOB MOXKET HE TOJIBKO OTPaKaTh
aKTUBHOCTH BOCIIJINTEJIFHOTO IIPOIlecca, HO U KOp-
PeIMpoBaTh C TXKECTHIO MOPaKEHUsI KOPOHAPHOTO
pycra [9].

[TapasnespHO ¢ aKTUBAIMEeN BOCHAJINTEIHHBIX
MapKepoB, 6OJIbIIIOE BHUMAHUE YAEJAETCS POJIH
COCYZIMICTOH KECTKOCTU KaK MHTETPAIBLHOTO IOKA-
3aTeJisl KapAUOBACKYIAPHOTO pucka. [loBeimeHme
JKECTKOCTH apTePUAIIbHON CTEHKH, OCHOBHOH
METOJT U3MePEHUsI KOTOPOH — OIleHKa CKOPOCTH
myabcoBodt BostHBI (CIIB), sBysieTcs He3aBUCH-
MBIM MPEAUKTOPOM HeOJIAaTONPUATHBIX CEPAETHO-
COCYZIUCTBIX COOBITUH [11]. YBenuueHwe cocy-
JIIUCTOU JKECTKOCTU MOXKET CBHUJIETEJIHCTBOBATH O
NpekIeBPEMEHHOM CTapeHHU COCYZOB M acco-
IHUPOBATHCSA ¢ 60JIee PACIIPOCTPAHEHHBIM U TSIKe-
JIBIM TIOpa’KEHHEM KOPOHAPHBIX apTepuil [12].
I[Tomumo 3omortoro cranzapra — CIIB — cyge-
CTBYIOT U JIpyTHE MOKA3aTeJN OIEHKHU COCYIUCTOMN
JKECTKOCTH, KOTOPbIe MOTYT OBbITh UCIIOJIb30BAHBI B
KayecTBe IPOTHOCTUUECKOTO MapKepa: HHJEKC
ayrMeHTaIuu (HA), JIOZIBIXKEUHO-ILJIeYEeBOH
unzekc (JITIN), cep/ieYHO-JIONBIKEUHBIA COCY/IH-
creiii uagexkc (CJICH). IMocnennuii 6611 paszpabo-
TaH C IeJIbI0 YCTPAHEHUsS OCHOBHOTO HEJIOCTATKa
CIIB — 3aBucumocTu oT A/l B MOMEHT U3MeEPEHUS.
[TporHocTuyeckass IMEHHOCTh 3TUX IIapaMeTpPOB
HEOJTHOKPATHO TMPOJIEMOHCTPUPOBAHA, OJHAKO
aumib CIIB u JITIV BHeceHBI B aJITOPUTMBI OIIEeHKU
CEPAEYHO-COCYAUCTOTO pucKa [13].

Takum o6pazom, GopMUpPYeETCs THUIIOTE3a O CyIIle-
CTBOBAHUHU B3aNMOCBI3U MEXKY XapaKTepOM Teue-
Hua OKC, cremeHbl0 MOpakeHUs KOPOHAPHOTO
pycia, aKTHBHOCTBIO CHCTEMHOTO BOCHAJIEHUS U
MIOBBIIIIEHNEM COCYZUCTOH >KeCcTKOCTH. lI3yueHme
STUX B3aMMOCBS3€EH Y MAIieHTOB MOJIOZIOTO U CPEe-
HEro BO3pacTa OCTAeTCS AKTYaJbHOH W HeJOCTa-
TOYHO U3YYEHHOU MTPOOIEMOT.

IIEJIb NCCJIEAJOBAHUA

N3yuuth 0cOGEHHOCTU KJIMHUYECKON KapTHUHBI,
XapaKTep CHCTEMHOTO BOCHAJIEHHUS U IOKa3aTesu
cocynucroi xkectkoctu pu OKC y 60JIbHBIX MOJIO-
JIOTO U CpefHero Bo3pacTa B 3aBUCUMOCTHU OT CTe-
IIeHU TOpaKEHU T KOPOHAPHBIX apTepuid (KA).

In parallel with the activation of inflammatory
markers, much attention is paid to the role of vascu-
lar stiffness as an integral index of cardiovascular
risk. Increased arterial stiffness, the main measure-
ment method of which is detection of pulse wave
velocity (PWV), is an independent predictor of
adverse cardiovascular events [11]. Increased vascu-
lar stiffness may indicate premature vascular aging
and be associated with more widespread and severe
coronary artery (CA) lesion [12]. In addition to the
gold standard, PWV, there are other indices of vascu-
lar stiffness that can be used as a prognostic marker:
augmentation index (AI), ankle-brachial index (ABI),
and cardio-ankle vascular index (CAVI). The latter
was developed to eliminate the main drawback of
PWV - its dependence on blood pressure at mea-
surement. The prognostic value of these parameters
has been repeatedly demonstrated; however, only
PWYV and ABI have been included in the algorithms
of cardiovascular risk assessment [13].

Thus, a hypothesis is generated regarding the
existence of a relationship between the course of
ACS, grade of CA lesion, activity of systemic inflam-
mation, and increased vascular stiffness. Investigat-
ing these relationships in young and middle-aged
patients remains a relevant and understudied issue.

AIM OF THE RESEARCH

To study the features of clinical presentation, the
nature of systemic inflammation and vascular stiff-
ness indices in young and middle-aged ACS patients
depending on the grade of CA lesion.

MATERIALS AND METHODS

The study included 84 patients (64 men,
20 women) aged 37—60 years, average age of 58 years,
hospitalized in the Regional Vascular Center of the
Novosibirsk Regional Clinical Cardiology Dispensary
for myocardial infarction (MI) (19 patients, 22,6%) or
unstable angina (65 patients, 77,4%). All study par-
ticipants provided informed voluntary written con-
sent. Exclusion criteria were severe ACS (acute heart
failure Killip III-IV), severe anemia, permanent or
persistent atrial fibrillation, chronic kidney disease
(CKD) above stage 3b, chronic heart failure NYHA
ITI-IV, cancer in the active phase, acute infectious dis-
eases, autoimmune diseases, mental illness, familial
hypercholesterolemia, chronic diseases in the acute
phase, diabetes mellitus type 1 and insulin-dependent
diabetes mellitus type 2.

Based on the results of coronary angiography,
patients were divided into two groups: group 1
(n = 60) included patients with hemodynamically
significant (>70%) CA stenosis, group 2 (n = 24) —
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MATEPUAJIBI 1 METO/bI

[Tox HaOIIOZEHHEM HAXOAWIWUCHh 84 TMaryeHTa
(64 My>KYMHBI, 20 KEHIIIUH) B Bo3pacTe 37—60 JIET,
CpeTHUH BO3pacT — 58 JIeT, roCIuTaIn3uPOBAaHHBIE
B PETHMOHAJIBHBIA COCYAUCTHIN HeHTp pu HoBocu-
OUpPCKOM 00J1aCTHOM KJIMHUYECKOM Kap/IHOJIOTHYe-
CKOM JIMCIIAHCEpE IO TOBOJTy WH(ApKTa MUOKapaa
(M) — 19 (22,6 %) 1160 HecTabUIBLHON CTEHOKAP-
quu — 65 (77,4 %). Bece y4acTHUKU HCCIIeIOBAHUS
MOAUCAIH  WHOOPMHUPOBAHHOE  J10OPOBOJILHOE
cornacue. KpuTepusiMu HCKJIIOUYEHUsS SBJISJINCH
Tsikestoe Teuenne OKC (ocTpast cepeuHast HeocTa-
tourocts III-IV mo Killip), anemust Tsikenon cre-
IIeHW, TOCTOSIHHAs WJIM IMEePCHCTHpYIomas dopma
pubprIAIMY TpecepaAnii, XpoHHUYecKass 00JIe3Hb
nouek (XBII) Beime craauu 36, XpOHUUECKas Cep-
JledHast HeIOCTaTOYHOCTD (PYHKITMOHAJIBHOTO KJ1acca
III-IV mo NYHA, onkoJiornueckue 3a00JieBaHUs B
aKTUBHOU (pase, ocTpble NHOEKIIMOHHBIE 32001eBa-
HUS, ayTOMMMYHHBbIE 3a00JieBaHUs, MCUXUYECKHE
3aboyieBaHUsI, CeMeHHass THIIEePX0JIeCTEPUHEMUsI,
XpOHUYeCKHe 3a00JIeBaHUA B CTAANH OOOCTPEHMS,
caxapHbIf AuaberT 1 THIA U WHCYJIMHO3aBUCUMBIH
caxapHBIF AuabeT 2 TUIA.

ITo pesysipTraTaM KOpOHapOaHTHOTpadUU TaIH-
€HTbl OBUIM pacIupezesieHbl Ha JIBe TPYIIbL: 1-s
(n = 60) — c reMOAMHAMUYECKH 3HAUNMBIMU (>70 %)
creHozamu KA, 2-s1 (n = 24) — ¢ mOrpaHUYHBIMH
(50-70 %) creHO3aMH U C HEOOCTPYKTHBHBIM
(<50 %) mopaxenuem KA.

Bcem yuacTHUKaM uccae0oBaHUSA ObLIO ITPOBeE-
JIEHO CTaHAAPTHOE OOIIEKIMHUYECKOe 00CemoBa-
HUe, BKJII0OYatolee cOop aHaMHe3a U GU3UKATbHBIH
OCMOTD, 00N ¥ OMOXMMUYECKHUI aHAJIN3 KPOBH,
3aMUCh  12-KAHAIBHOW  BJIEKTPOKAPIUOTPAMMBI
(9KTI) B mokoe, a3x0Kkaparorpaduyeckoe ucciaea0Ba-
Hue. JJIsT OleHKW MapKepoB CHUCTEMHOI'O BOCIIaJie-
HHUS WU3MepPsIach KOHIIEHTPAUHsA WHTEPJIEHKUHOB
ni-6, ni-io, NJI-4 nu NJI-8 B 1m1a3mMe KpPOBHU C
IIOMOIIPI0  CTAHZJAPTHOTO MMMYHO(EPMEHTHOTO
aHaau3a.

JKecTkocTh apTepuii OIeHUBAIM IIyTEM HU3Mepe-
Hua CJICHU, CIIB u JIIIU Ha churmomaHoMeTpuye-
ckom mpubope VaSera VS-1500 (Fukuda Denshi,
Anonust). V3MmepeHUs BBINOJHSAINCH, B IIEPBOU
IIOJIOBUHE JIHS B TIOJIOXKEHUH JIeXKa Ha CITUMHE TOCTIe
He MeHee YeM 10-MHUHYTHOTO OT/IbIXa.

CJICU paccumuThIBaeTCsi MPOrpaMMHBIM obectie-
yeHHeM Ipubopa aBTOMAaTUYECKHA HA OCHOBE MOJIH-
¢unmpoBanHoro ypaBHeHusa bpamBesa — Xwia,
OTIHCHIBAIOIIETO CBI3b MEK/IY CKOPOCTBIO MMYyIbCOBOM
BOJIHBI 1 MOJIYJIEM YIIPYTOCTH COCY/TUCTON CTEHKH:

CAVI = a{(2p/AP) x Ln(Ps/Pd)PWV2} + b,

patients with intermediate (50—70%) and with non-
obstructive (<50%) CA stenoses.

All study participants underwent a standard clini-
cal examination, including a medical history collec-
tion and physical examination, complete blood count
and biochemistry, 12-lead electrocardiography at
rest, and echocardiography. To assess the markers of
systemic inflammation, plasma concentrations of
interleukins IL-6, IL-10, IL-4, and IL-8 were mea-
sured using a standard enzyme-linked immunosor-
bent assay.

Arterial stiffness was assessed by measuring
CAVI, PWV, and ABI using a VaSera VS-1500 sphyg-
momanometer (Fukuda Denshi, Japan). Measure-
ments were doing in the morning in the supine posi-
tion after at least a 10-min rest.

CAVI is calculated automatically by the device
software based on the modified Bramwell-Hill equa-
tion, which describes the relationship between the
pulse wave velocity and the vascular wall elastic
modulus:

CAVI = a{(2p/AP) x Ln(Ps/Pd)PWV2} + b,

where CAVI is cardio-ankle vascular index;

a and b are constants;

p is blood density;

Ps is systolic blood pressure (BP);

Pd is diastolic BP;

PWV is pulse wave velocity;

AP is Ps — Pd.

A complete measurement procedure was per-
formed for each patient; then, the CAVI values were
obtained for the right and left sides. The arithmetic
mean value of the right and left CAVI was used for
subsequent statistical analysis.

Single-step PWV measurement was performed,
without any additional interventions, based on syn-
chronously recorded pulse waves from brachial and
malleolar arteries, electrocardiogram, and phonocar-
diogram. The distance for calculation was determined
automatically by the sphygmomanometer based on
the patient’s height. Vascular age was also determined
automatically based on the patient’s CAVI compared
to reference values preset on the device.

Statistical data processing was performed using
the Python programming language. Descriptive sta-
tistics for continuous variables are presented as the
median (Me) and interquartile range (Q1; Q3), since
the distribution of values in the study groups was
non normal. Testing for normality of distribution
was carried out using the Shapiro-Wilk test. Com-
parison of quantitative variables between two inde-
pendent groups was performed using the nonpara-
metric Mann-Whitney U-test. The choice of the non-
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rae CAVI - CJICUH;

aub — KOHCTAHTHI;

p — IUIOTHOCTH KPOBU;

Ps — cucromueckoe aprepuasibHOe aBiieHue (AJ]);

Pd — muacronngeckoe AJT;

PWYV — ckopocTb Iy 1bCOBOY BOJTHBI;

AP — 5710 Ps — Pd.

J1 KaKZIOTO MaryeHTa IIPOBOAMIACH ITOJIHAS
MpoIe/lypa U3MeEPEHUs, 10 3aBEPIIEHUU KOTOPOU
nonydanu 3HaueHus CJICU pia mpaBoil U JjieBoH
CTOPOH. [[JIsI TTOCJIEYIOIETO CTATUCTUUECKOTO aHa-
JIM3a WCIOJIb30BAJIOCH CpeHee apudMeTHUecKoe
3HavyeHUe npasoro u jesoro CJICH.

N3smepenne CIIB mpoBosinyioch OJHOMOMEHTHO,
6€e3 TOTIOJTHUTEIHHBIX BMEIIATEILCTB HA OCHOBE CHH-
XPOHHO 3aperucTPUpPOBAHHBIX IIYJIbCOBBIX BOJIH Ha
IUIEUEBBIX U JIOJIbDKeUHbIX aprepusax, IKI u ¢oHo-
KapauorpamMMe. PaccrosHue iy pacuera onpeaesis-
J10ch cOUrMOMaHOMETPOM aBTOMAaTUUeCKU Ha OCHOBE
pocra narueHnTa. COCyUCTBIA BO3PACT TaK:Ke ObLI
ompezieJieH aBToMaTtudecky Ha ocHoBe CJICU manu-
€HTa B CpaBHeHHHU ¢ pedepeHCHBIMU 3HAYEeHUAMH,
[Ipe/TyCTAaHOBJIEHHBIMU Ha IIPUOOpeE.

Cratuctuueckas 06paboTKa JAaHHBIX BBIMOJIHEHA
C HCIIOJIb30BAaHMEM f3bIKa IPOrpaMMUPOBAHUA
Python. OmnucaTesibHas CTaTUCTHUKA J|JIs1 HETIPEPHIB-
HBIX [IEPEMEHHBIX IPEJICTABJIEHA B BUJIE MeJUAHBI
(Me) u wmexkBapTuibHOro paszmaxa (Q1; Q3),
IIOCKOJIBKY pacIpefie/ieHre 3HAUEeHUU B HCCIIeye-
MBIX TPyHIlax HE COOTBETCTBOBAJIO HOPMAaJIbBHOMY
3akoHy. IIpoBepka HOPMaJIBHOCTU pacIIpejiesIeHus
IIpOBOJMJIACh ¢ TOMOIIbI0 KpuTepus Ilamupo —
Yunka. CpaBHEHHE KOJWUYECTBEHHBIX IOKa3aTesen
MEX/y IByMsI HE3aBUCHMBIMU I'PYIIIIaMU ITPOBOIY-
JIOCh € UCIOJIb30BAaHUEM HemapaMeTPHUIECKOTO
U-xputepuss Manna — YurHu. Bribop Hemapame-
TPUYECKOTO MeTOZa ObLT 00YCIIOBJIEH CIEAYIONTMU
[IPUYNHAMU: CTAaTUCTUYECKU 3HAYUMBIM OTKJIOHE-
HUEM pacipesieJIeHHi 0T HOpMaJIbHOTO (p < 0,05 0
kputepuio [[Tanmmpo — Ywika), HaTImamueM BRIOPOCOB
B JIAHHBIX, BBIIBJICHHBIX IIPU BU3YAJIbHOM aHAJIU3E
pacrpeiesieHN, HEpaBHOMEPHBIM Pa3MepOM CpaB-
HUBAEMBbIX TDYIII, HAJIMYUEM HYJIEBBIX 3HAUEHUH B
mokasaresisax. VIHTepripeTanus pe3yJIbTaTOB OCHO-
BBIBAJIaCh HA BEJIMYMHE JIOCTUTHYTOTO YPOBHS CTa-
THCTUYECKOH 3HaUNMOocTH (p). Pazmuuus cuutaanuch
CTaTUCTUYECKU 3HAUYUMBIMU IIPU P < 0,05.

PE3YJ/IBTATBI

KinnHnueckas XxapakTepPUCTHKA ITAI[EHTOB IPe/i-
cTaBieHa B Tabi. 1. BospHbIe 1-i rpynmnsl (n = 60)
OTJIMYaJIKNCh OoJsiblied  wacroron KM (28,3
(rpynmna 1)/8,3 (rpymma 2) %, p < 0,05), B TOM YHCJIE
ITIOBTOPHOT'0, MHOTOCOCYIICTOTO IIOPAYKEHUS KOPO-

parametric method was due to the following reasons:
statistically significant deviation of distributions
from normal (p < 0,05 according to the Shapiro-Wilk
test), the presence of outliers in the data identified
during visual analysis of distributions, uneven sizes
of the compared groups, and the presence of zero
values in variables. Interpretation of the results was
based on the value of statistical significance (p)
achieved. Differences were considered statistically
significant at p < 0,05.

RESULTS

The clinical characteristics of the patients are pre-
sented in Table 1. Patients in group 1 (n = 60) had a
higher incidence of MI (28,3% (group 1)/8,3%
(group 2), p < 0,05), including recurrent multivessel
CAD (66,7/20,8%, p < 0,01) and previous percutane-
ous coronary interventions (PCI) (33,3/4,2%,
p < 0,01), while the incidence of coronary artery
bypass grafting (CABG) differed insignificantly
(8,3/4,2%, p = 0,7), probably due to the small size of
group 2 (n = 24). Arterial hypertension dominated
among comorbidities, with its prevalence being more
than 90%. Obesity was more common in group 1
(55,0/33,3%, p < 0,04). In the same group, CKD
stages 2 and 3a were more often diagnosed
(24,6/4,1%, p < 0,01). At the same time, patients
with intermediate and non-obstructive CA stenoses
in their history more often had acute cerebrovascular
accident (ACVA) (3,3/16,7%, p < 0,05). The number
of patients with type 2 diabetes mellitus (21,7/12,5%,
p < 0,5) and abnormal fasting glycemia (18,3/4,2%,
p < 0,2) did not differ significantly between the
groups. Pharmacological therapy on the outpatient
basis during a year before hospitalization differed
insignificantly in patients of both groups, with the
exception of less frequent use of statins (38,3/50,0%,
P < 0,05) in group 1.

Lipid profile indices, values of inflammatory
markers and NT-proBNP are presented in Table 2.
Lipid profile analysis revealed an increase in the
mean low-density lipoprotein (LDL) values and a
predominance of patients who did not achieve their
targets in both groups. Thus, upon hospitalization
in the Regional Vascular Center, LDL values exceed-
ing the targets (1,4 mmol/l) were in 59 (98,3%)
patients with hemodynamically significant CA
lesion and in all patients with non-obstructive
lesion, while triglyceride (TG) values above
1,7 mmol/l were found in 26 (43,3%) and 7 (29,9%)
patients, respectively. The median of LDL values
was 2,90 (2,45; 3,26) in group 1 and 2,64 (2,01;
3,31) in group 2 without statistical differences
(p > 0,05). Patients in both groups had more often
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Ta6auna 1. KnuHuveckast XapaKTepUCTHKa U NalueHToB, n (%)

Table 1. Clinical characteristics of the patients, n (%)

Iloka3aTesb JHITELS NOYRLZ

Parameter Group 1 Group 2 p
(n=60) (n=24)

UM 17 (28,3) 2(8,3) < 0,05

Myocardial infarction

MHorococyAucToe nopakeHue KOpOHapHOU apTepuu 40 (66,7) 5(20,8) <0,01

Multivessel coronary artery disease

Ypecko’kHOe KOpOHApHOE BMEIATeTbCTBO 20 (33,3) 1(4,2) <0,01

Percutaneous coronary intervention

AopToKOopOHapHOE LIYHTUPOBaHUE 5(8,3) 1(4,2) 0,7

Coronary artery bypass grafting

OcTpoe HapylieHHe MO3TOBOI'0 KpOBOOGpAIeHHs 2 (4,0) 4 (16,7) <0,05

Acute cerebrovascular accident

YacToTa JOCTHXKEHUS L|eJIeBOro YPOBHs apTepuaibHoro AaBjaeHuss 30 (50) 10 (41,7) 0,08

(<130/80 mm pr. cT.)

Frequency of achieving target blood pressure (<130/80 mmHg)

ApTtepuanbHas TUIEPTEH3Us 56 (93,3) 22 (91,7) 0,8

Arterial hypertension

OxxupeHue 33 (55,0) 8(33,3) 0,04

Obesity

XpoHudeckasi 60J1e3Hb IOYEK CTaAUU 2 U 3a 14,8 (24,6) 1(4,1) <0,01

Chronic kidney disease stages 2 and 3a

CaxapHbli AuabeT 2 TUMA 13 (21,7) 3(12,5) 0,5

Type 2 diabetes mellitus

HapyuieHue riukeMyuu HaTOIIAK 11 (18,3) 1(4,2) 0,2

Abnormal fasting glucose

HapHBIX apTepuii (66,7/20,8 %, p < 0,01) U IpoBe-
JIEHHBIX paHee YPECKOKHBIX KOPOHAPHBIX BMeIIa-
tesibetB (UKB) (33,3/4,2 %, p < 0,01), B TO BpeMst
KaK YacroTa aOpPTOKOPOHAPHOIO IIYHTHPOBAHUS
(AKIII) B amaMHe3e OT/JIMYajach HE3HAUUTEHHO
(8,3/4,2 %, p = 0,7), BEPOSITHO BCJIEICTBHE MAaJIO-
YHCJIEHHOCTH 2-U TPyIIbl 601pHBIX (n = 24). Cpenu
KOMOPOUIHBIX 3a00JI€eBAaHUI TOMUHHPOBAJIA apTe-
pUasibHAs ~ TUIEPTEH3Us, PACIPOCTPAHEHHOCTD
KOTOPO¥ mpeBsbImana 90 %. OKupeHue yalie BeTpe-
yajioch B 1-H rpymme mnanueHtoB (55,0/33,3 %,
P < 0,04). B 2011 ke TpyTine 60JIBHBIX Yallle TUATHO-
crupoBanbl XBII craguu 2 u 3a (24,6/4,1%, p < 0,01).
B TO 2Ke BpeMsi y 6OJIbHBIX C IOTPAHUYHBIM U HEOO-
CTPYKTHUBHBIM IopakeHreMm KA B aHaMHese wyalie
HMMeJIO MECTO OCTPOE HapyIIleHHe MO3TOBOTO KPOBO-
obparenus (OHMK) (3,3/16,7 %, p < 0,05). Kosu-
yecTBO OOJIBHBIX C CaxapHBIM AuaberoM 2 THIIA
(21,7/12,5 %, p < 0,5) ¥ HapylIEeHHUEM TJINKEMUU
Haroiak (18,3/4,2 %, p < 0,2) 3HAYUMO He OTINYa-
JIOCHh MEXKIy TpyImnamMmu. MeluKaMeHTO3Hast TEPaITHs
Ha aMOyJIaTOPHOM BTalle B TEUYEHHE rofa, IpeIie-
CTBOBABIIIETO TOCITUTAIU3AIIUY, MAJIO OTINYAJIaCh Y
00JIPHBIX 00eUX TPYIII 32 UCKJII0UeHUeM OoJiee pej-
KOTO IprieMa cTaTuHOB (38,3/50,0%, p < 0,05) B 1-i
rpyIIIe ManueHToB.

normal values of lipoprotein a (Lp(a)) (32,77 (18,3;
100,29) / 33,18 (15,66; 133,62) nmol/l, p < 0,4)
with reference values <75 nmol / 1), as well as TG
(1,51 (1,355 1,79) / 1,28 (0,94; 1,54) mmol/l),
although TG values in group 1 were higher
(p < 0,05). An imbalance of systemic inflammation
markers was revealed in both groups. The level of
high-sensitivity C-reactive protein (hsCRP) aver-
aged 10,0 (6,29; 12,74)/8,18 (3,52; 12,85) IU/1
(reference values: up to 5 IU/1) in groups 1 and 2,
respectively, without significant differences
(p < 0,4). Patients with elevated hsCRP were 53,3%
and 37,5%, respectively. In patients of group 2, the
concentration of the proinflammatory cytokine IL-8
was higher (9,96 (8,88; 12,70)/24,15 (10,40; 38,68)
pg/ml, p < 0,01 with reference values <10 pg/ml);
while the level of the proinflammatory cytokine
IL-6 was higher in the 1st group, but within the ref-
erence range (5,59 (3,08; 8,50)/3,11 (1,44; 6,93)
nmol/]l with reference values <10 nmol/l, p < 0,01).
The levels of the cytokine IL-4 in both groups were
comparatively low and approached zero. IL-10 lev-
els did not differ in both groups: 1,64 (0,92; 2,30)
and 1,43 (0,67; 2,42) pg/ml, p > 0,5. An increase in
the level of N-terminal pro-brain natriuretic pep-
tide (NTproBNP) was diagnosed in 78,0% of
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Ta6una 2. [TokasaTesu JUOUAHOTO CIIEKTPa, MapKepbl BocnasieHus: 1 NT-proBNP
Table 2. Values of lipid profile indices, inflammation markers and NT-proBNP

PedepeHcHbIe

IlapameTp 3HaYeHUs Tpynna 1 Ipymnna 2

Group 1 Group 2 D
Parameter Reference

(n=60) (n=24)

values

JlunonpoTenHbl HU3KOM mIoTHOCTH (JIHIT), <1,4 2,90 (2,45; 3,26) 2,64 (2,01; 3,31) >0,05
MMmoJib/J, Me (Q1; Q3)
Low-density lipoproteins (LDL), mmol/I,
Me (Q1; Q3)
KosnuectBo 6osbHbIx ¢ JIHIT >1,4 MmMosnb/a, n (%) - 59 (98,3%) 24 (100%) >0,05
Number of patients with LDL >1,4 mmol/l, n (%)
Tpurnunepuast (TT), Mmosb/1, Me (Q1; Q3) <1,7 1,51 (1,35; 1,79) 1,28 (0,94; 1,54) <0,05
Triglycerides (TG), mmol/], Me (Q1; Q3)
KosingyectBo 6osbHbIX ¢ T >1,7 MMonib/i1, n (%) - 26 (43,3 %) 7 (29,2 %) >0,05
Number of patients with TG >1,7 mmol/l, n (%)
JlunonpoTeuH a, HMosb/J, Me (Q1; Q3) <75 32,77 (18,3; 100,29) 33,18 (15,66; 133,62) 0,4
Lipoprotein a, nmol/l, Me (Q1; Q3)
BbICOKOUYYBCTBUTEbHbBIN C-peakTUBHBIN <5 10,0 (6,29; 12,74) 8,18 (3,52;12,85) 0,4
6esok, ME/n, Me (Q1; Q3)
High-sensitivity C-reactive protein (hsCRP),
1U/1, Me (Q1; Q3)
KosinuecTBO GO/IBHBIX C MOBBIIEHHBIM BYCPB, - 32 (53,3 %) 9 (37,5 %) >0,05
n (%)
Number of patients with elevated hsCRP, n (%)
WJI-6, amMonb/a, Me (Q1; Q3) <10 5,59 (3,08; 8,50) 3,11 (1,44; 6,93) <0,01
IL-6, nmol/], Me (Q1; Q3)
WJI-8, nr/ma, Me (Q1; Q3) <10 9,96 (8,88; 12,70) 24,15 (10,40; 38,68) <0,01
IL-8, pg/ml, Me (Q1; Q3)
WJ1-10, ir/mu, Me (Q1; Q3) <31 1,64 (0,92; 2,30) 1,43 (0,67; 2,42) >0,5
IL-10, pg/ml, Me (Q1; Q3)
WJi-4 <4 YpoBHH conmocTaBUMO  YpoBHH comoctaBumo  >0,05
IL-4 HU3KHUe, 6JIM3KU K HYJII0 HU3KUeE, 6JIU3KU K HYJTI0

The levels are compa-  The levels are compa-

ratively low, close to ratively low, close to

Zero Zero
N-KoHIIEBOM MO3TOBOM HaTpUHypeTHdeckud <125 154,44 (110,9; 187,45) 121,3 (53,0; 190,0) >0,05
nentup (NT-proBNP), nr/mu, Me (Q1; Q3)
N-terminal pro-brain natriuretic peptide
(NT-proBNP), pg/ml, Me (Q1; Q3)
KosinyecTBO 60/IbHBIX C MOBBIIIEHHBIM - 46 (78,0 %) 10 (41,7 %) >0,05
NT-proBNP, n (%)
Number of patients with increased
NT-proBNP, n (%)

ITokasarenu JIUOHAHOTO CIEKTPA, 3HAYEHUS patients with hemodynamically significant stenoses

MapkepoB BocnaseHua u NT-proBNP npezncras-
JIeHBI B Ta0JI. 2. AHAJIN3 JIMIUHOTO CIIeKTpa oOHa-
PY>KHJI IOBBIIIEHUE CPETHUX 3HAUEHUN JIUIIOMIPOTE-
WHOB HU3KoH miotHoctu (JIHII) u mpeobsamanve
MMAIIUEHTOB, HE IOCTUTIINX HX IIeJIEBBIX 3HAUEHUH, B
obeux rpymnmnax. Tak, Mpyu rOCIUTATU3ANNN B COCY-
aucTeii 1eHTp 3HauveHus JIHII, mpessbmatoriue
nesieBble (1,4 MMOJIb/J), OBUIM BBIABJIEHBI y 59
(98,3 %) 6OABHBIX ¢ TEMOAUHAMUYECKHA 3HAYMMBIM

and in 41,7% of patients with non-obstructive CA
lesions without statistically significant differences
in mean values (154,44 (110,9; 187,45)/121,3 (53,0;
190,0) pg/ml, p > 0,05).

Comparative analysis of PWV and CAVI between
patients with obstructive and non-obstructive CAD
revealed no statistically significant differences
(p > 0,05). Median PWYV values in group 1 were 8,55
(8,09; 8,68) m/s,and in group 2 — 8,02 (7,17; 8,87) m/s.
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nopakeHueM KA 1y Bcex 60JIbHBIX ¢ HEOOCTPYKTHB-
HBIM IIOpa’KeHHEM, a 3HauyeHUs TPUTIUIEPUIOB
(TT) BeI11IE 1,7 MMOJIB/JT — Y 26 (43,3 %) 17 (29,9 %)
MaIllEHTOB COOTBETCTBEHHO. MeauaHa IToKasaTes
JIHII cocraBuia 2,90 (2,45; 3,26) B 1-# rpymmne u
2,64 (2,01; 3,31) Bo 2-# rpymnie 6e3 CTaTUCTUYECKUX
pasymunii (p > 0,05). [TarueHTHI 06EUX TPYIII Yalle
XapaKTEePHU30BAINCh HOPMAJbHBIMU 3HAYEHUSIMH
sunonpotenHaa (JII1(a)) (32,77(18,3; 100,29) /33,18
(15,66; 133,62) HMOJIB/ 11, P < 0,4) IPHU pedepEeHCHBIX
3HAUYEHUSAX <75 HMOJb/1,), a Takxke TT (1,51 (1,35;
1,79) / 1,28 (0,94; 1,54) MMOJIb/JI), XOTs 3HAUEHHUS
TI B 1-t rpynne 6buTH BhINIE (P < 0,05). B 06enx
TpyIax OIpefessicss aAucbasanc MapKepoB
CHCTEMHOTO BOCITaJIeHUsI. YPOBEHDb BHICOKOUYBCTBH-
tesibHOTO C-peaktrBHOTO 6esika (BuCPB) cocraBuit B
cpenneM 10,0 (6,29; 12,74)/8,18 (3,52; 12,85) ME/n
(mopma — go 5 ME/i) B 1-#1 u 2-# rpymmax coOTBeT-
CTBEHHO 0e3 3HAYMMBIX pasiuduil (p < 0,4); 60yb-
HBIX C IOBBIIIEHHBIMM 3HaueHusMu BUCPB ObLio
53,3 u 37,5 % COOTBETCTBEHHO. Y TAI[UEHTOB 2-U
TPYIIIIBI OKA3aJ1ach BBIIIE KOHIIEHTPAIHsI ITPOBOCIIA-
aurenpHoro murokmHa M-8 (9,96  (8,88;
12,70)/24,15 (10,40; 38,68) ur/miu, p < 0,01 mpu
pedepeHCHBIX 3HAUYEHUAX <10 ITr/MJI), B TO BpeMs
KaK YPOBEHb IIPOBOCIIAIUTEIHLHOTO TuTOKNHA NJI-6
OKazaJics BBIIIE B 1-U TpyIIIe, HO B Mpejesiax pede-
peHcHBIX 3HadueHu# (5,59 (3,08; 8,50)/3,11 (1,44;
6,93) HMOJIb/JI TIPU HOPME <10 HMOJIb/JI, p < 0,01).
VYpoBuu muroxuna WJI-4 B obeux rpymmax ObLIH
COMOCTaBUMO HU3KHMU M MPHUOJIMKUINCH K HyJIe-
BBIM 3HaUeHUAM. YpPoBHU NJI-10 He OTIUYAINCH B
obenx rpymnmnax: 1,64 (0,92; 2,30) u 1,43 (0,67; 2,42)
r/wi, p > 0,5. [ToBbieHne ypoBHs N-KOHIIEBOTO
MO3TOBOTO HATPUUYPETUUECKOTO MenTuaa
(NTproBNP) nuaraoctupoBano y 78,0 % OGOJIbHBIX C
reMOJIMHAMUYECKA 3HAYMMBIMU CT€HO3aMU H Y
41,7 % GOJIBHBIX ¢ HEOOCTPYKTUBHBIMU MOPAKEHUEM
KA 6e3 craTHCTUYECKU 3HAUMMBIX Pa3/IMIUUA Cpe-
HUX ToKazateied (154,44 (110,9; 187,45)/121,3
(53,0; 190,0) ir/M1, p > 0,05).

IIpu cpaBHUTEIPHOM aHaIM3e nokasatesieli CIIB u
CJICU mexxy maryieHTaMuy ¢ OOCTPYKTHBHBIM M HEOO-
CTPYKTHUBHBIM TOopakeHreM KA craTHCTHUeCKH 3HAYH-
MBIX Pa3JIMUUH BBIABJIEHO He ObLTO0 (p > 0,05). MemuaH-
Hble 3HayeHws1 CI1B B 1-# rpymite cocraBwm 8,55 (8,09;
8,68) M/c, Bo 2-1i rpyrire — 8,02 (7,17; 8,87) m/c. Anasio-
I'MYHast KapTrHa Habmoaaiack st CJICH: 8,35 (7,84;
8,72) u 8,05 (7,60; 8,48) M/C COOTBETCTBEHHO.

V¥ manueHTOB 06€UX TPYII HE BBISBIEHO Pa3Jiv-
YUi MeJaHbl MMACHOPTHOTO U COCYJHCTOTO BO3-
pacra: B 1-U rpynne oHa coctaBmia 58 (55; 59)/
59(54; 64) JIeT COOTBETCTBEHHO, p > 0,05; BO 2-H
rpymie — 59 (55; 60)/56 (54; 64) ner, p > 0,05.

A similar pattern was observed for CAVI: 8,35 (7,84;
8,72) and 8,05 (7,60; 8,48) m/s, respectively.

In patients of both groups, no differences were
found in the medians of chronological and vascular
age: in group 1 it was 58 (55; 59)/59 (54; 64) years,
p > 0,05; in group 2 — 59 (55; 60)/56 (54; 64) years,
p > 0,05, respectively.

DISCUSSION

The obtained results demonstrated significant
differences in the clinical and laboratory phenotypes
in young and middle-aged patients with hemody-
namically significant and non-obstructive CAD,
which provides new insights into the pathophysio-
logical mechanisms underlying ACS.

The most significant differences between the
groups were observed in CA pathology. The presence
of MI, multivessel CAD, and PCI in patient’s history
was higher in group 1, indicating a more aggressive
atherosclerotic process. The more significant pro-
gression of atherosclerosis in this cohort may be
related to such unfavorable factor as comorbidity,
namely, a higher incidence of obesity and CKD. How-
ever, the trend toward an increased incidence of
ACVA in group 2 requires further study, as it may
indicate mechanisms of cardiovascular events not
associated with CA obstruction, including a predis-
position to thrombosis.

Abnormalities in laboratory findings most often
were presented by dyslipidemia in both groups man-
ifested by non-achievement of LDL targets. At the
same time, the absence of between group differences
in key indices of lipid profile, with the exception of
TG, suggests that hyperlipidemia alone is not respon-
sible for the development of hemodynamically sig-
nificant CA lesions. This is consistent with the results
of published studies and the concept of atherosclero-
sis as a disease with multifactorial etiology, necessi-
tating a comprehensive assessment of risk factors.

In this regard, data on inflammatory markers and
vascular stiffness are of particular interest. The cyto-
kine profile imbalance identified, namely, an increase
in IL-6 in group 1 and IL-8 in group 2, may reflect
various immune-inflammatory pathways involved in
the atherosclerotic process. IL-6 is known to be a
central mediator of systemic inflammation and is
associated with the course of CAD through various
mechanisms, while IL-8 primarily stimulates leuko-
cyte migration, infiltration, and atherosclerotic
plaque destabilization.

The study revealed no statistically significant dif-
ferences in vascular stiffness indices (PWV and
CAVI) between the groups with obstructive and non-
obstructive CAD. A possible explanation for these
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OBCYKAEHUE

[TosryueHHBIE pE3YIILTATHI IPOAEMOHCTPHUPOBATIH
CYIleCTBEHHBIE PA3JIN4YUs B KIMHUKO-1ab60paTop-
HBIX (peHOTHUIIAX NAIUEHTOB C TeMOJAMHAMUYECKH
3HAYUMBIM H HEOOCTPYKTHBHBIM MopakeHrueM KA y
[IaIIIEHTOB MOJIOZIOTO W CPEJHEro BO3PAaCTa, 4UTO
yIIyOsisieT TOHHUMaHHe MaTO(PU3UOJIOTHYECKUX
MEeXaHU3MOB, Jieskallnux B ocHOoBe TeueHus OKC.

Hawubosiee 3HAUMMBIE PA3IHIUA MEXKAY TPYII-
maMy HaOJ0ZaTuch B OTHOLIEHUM KOPOHAPHOH
marosiorud. Yacrora nHdapKTa MUOKap/ia B aHAM-
He3e, MHOTOCOCYZVICTOTO IMOPA’KEHUsA KOPOHAPHBIX
apTepuii u npoBesieHHbIX paHee UKB ObLia BhIlE B
1-i TpyIllle TAIUeHTOB, YTO CBUJETEJLCTBYET O
0oJlee arpecCHBHOM TEUYEHHU AaTePOCKJIEPOTHYE-
CKOTO Tporiecca. Bo3aMo)kHO, 6ojiee BBIpaKEHHOE
IIpOrpeccUpoOBaHUEe aTepocKjIepo3a B  JAaHHOU
KOTOPTE CBA3aHO € HEOJIArOoNpUATHBIM KOMODPOWI-
HBIM (POHOM, & UMEHHO OOJIBIIIEN YaCTOTOU OKHUpe-
uus u XBII. B To :xe BpeMs BhIsIBJIEHHAsA Y OOJTBHBIX
2-f TPYHIBl TEHAEHIWsS K IIOBBIIIEHHON YacTOTe
OHMEK TpebyeT naibHENIIETO U3YyYEHUS, TOCKOIBKY
MOXKET YKa3blBaTh HAa WHbIE, HE CBA3aHHBIE C
OOCTpYKIIMEeH KOPOHAPHBIX apTEPUUA MEeXaHU3MbI
CepZIEYHO-COCYAUCTBIX COOBITUMN, BKJIIOYAs CKJIOH-
HOCTh K TPOMO00Opa30BaHHUIO.

JlabopaTopHble CIBUTHU Yallle BCETO IIPOSIBIIA-
JINCh JIUCTUIU/IEMUEH B 00eHnx rpyImmax OOJIbHBIX,
BBIPa’KaBIIIeHCs HETOCTHIKEHUEM I[€JIEBBIX YPOBHEH
JIHII. ITpu 2TOM OTCYTCTBHAE MEXIPYNIIOBBIX PA3JIU-
YUP 110 OCHOBHBIM JIMNHJAHBIM IIOKa3aTessAM, 3a
ucktouenreM TI', 03BOJIAET IPEANOIOKUTD, YTO
He TOJIbKO TUIIEPJINNHIIEMUA 00BbACHAET (POPMUPO-
BaHUE TeMOJANHAMMYECKH 3HAYMMOTO ITOPaKeHUs
KA. 9t0 coracyercs ¢ pe3ybTaTaMH MyOJTHKYEMBIX
HCCJIEZIOBAHUN W KOHIIENIHEX MHOTO(MAKTOPHOCTH
aTepockyiepo3a, O0O0yCJIOBIMBasA HEOOXOIUMOCTb
OIIeHKH (PaKTOPOB PUCKA B COBOKYITHOCTH.

B sTOl cBA3M 0COOBIN WHTEpPEC IMPENCTABIIAIOT
JJaHHble O MapKepax BOCHAJIEHUS U COCYAUCTOH
JKECTKOCTH. BBIABIEHHBIN AUCOIAHC B IIUTOKHHO-
BoM npoduie, a UMeHHO noBbimenne WJI-6 B 1-i
rpynne u NJI-8 Bo 2-11 rpymme, MOXeET OTpakaTh
pasyinuHble UMMYHOBOCIIAJIUTEIbHBIE TIYTH, BOBJIE-
YeHHBIE B  aTEPOCKJIEPOTUYECKUH  IIPOIECC.
W3BectHO, uTo JI-6 siB/IseTCA LIEHTPaIbHBIM MeJIU-
aTOpPOM CHCTEMHOTO BOCIIQJIEHWS W CBSI3aH C Teue-
HueM VBC pa3jnyHbBIMU MeXaHU3MaMH, TOI/la Kak
posts NJI-8 cocToUT NpenMyIecTBEHHO B CTUMYJIA-
OUU MUTPAIUU JIEHKOIUTOB, WHQUITPAUU U
JleCTabMIN3aIIN aTEPOCKIEPOTUYECKON OJIAIIKY.

B uccieoBaHUM He BBIABJIEHO CTAaTHCTHUUYECKU
3HAYUMBIX PA3JIMUMH B IOKA3ATEJISAX COCYAHCTOM
)kectkoctu (CIIB u CJICH) mexzay rpymmaMu c

results may be the comparable frequency of non-
achievement of BP targets in both groups. This is
consistent with the literature data showing that arte-
rial stiffness is primarily associated with BP level and
duration of arterial hypertension. At the same time,
patients in group 2 demonstrated a tendency for bio-
logical age to be run behind the chronological age,
which indirectly indicates greater arterial elasticity,
slower biological aging, and a more favorable risk
factor profile.

Differences in the frequency of statin intake in the
prehospital phase, namely, their less frequent use in
group 1, indicate a possible influence of treatment
adherence on disease progression, but prospective
studies are required to confirm this hypothesis.

CONCLUSION

The known difficulties in risk stratification in
young and middle-aged ACS patients necessitate the
search for new markers and reassessment of the
diagnostic value of existing ones. Patients with
hemodynamically significant CA lesion have both
more severe structural CA lesion, more pronounced
comorbidity and higher values of specific laboratory
markers that distinguish them from patients with
non-obstructive CAD, such as relatively elevated
IL-6 levels. Meanwhile, in the group with intermedi-
ate and hemodynamically insignificant CA stenoses,
a significantly elevated IL-8 level was found.

Comparable values of vascular age markers in
both groups suggest that vascular stiffness indices
are more closely associated with the frequency of BP
monitoring than with the severity of CAD. Despite
this, patients in group 2 showed a tendency for bio-
logical age runs behind the chronological age, which
likely reflects the influence of other factors not neu-
tralized by BP. A comprehensive assessment of these
indices may facilitate improved risk stratification
and the development of strategies for the prevention
and treatment of CAD along with aggressive lipid-
lowering and antihypertensive therapy, as more than
a half of young and middle-aged patients with ACS,
regardless of the severity of CA disease, failed to
achieve LDL and BP targets.

Limitations: design of the study (descriptive
study), which does not allow to find the causal rela-
tionships, as well as the small size of group 2, which
probably led to the absence of statistical significance
for some variables (frequency of CABG, type 2 diabe-
tes mellitus).
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OOCTPYKTUBHBIM M HEOOCTPYKTUBHBIM IMOPA’KEHUEM
KOPOHAPHBIX apTepuil. Bo3MOXKHBIM 00BsSICHEHHEM
MIOJTyYeHHBIX PE3YJIBTATOB MOXKET CJIY?KUTHh CPABHU-
Masi 4acTOTa HeJOCTHKEHU 1[eJIeBOT0 YpoBH:A Al B
0beunx rpymmax. ITO COrJIacyeTcsi ¢ JaHHBIMU JIUTe-
paTyphl, IOKAa3bIBAIOIIMMU, UTO apTepUaibHAs
JKECTKOCTh B TIEPBYI0 OYepelb aCCOIMHPOBAHA C
ypoBHeM AJl U JINTEJIBHOCTHIO apTEPUATIBHOU
THIEPTEH3WU. B TO Ke BpeMs y HAIUEHTOB 2-i
TPYIIIBI BbISIBJIEHA TEH/IEHIUS K OTCTABAHUIO OHO-
JIOTHYECKOTO BO3pacTa OT IMACIOPTHOTO, YTO KOC-
BEHHO yYKa3bIBAET HA GOJIBIIYIO 3JIACTUYHOCTD apTe-
puii, bosiee MeJIJIEHHOE OMOJIOTHUECKOE CTapeHre U
60J1ee 61aTONIPUATHBIN PODIIH (PAKTOPOB PUCKA.
Pazynuuus B yacrore mpHeMa CTaTHHOB HA JIOTO-
CIIUTAJIFHOM 3Talle, a UMEHHO X 0oJiee PeiKoe MpH-
MeHeHHe B 1-1 TPyIITie, yKa3bIBaeT Ha BO3MOKHOE BJTU-
STHUE TIPUBEPIKEHHOCTH JIEUEHUIO Ha ITPOrPECCHPOBa-
HUe 3200JI€BaHUsI, OJTHAKO IS IOATBEPIKACHUSA 3TOU
TUIIOTE3bI TPEOYIOTCSI MTPOCIIEKTUBHBIE UCCIIEIOBAHUA.

3AK/IOYEHUE

Vi3BecTHBIE 3aTpPyAHEHUS B CTPATH(OUKAIIU
pucka npu OKC y su1i; Mo10/10TO U Cpe/iHero BO3-
pacra IUKTYIOT HEOOXOAMMOCTD IIOMCKA HOBBIX Map-
KEPOB U IEPEOLEHKH JUAarHOCTUYECKON 3HAYMMO-
CTH UMeIOIUXcs. Y MaIieHTOB ¢ TeMOIMHAMUYEeCKH
3HAYNMBIM HopaxkeHreM KA oOHapy»keHa He TOJIbKO
OoJsee TspKenas CTPYKTYpHAs MATOJIOTHS KOpPOHAp-
HOTO pycia, 6ojiee BBIPAYKEHHBIH KOMOPOUTHBIH
doH, HO 1 cnenuduyeckue 1a6OPATOPHO-UHCTPY-
MEHTaJIbHbIE MapKePhI, OTJINYAIOIIYE UX OT MalyeH-
TOB C HEOOCTPYKTHBHBIM INOpaskeHHeM KA, Takue
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KaK OTHOCUTEJBbHO TOBBINIEHHBIN ypoBeHb WJI-6.
B To ke BpeMA B IpyIIle C IOTPAHUYHBIMU U I'eMO-
JMHAMUYECKN HE3HAYNMBIMU cTeHo3aMU KA BbIAB-
JIEHO 3HAYMMOE TIOBBITIIeHne YpoBH: 1JI-8.
ComnocraBuMble 3HaU€HUA MapKEPOB COCYAUCTOIO
BO3pacTa B 00erX TPYMIaX IO3BOJIAIOT IMPEAIOJIO-
JKUTh, YTO IIOKa3aTeJy COCYIAUCTON >KECTKOCTH B
OOJIbIIIEN CTEITEHN ACCOIMUPOBAHBI C YaCTOTON KOH-
Tposist AJl, 4em c XapaKTePOM KOPOHAPHOT'O TOpake-
HuA. HecmoTps Ha 9TO, y HAIUEHTOB 2-W T'PYIIIBI
BBIABJIEHA TEH/IEHNIVSA K OTCTaBaHUIO Ouosorude-
CKOTO BO3pacTa OT MacCIOpPTHOTO, YTO, BEPOATHO,
OTpaKaeT BJIUAHUE WUHBIX (PAKTOPOB, KOTOpble He
O0pUTH HUBenpoBaHbl BausHueM AJl. KomiuiekcHas
OIlEHKa 3TUX IIapaMeTPOB MOXKET CIIOCOOCTBOBATH
COBEPILIEHCTBOBAHUIO CTPaTU(UKAIIUU PUCKA U pas-
pabotke Mep npodrutakTuky u geuenus MBC vapsy
C arpecCUBHOM THUIIOJUITUEMUYECKOU U aHTUTUIIED-
TEH3UBHOH Tepamuel, MOCKOJIbKY 0ojiee YeM II0JI0-
BUHA IAIlMEHTOB MOJIOZOTO U CpefHero Bo3pacTa ¢
OKC, HesaBucuMoO OT cTeneHu nopaxkeHus KA, ne
JOCTUTAIU IesieBbIX 3Hauenuii JIHIT u AJT.

OrpaHuYeHUAMH UCCIIEZI0BAHUS ABJISAIIICH €T0
Ju3aiiH (omucaTeIbHOE UCCIe0OBaHUE), KOTOPBIH He
II03BOJIAET YCTAHOBUTH IIPHYUHHO-CJIEACTBEHHBIE
CBA3M, a TAK)KE MaJIasl YMCIIEHHOCTh MAIIEHTOB 2-1
IPYIIBI, YTO, BEPOATHO, OOYCJIOBHJIO OTCYTCTBHE
CTATHUCTUYECKOW 3HAYMMOCTHU 110 HEKOTOPBIM I1apa-
metpam (qacrora AKII, caxapHblii fuabeT 2 THIA).

KoH}IMKT HHTEPECOB. ABTOPHI 3aABJISAIOT 00
OTCYTCTBUU KOH(JIMKTA HHTEPECOB.
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