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NimemMudyeckas 00J1€3Hb cepaIia y 00JIbHBIX ¢ MOTPAHUYHBIMU
CTE€HO3aMU KOPOHapHbIX apTepuii. Kiimanueckue (peHOTUTIIBI

H.A. fIxonTos, 10.0. OcranuHa

@OI'bOY BO «Hosgocubupckuil 2ocydapcmeeHHbiil meduyuHckull yHusepcumem» Munadpasa Poccuu, Hosocubupck,
Poccus

AHHOTAIIUA

BBeneHnue. Bonpinoil mHTEPEC MIPEACTABIIAIOT MAIIMEHTHI CO CTAOMIBHOU HIleMU4YecKOl 60se3HbI0 cepana (MBC) u
IIOTPaHUYHBIMU CTEHO3aMH KOPOHAPHBIX apTepHil, TOCKOJIbKY, HECMOTPS Ha OTCYTCTBHE OOCTPYKTHUBHOTO ITOPaKEHU
KOPOHAPHBIX COCY/IOB, PUCK KapIHOBACKYJISIPHBIX OCIOKHEHUH OUeHb BBHICOK M 00YCJIOBJIEH PSIZIOM COIYTCTBYIOIUX (haK-
TOPOB.

1T e 1. 3yyenue pakTopoB KapAHUOBACKYJIAPHOTO PUCKA U OLIEHKA KIMHUKO-aHTHOTPadUIeCKON KAPTUHBI Y 60JIbHBIX
crabunpHOU VIBC ¢ MOrpaHUYHBIMY CTE€HO3aMH KOPOHAPHBIX apTEPUH PA3INYHBIX KIIMHUYECKUX (DEHOTHUIIOB.
Matepuanb u MeToAbl. O6cienoBaHo 236 GOMBHBIX CTaOUIbHOU creHOKapauen [-II1 pyHKIMOHATIBHOTO
Ki1acca (190 My»KUHH, 46 KEHIIUH, BO3PACT 49—59 JIET) C TOTPAHUYHBIMU (40—70 %) CTEHO3aMU KOPOHAPHBIX apTEPH.
BceMm marpeHTaM MPOBOJUINCH OOIIEKINHUYeCKoe obcaetoBanue, Y3U cepana u kopoHapoaunruorpadus. HMcexoas us
3HAYEHUH NIOKA3ATEeNsA «CePAEUHO-JIONBIKEUHBIN cocyiucThiil uHAeKe» (CJICU) onpenessiics KoabPUIUEHT «IIacIOpT-
HBIN BO3pacT/OHOJIOrHMYeCKUi Bo3pacT». JJM3aiiH HUCCIeI0BaHNsA — CPABHUTEIbHOE HEPAaHOMHU3UPOBAHHOE OIUCATENIb-
HOE HCCJIeIOBAHNE YeThIPEX ITapajlIe/IbHBIX TPYIIIL.

PesynsbTarTs. [Ipeobnagaromumu penorunamu 60abHbIX cTabuiabHoM UBC ¢ morpanuuabsiMu (40—70 %) CTEHO-
3aMU KOPOHAPHBIX apTEPUH IIPU OCYIIECTBIEHUH CIyJyallHOH BHIOOPKHU OKaszasauch naiueHTs! ¢ UBC 6e3 nepeneceH-
Horo nHpapkra Mmuokapaa (UM); ¢ UBC ¢ nepenecenubiM UM naBHOCTBIO > 6 Mec; ¢ UBC ¢ MeTabomuecKu He30pO-
BbIM eroTuioM oxkupenuss (MH®O) 6e3 caxapuoro aquabera (C/1) u c UBC ¢ C/I 2-ro Tumna. Y nmaiueHToB co cTabuib-
Holi UBC ¢ Hasmmuuem MH®O u C/] 2-T0 TUIa 3HAYUMO He Pa3jIndaaach YacTOTa IePEHEeCEHHOT0 B IIPOILIIOM HHDap-
kta Mmuokapja. [lomumo storo, 6osbHble ¢ UBC 1 MH®O, nepeneciivue panee M, otiimyanuch Hanbojiee paHHUM
BO3pPAaCTOM €ro BO3HHKHOBeHUs. HecMoTps Ha 100%-e Hasimuue aprepuaysbHo runeprensuu (Al') B rpynmnax 60b-
HBIX ¢ pa3JUnuHbIMU deHoTUnamy, y nanuenTos ¢ MBC u C/] 2-ro Tuna 6bu1u HauboJIbllINe 3HaUeHUs UHeKca Macchl
MHOKap7a JIEBOTO KEeJIYy/I0UKA. Y HUX JKe IPU aHTHOTpadUUYeCKOM HCCIeJ0BAHUH HanboJiee YaCTO PETUCTPHUPOBAIIOCH
MHOTOCOCY/ITUCTO€E TIOpakeHne KOPOHAPHBIX apTepuii. HecMOTps Ha MpoBoAUBIIEecs aMOyIaTOPHOE JIEUeHHE B TeUe-
HUeE To/la, 0Ka3JINCh BBICOKUMU 3HAYEHUsI JIUITUTHBIX U BOCIIAJIUTEIHHBIX ITI0Ka3aTes el (X0JIeCcTepuH JINIONPOTENIOB
HU3ko# twiotHoctu (XC JITTHII), Tpuriaunepuabl, C-peakTUBHBIA 0€JIOK), JIUIIb Y €IUHUYHBIX MAIIUEHTOB OBLIN
JIOCTUTHYTHI 1esieBble 3HaueHus: XC JITTHII, a Tak»ke BbIABIEHO OOJIBIIIOE KOJTUUYECTBO JIUIL C HEOCTATOUHBIM KOHTPO-
JleM apTepUaJIbHOTO JiaBiieHus. bojiee yeM y IOJIOBUHBI 00CIe/I0BAaHHBIX OGHOJIOTHUECKUH BO3pACT Ipeobyiaian Haf
MTaCIIOPTHBIM.

3aknio4deHUue. BoapbHbIEe CTAOUIBLHOM CTEHOKAP/MEH C IOTPAHUYHBIMU CTEHO3aMU KOPOHAPHBIX aPTEPUH ITPE/ICTAB-
JIAIOT COOOH JI0CTaTOYHO Cepbe3HyI0 IPYIILY JIUI B IIJIaHE MPOTHO3a. HecMOTps Ha OTCyTCTBHE OOCTPYKTUBHOTO ITOpaKe-
HUS KOPOHAPHBIX COCYZIOB, PUCK KapJHOBACKY/IIPHBIX OCJIOKHEHUH OOYCJIOBJIEH IIPAKTUYECKU 100%-M HanmdueMm AT,
BBICOKMMHY 3HAUEHHUAMHU MHEKCA MACChl TeJsa, 3HAYUTEIbHON YacTOTON OJKMPEeHUs, AUCIUINAEeMIY, HapyIIeHui yre-
BOJTHOTO 0OMEHA, BHICOKUM OHOJIOTHYECKUM BO3PACTOM.

Knaoueesle croa: morpaHUYIHbIE CTEHO3BI, HIIEMUYUecKast 00JIe3Hb cepAlia, GEHOTHIIbI, CeP/IeTHO-TIOABIKETHBIH COCY-
JYCTBIA UH/EKC.
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Clinical phenotypes of coronary artery disease patients
with intermediate coronary artery stenosis

D.A. Yakhontov, Yu.O. Ostanina

Novosibirsk State Medical University, Novosibirsk, Russia

ABSTRACT

Introduction. Patients with stable coronary artery disease (CAD) and intermediate coronary artery stenosis are of
great interest because, despite the absence of obstructive coronary artery lesion, the risk of cardiovascular complications is
very high and is conditioned by a number of concomitant factors.

Aim . Study of cardiovascular risk factors and assessment of clinical and angiographic picture in stable CAD patients with
intermediate coronary artery stenosis of various clinical phenotypes.

Materials and methods. 236 stable angina pectoris class I-III patients (190 men, 46 women, age 49—59
years) with intermediate (40—70%) coronary artery stenosis were examined. All patients underwent general clinical exam-
ination, ultrasound of the heart and coronary angiography. Based on the cardio-ankle vascular index (CAVI) values, the
chronological age/biological age coefficient was determined. The study design is a comparative non-randomized descrip-
tive study of four parallel groups.

Results. The prevailing phenotypes in CAD patients with intermediate (40-70%) coronary artery stenosis in a ran-
dom sample turned out to be those with: CAD without a previous myocardial infarction (MI); CAD with MI > 6 months ago;
CAD with metabolically unhealthy obesity (MUO) phenotype without diabetes mellitus (DM) and, finally, CAD with type 2
DM. In CAD patients with MUO and type 2 DM, the frequency of previous MI did not significantly differ. In addition,
patients with CAD and MUO, who had previously had MI, differed in the earliest age of its onset. Despite the 100% pres-
ence of arterial hypertension (AH) in different phenotypes groups, CAD and type 2 DM patients had the highest values of
the left ventricular mass index. They also had the most frequently recorded multivessel lesion during coronary angiogra-
phy. Despite the ongoing outpatient year-long treatment, the values of lipid and inflammatory parameters (low-density
lipoprotein cholesterol (LDL-C), triglycerides, C-reactive protein) were high, so, only in few patients the target values of
LDL-C were reached; besides a large number of patients with insufficient blood pressure control were revealed. In more
than half of the surveyed, the biological age prevailed over the chronological age.

Conclusion. Stable angina patients with intermediate coronary artery stenosis represent a rather serious group in
terms of prognosis. Despite the absence of vascular obstructive lesions, the risk of cardiovascular complications is condi-
tioned by almost 100% presence of hypertension, high body mass index values, a significant frequency of obesity, dyslipid-
emia, carbohydrate metabolism disorders, and high biological age.

Keywords: intermediate stenosis, coronary artery disease, phenotypes, cardio-ankle vascular index.
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BBEJIEHUE

HNimemuueckas 6one3ub cepara (MBC) ocraercs
OCHOBHOU IPHUYHHOHN 3a00JI€Ba€MOCTH, WHBATUIU-
3allUM U CMEPTHOCTH JIUI] TPYAOCHOCOOHOTO BO3-
pacra, 4uto TpeOyeT JajbHeHIel paspaboTKu u
IIUPOKOr0 BHeApeHUs 3(PEOEKTUBHBIX METOJOB ee
paHHel AMarHOCTHKH U JedeHus [1, 2]. Mcropus
MIPEAMETHOTO U3YUEeHUs CTEHOKApIUK OepeT Hauaio
¢ pab6ort Jleonapso ma Bunuw, ommcaBiiero aHato-
MUIO KODOHAPHBIX apTepuil B 1511 T., OJHAKO (PYHK-
[IMOHAJIbHAS KOHIEMIUSA KOPOHAPHON MHUKPOIHP-
KyJIs1[uu ObLJTa 000CHOBAaHA B 1649 T. TTOCJIE BBIXO/A
manyckpunra «De Circulo Sanguinis in Corde» [3].
B 1772 r. T'ebep/ieH NpejIOKIII TEPMUH «TPYAHAS
’)kaba» JyIA XapaKTePUCTUKHU CHHAPOMA, COUETalo-

INTRODUCTION

Coronary artery disease (CAD) remains the main
cause of morbidity, disability and mortality of work-
ing age individuals, which requires further develop-
ment and widespread introduction of effective meth-
ods for its early diagnosis and treatment [1, 2]. The
history of the angina pectoris subject study dates
back to the works of Leonardo da Vinci, who
described the anatomy of the coronary arteries in
1511, but the functional concept of coronary micro-
circulation was substantiated in 1649 after the publi-
cation of the manuscript “De Circulo Sanguinis in
Corde” [3]. In 1772, Heberden proposed the term
“angina pectoris” to characterize a syndrome that
combines “sense of strangling and anxiety”, espe-
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IIETO YyBCTBO Y/AYIIbA U TPEBOTY, OCODEHHO IIPHU
(usnueckux Harpyskax [4]. OH He TOBOPHJI O Kap-
IUTPHOM THIPOUCXOXK/IEHUH JAHHOTO CHHAPOMA,
O/THAKO BCKOpe OBLIO IIPOJIEMOHCTPUPOBAHO IIOpa-
JKeHHe KopoHapHbIX aprepuii (KA) mpu uzyueHuu
1aToMOpQOJIOTHIECKON KAPTUHBI YMEPIIUX IaIu-
€HTOB C CUMIITOMaMU TPY/THOU Ka0kl [5].

IMpu anruorpaduuecKOM HCCIETOBAHUU IPU-
MEPHO V 40 % OOJIbHBIX CTAOMJILHON UIIIEMUYECKOH
00JIe3HBIO cep/illa OOHAPYKHUBAIOTCS TaK Ha3bIBae-
Mbl€e ITIOTPAHUYHBIE CTEHO3bI KOPOHAPHBIX apTEPUH,
10/ KOTOPBIMU IIOHMMAETCS Cy>KeHHe UX JAraMeTpa
B IIpefiesiax 40—70 %. BeneHue nmammueHToOB ¢ 107100~
HBIMH aQHTHOTPAdUUECKUMU XapPaKTEPUCTUKAMH
yke OoJiee TIIOJyBEKA IIPOAOJKAET OCTABATHCA
JIUJIEMMOM /IJIs1 KapAMOJIOTOB B IIJIaHE IIPeJIIojuTe-
HUSI ONTUMAJIBLHOTO MEJIUKAMEHTO3HOTO JIeUEHUS
b0 XUPYPTHUYECKOU PEBACKYJIAPU3AIUUA BCJIE/-
CTBHE YaCTOTO HECOBIIQJIEHUSA TKEJION KJIMHUYe-
ckoit kaptuabl UBC BIJIOTH /10 pa3Butusa uHdapkTa
muokapzaa (UM) ¢ HarmImeM IOTPaHUYHOTO IOpa-
JKeHUsI KODOHAPHBIX apTepui [6—9].

BesycnoBHo, Gosbable UBC ¢ MOrpaHUYHBIMU
creno3amu KA mpezcTaBisioT coO60H HEOTHOPOI-
Hy10 Tpymy. TsxecTs TeueHUs 3a607€BaHUA OIpe-
JIeJISIeTCs KOJIMUECTBOM M BHIPA?KEHHOCTHIO KapAHO-
BACKYJISIPHBIX (DaKTOPOB PUCKA, a TAKXKe UIIeMUuYe-
CKMM aHaMHe30M — BO3pacToM MaHHUdecTanuu
UBC, nepeHeceHHBIMU PaHee OCTPHIM KOPOHAPHBIM
cuagpomoM (OKC) u mHpapKTOM MUOKApZa, XapaK-
TepOM IOpPAKEHUA KOPOHAPHOTO pycia [10]. Heemo-
TP HAa OTCYTCTBHE OOCTPYKTHUBHBIX MOPAKEHUH
KOPOHApHBIX cocynoB, 6ombHbie UBC ¢ morpanmy-
HBIMH CTEHO3aMU HEPEIKO XapaKTEPUBYIOTCS TsIKe-
JIBIMH UCXOZaMu 3a00J1eBaHsI, 0COOEHHO IIPU HAJIU-
UMW COIYTCTBYIOIIEH NATOJIOTUH, B IEPBYIO Oue-
penb — caxapsoro nuabera (CII) m oxxupenwus [11].
[MpuunHamu HebaarompusaTHeIX ucxonoB MBC ¢
[IOTPAaHUYHBIMU cTeHo3aMu KA sBysioTes guchyHK-
U 3HAOTETNA, MUKPOBACKYJIIPHOE PEMO/IEINPO-
BaHUE, BAa30MOTOPHBIE HapylleHus u ap. [12].
CaxapHbIil 1uabeT 2-ro TUIA SBJSETCS OCHOBHBIM
(akTOpoM KapMOBACKYJISIPHOTO PUCKA, YBEJTUIU-
BAIOIIMM YAaCTOTy CEepPeYHO-COCYAUCTBIX HCXOJIOB,
BKJIFOUAsi CMEPTHOCTbh, OoJsiee ueM BiBoe [11, 13]. ¥
6ospHBIX UBC B couetannu ¢ C/I UMeITCsI CBOM 0CO-
OEHHOCTU MOpaKEHUsI KOPOHAPHOTO PycCJia, Xapak-
TEPU3YIOIHEeCcs KaJbIITHO30M, MHOTOCOCYAMCTHIM
opakeHrueM U OOJIbIIeld Harpy3KOU Ha aTepOCKJie-
poTHYecKue OJIAIIKY JaXke B cIydae MOTPAHUYHOTO
creHozupoBanus [14]. Oguako accomuanus NUBC ¢
YeTKUMU MeTaboImIecKuMu GeHOTUIIaMH 10 KOHIIA
He U3y4YeHa, YTO, B YACTHOCTH, KacaeTcs U MalueH-
ToB ¢ UBC 1 HasuuueM MeTabOJTHMYECKH 37I0POBOTO

cially during physical exertion [4]. He did not speak
about the cardiac origin of this syndrome, however, a
lesion of coronary arteries (CA) was soon demon-
strated when studying the pathomorphological pic-
ture of deceased patients who had symptoms of
angina pectoris [5].

During angiography in approximately 40% of
patients with stable coronary artery disease (CAD)
the so-called intermediate stenoses of the coronary
arteries, which refer to the narrowing of their diam-
eter within 40-70%, are revealed. The management
of patients with such angiographic characteristics
has been a dilemma for cardiologists for more than
half a century in terms of preferring optimal medical
treatment or surgical revascularization due to the
frequent discrepancy between the severe clinical pic-
ture of CAD, up to the development of myocardial
infarction (MI), and the diagnosis of intermediate
coronary artery disease [6—9].

Undoubtedly, CAD patients with intermediate
coronary artery stenoses represent a heterogeneous
group. The severity of the disease is determined by
the number and severity of cardiovascular risk fac-
tors, as well as ischemic history — the age of CAD
onset, previous acute coronary syndrome (ACS) and
myocardial infarction, and the nature of the coro-
nary lesion [10]. Despite the absence of obstructive
lesions of coronary vessels, CAD patients with inter-
mediate stenoses are often characterized by poor
outcomes of the disease, especially in comorbidities,
primarily diabetes mellitus (DM) and obesity [11].
The causes of unfavorable outcomes of CAD with
intermediate stenoses of the coronary artery are
endothelial dysfunction, microvascular remodeling,
vasomotor disorders, etc. [12]. Type 2 diabetes mel-
litus is a major cardiovascular risk factor, more than
doubling the incidence of cardiovascular outcomes,
including mortality [11, 13]. Patients with CAD and
DM have their own peculiarities of the coronary bed,
characterized by calcification, multivessel lesion and
a greater burden on atherosclerotic plaques even in
the case of intermediate stenosis [14]. However, the
CAD association with clear defined metabolic pheno-
types has not been fully studied, which, in particular,
also applies to patients with CAD and the presence of
a metabolically healthy obesity and metabolically
unhealthy obesity (MHO and MUO) phenotype [15].
The latter terms are introduced into practice, since
obesity in itself does not completely determine the
metabolic status. Metabolically healthy obesity char-
acterizes patients with obesity and the absence of
metabolic disorders; and metabolically unhealthy
obesity is manifested by the signs of metabolic syn-
drome in combination with a body mass index (BMI)
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U MeTaboJTMYeCKH HE3JIOPOBOro ()eHOTHIIA OKUpe-
wusa (MH®O) [15]. [TociieHre TEPMUHBI BHEIPEHBI
B IIPAKTHKY, ITOCKOJIBKY OKHUPEHHE caMo T10 cebe He
ompeziesisieT TOJHOCThI0 MeTaOOJIMYECKUH CTaTyc.
«MeTtabosuecKku 370pOBO€ OKHPEHHE» XapaKTe-
pUByeT TAIMEHTOB C OXKHUPEHHUEM W OTCYTCTBHEM
MeTaboJIMYeCKNX HapYIIeHUH, a «MeTaboJInYecKu
HE3ZI0POBOE OKMPEHHE» IPOSBIISAETCI KOMIIOHEH-
TaMU MeTabO0JIMYECKOTO CHHpOMAa B COYETAHUU C
uHAeKkcoM Maccol Testa (MMT) > 30 kr/m2. JlaHHBIH
¢eHOTHUIT B HAMOOJIBIIIEN CTENIEHH ACCOIMUPOBAH C
BbICOKUM prckoM MBC U 0OCHOBHBIX HEGJIATOIPUAT-
HBIX KapJuoBacKy IspHbIX ncxono (MACE) [16, 17].

[Ipu arepockiieposde CTPAJAIOT 3JIACTHUYECKHE
CBOIiCTBA apTEPHH, YTO COMPOBOXKIAETCS TOBBIIIIE-
HHUEM HX JKECTKOCTH U YBEJIMUEeHHUEM CKOPOCTH pac-
pocTpaHeHus IyJsibcoBod BoJiHbI (CPIIB) ¢ moBbI-
[IeHUEM TIPE/l- U TTOCTHATPY3KU Ha JIEBBIH KeJTy/10-
YeK, apTepHuasbHOro apiaeHus (A/]) 1 yBesmyeHuEM
MOTPeOHOCTH MHOKAap/ia B KUCJIOpojie. [1oBbIeH e
CPIIB TecHO B3aMMOCBA3aHO C IIPOIECCOM CTapEeHUsA
U SIBJISIETCS OJTHUM M3 MapKepOB TaK Ha3bIBAEMOTO
CHHIpOMA paHHEro cocyaucToro crapenus (early
vascular ageing — EVA-syndrome) ¢ panHeii maHu-
decranuent aprepuasibHON THIEpTeH3UN (Al) ©
WBC [18, 19]. B mociesHue roasl ¢ IEabI0 OLEHKH
COCYJTUCTOH  KECTKOCTH CTaJl HMIUPOKO HKCIIOJIb30-
BaThCS TAKOM ITOKa3aTesb, Kak cardio-ankle vascular
index (CAVI) — cepeyHO-JIOABIKEUHBINA COCY/U-
creii uHzeke (CJICH), mo3BOJIAIOMIMI OIEHUBAThH
3JIACTUYHOCTh A0PTHI HA BCEM €€ MPOTSKEHUH [20].
OfHUM U3 BOKHEUIHNX (PAKTOPOB CTapeHUs YeJio-
BeKa fABJsAETCS OHOJIOTUYECKHH BO3PACT COCYIOB,
OTPAXKAOIIUK IOBBIIIEHNE KECTKOCTHU apTepUaIb-
HOU CTEHKH, YMEHBIIIEHHE €€ BJIACTUYHOCTU U Hapy-
mnrenue GyHKIUU sHA0TeuA [21, 22]. [TosTomy dak-
TOPOM pHCKA CEPJIEUHO-COCY/IUCTON I1aTOJIOTHH
SIBJISIETCS HE CTOJIBKO PEAJIbHBIN BO3PACT MAIMEHTA,
CKOJIBKO «BO3pacT» €ro COCy[IUCTON cucTeMbl. Ha
OHOJIOTUYECKHUHA BO3PACT IIOMHUMO BO3pacTa XpOHO-
JIOTHUYECKOTO MOTYT BJIUATH IIOKA3aTETH apTEPUAIIb-
HOTO JaBJIEHUs, TJINKEMUU, OXKHUDEHHe, TUIEep-
JIUMIAIEMUS,  HApYIIEHUs  MHUKPOIMPKYJISAIUU.
[IpeoGsamanre OHOJIOTHYECKOTO BO3pacra HaJ
MMacIOpPTHBIM, 0e3yCJIOBHO, SIBJAETCS MapKEpPOM
cocyiucToro crapenus. OJJHaKO 710 HACTOSIIIETO Bpe-
MEHU He OIpezie/IEHbl KPUTEPUHU OIEHKH B3aUMOOT-
HOIIIEHUsA OMOJIOTUYECKOTO U IIaCIIOPTHOTO BO3-
pacra. Tak, A.C. AnueBa U COaBT. IIPEJIJIATAIOT CUM-
TaTh COCYJUCTBIA BO3PACT IOBBIIIEHHBIM B TOM
cay4yae, €Ccd OH TIPEBBIIIAET IACIOPTHBIA Oosiee
yeM Ha 4 roja [23].

Hamu 17151 OIleHKHM B3aMMOOTHOIIIEHUS OWOJIOTH-
YEeCKOr0 ¥ IIaCIIOPTHOTO BO3pacTa IPEIJIOKEHO

> 30 kg/m?. This phenotype is most associated with
a high CAD risk and major adverse cardiovascular
events (MACE) [16, 17].

In atherosclerosis, the elastic properties of the
arteries are compromised, which is accompanied by
an increase in their stiffness and the pulse wave veloc-
ity (PWV), with an elevation of pre- and afterload on
the left ventricle, blood pressure (BP) and an increase
in myocardial oxygen demand. An increase in PWV is
closely related to the aging process and is one of the
markers of the so-called early vascular aging syn-
drome (EVA-syndrome) with early arterial hyperten-
sion (AH) and CAD [18, 19]. In recent years, in order
to assess vascular stiffness, such an indicator as the
cardio-ankle vascular index (CAVI) has become
widely used, which allows assessing the elasticity of
the aorta throughout its entire length [20]. One of the
most important factors of human aging is the biologi-
cal age of blood vessels, which reflects an increase in
the stiffness of the arterial wall, a decrease in its elas-
ticity, and endothelial function disorder [21, 22].
Therefore, the risk factor for cardiovascular pathology
is not so much chronological age of a patient, as the
“age” of his vascular system. In addition to the chron-
ological age, the biological age can be influenced by
BP, glycemia, obesity, hyperlipidemia, and microcir-
culation disorders. The predominance of biological
age over chronological one, of course, is a marker of
vascular aging. However, criteria for assessing the
relationship between biological and chronological age
have not yet been determined. So, Alieva et al. suggest
that vascular age be considered elevated if it exceeds
the chronological age by more than 4 years [23].

To assess the relationship between biological and
chronological age, we proposed the definition of the
chronological age/biological age coefficient, whose
values < 1 indicate the predominance of biological
age over chronological age and can serve as a marker
of vascular aging.

AIM OF THE RESEARCH

The study of cardiovascular risk factors and
assessment of the clinical and angiographic picture
in stable CAD patients with intermediate coronary
artery stenosis of various clinical phenotypes.

MATERIALS AND METHODS

236 stable CAD patients with intermediate coro-
nary artery stenosis were examined at the Novosi-
birsk Regional Clinical Cardiological Dispensary. The
study protocol was approved by the Ethics Commit-
tee of the Novosibirsk State Medical University. All
patients underwent general clinical examination,
cardiac ultrasound and coronary angiography (CAG)
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ompesiesieHre KO3(POhUIMEHTa «IACIOPTHBIA BO3-
pact/OuoJIOTUYECKU BO3pacT», 3HAUEHHUA KOTO-
PpOTro MeHee eJIMHUIIBI CBU/IETETBCTBYIOT O IIpeobiia-
JIAaHUU OMOJIOTMYECKOTO BO3pacTa Ha/l MACIOPTHBIM
U MOTYT CJIY?KUTh MapKepPOM COCY/ITUCTOTO CTAPEHUS.

HOEJIb NCCJIEJOBAHUA

N3zyuenue  (akTOpoB  KapAMOBACKYJISAPHOTO
pUCKa U OLleHKa KJINHUKO-aHTHorpaduiecKon Kap-
TUHBI Y 60bHBIX cTabmwiabHOM WBC ¢ morpaHuu-
HBIMU CT€HO3aMH KOPOHAPHBIX apTePUH pa3InUHBIX
KJINHUYECKUX (PeHOTUIIOB.

MATEPUAJIBI 1 METO/IbI

Ha 6aze I'bBY3 HCO «HoBocubupckuii obact-
HOU KJIMHUYECKUH KapJIHOJIOTHYECKUN JIUCIIAaHCED»
obcienoBaHo 236 6osipHBIX crabmabHoi WBC ¢
MMOTPAaHUYHBIMUA CTE€HO3aMU KOPOHAPHBIX apTEpUil.
IIpoTokosn wuccaenoBaHusi 0700pEH KOMHUTETOM IIO
atuke ®T'BOY BO «HoBocubupcKuii rocy1apcTBEH-
HBIM MeJIUIIMHCKUY yHUBepcuTeT» Munsapasa Poc-
cuu. BeceM nmarmeHTam MpOBOMIIUCH OOIIEKTUHITYE-
ckoe oOciiesoBanue, Y3U ceparnia u KOpOHAPOAHTHO-
rpadus (KAT") Ha auruorpaduueckom amnmapare GE
INNOVA 3100 (CIITA). IToxasarenu CJICU oneHu-
BaJIUCh C HCIOJH30BAaHHEM CHUTMOMAaHOMETPA
VaSera VS-1500N (FUKUDA DENSHI, fAnonwus).
Wcxons us 3uauennii CJICH, BBIYUCIISICA OMOIOTH-
YeCKHUM BO3pacCT TAIMeHTa, a 3aTeM OIpeAessIcs
K03 DUIMEHT «IMaCIOPTHBIA BO3pacT/6uosoruye-
ckuii Bo3pact» (K). B 3aBucuMocTH OT 3HAYEHUH
JIAaHHOTO Ko03dduIileHTa ObUIH BbIZEJEHBI IAIU-
€HTBI ¢ OMOJIOTHUYECKUM BO3PACTOM, ITPEBBIIIAIOIIAM
macnoptabid (K < 1.0 [0.81; 0.97]), u namueHTH ¢
OMOJIOTMUECKHM BO3PACTOM, PABHBIM HJIU YCTYIIAI0-
mum nacnoptaomy (K > 1.0; [1.3; 1.6]); p < 0.01.
Hanmuue 0XKUpeHUsl ONPEJIEIISiIOCh 0 KPUTEPUSIM
BcemupHOU ~ opraHusanue  3/IpaBOOXpaHEHUA
(UMT = 30). YuuThiBas TO, 4YTO Bce 00CIe0BaHHbIE
OTHOCHJIUCH K MMaIlHeHTaM OYEHb BHICOKOTO Kapuo-
BACKYJISIDHOTO PHICKA, 3a I[eJIEBble 3HAUEHUs XOJie-
CTEpPUHA JIMIIOIPOTEUIOB HU3KOHM mioTHocTu (XC
JITTHIT) 6bUTH IPUHATHI TTOKA3aTENH! < 1.4 MMOJIb/JI,
3a IeyeBble 3HaueHus TpuriaunepusoB (TI)
< 1.7 MMoJsib/n1 [19], 3a 1eneBble 3HaueHUs AJ]
< 140/90 MM pT. cT. [20]. Kputepusamu BKJIIOUEHUS
B HcceqoBaHuA ObIN Hasmmuune crtabuabpHor MBC;
nmorpaHuuHbie (40—70 %) CTEHO3bI KOPOHAPHBIX
aprepuii; Bo3pacT 710 60 JIeT; MOAIHCaHHOe T00pOo-
BOJIbHOEe WH(MOPMHPOBaHHOE corsacue. Kpurepun
HeBKIIOUeHUA: nHapKT Muokapaa u OKC nasHO-
CTBIO MeHee 6 Mec; paHee IepeHeCEHHbIE OTIEPATUB-
Hble BMEIIATEJbCTBA HA KOPOHAPHBIX apTEPHX;
OHKOJIOTHYEeCKHe 3a00JIeBaHus; XpPOHUUECKHE 3200~

using a GE INNOVA 3100 (USA) angiography sys-
tem. CAVI parameters were assessed using a VaSera
VS-1500N sphygmomanometer (FUKUDA DENSHI,
Japan). Based on the values of CAVI, the biological
age of the patient was calculated, and then the chron-
ological age/biological age (K) coefficient was deter-
mined. Depending on the values of this coefficient,
patients with a biological age exceeding the chrono-
logical age (K < 1.0 [0.81; 0.97]) and patients with a
biological age equal or inferior to the chronological
age (K > 1.0; [1.3; 1.6]) were identified; p < 0.01. The
presence of obesity was determined according to the
World Health Organization criteria (BMI > 30). Con-
sidering that all examined patients belonged to a very
high cardiovascular risk group, the target values of
low-density lipoprotein cholesterol (LDL-C) were
taken as < 1.4 mmol/l, the target values of triglyce-
rides (TG) < 1.7 mmol/l [19], the target values of
BP < 140/90 mmHg [20]. Inclusion criteria for the
study were the presence of stable CAD; intermediate
(40—70%) stenoses of the coronary arteries; age up to
60 years; signed voluntary informed consent. Exclu-
sion criteria: myocardial infarction and ACS less than
6 months ago; previous surgical interventions on the
coronary arteries; oncological diseases; chronic dis-
eases in the acute stage; highly infectious diseases;
mental illness; familial hypercholesterolemia.

The study design: a comparative, non-random-
ized, descriptive study of four parallel groups. All
statistical calculations were carried using the RStu-
dio program (version 0.99.879 — ©2009—2016 RStu-
dio, Inc., USA, 250 Northern Ave, Boston, MA 02210)
in the R language (R Core Team (2015). R: A lan-
guage and environment for statistical computing.
R: Foundation for Statistical Computing, Vienna,
Austria. URL: https://www.R-project.org/). The
nonparametric Mann-Whitney U-test was used to
compare values between groups. Descriptive charac-
teristics are presented as a median [first quartile;
third quartile] for numerical data, percents [lower
limit — 95% confidence interval (CI); upper limit —
95% CI] for categorical data with calculation of CI
limits using the Wilson formula. For statistical
checking of hypotheses of equality of numerical
characteristics of sampling distributions in the com-
pared groups, the unpaired Mann-Whitney U-test
was used; the distribution bias was calculated with
the construction of a 95% confidence interval for the
bias. The two-sided Fisher’s exact test was used to
compare binary and categorical indicators. Statisti-
cal hypotheses were checked at the critical signifi-
cance level p = 0.05, i.e. the difference was consi-
dered statistically significant if p < 0.05. The lower
limit of evidentiary power was taken equal to 80%.
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JIeBaHUS B CTaANU 0DOCTPEHUS; OCTPhIe MH(MEKIIN-
OHHbIe 3a00JIeBaHUS; IICUXHUUYECKHE 3a00JIeBaHMs;
ceMefHas TUIePX0JIeCTEPUHEMUS.

Jlu3aiiH uccieoBaHUs — CDABHUTEIBHOE HEPAH-
JIOMU3UPOBAHHOE OIHCATEJIPHOE HCCJIeZIOBaHUE
YyeThIpeX MapaulesIbHBIX TPyHIl. Bee cratuctuyeckue
pacuetsl mpoBoamsiKch B mporpamme RStudio
(version 0.99.879 — ©2009—2016 RStudio Inc., USA,
250 Northern Ave, Boston, MA 02210) Ha sa3bIKe R
(R Core Team (2015). R: Alanguage and environment
for statistical computing. R: Foundation for Statis-
tical Computing, Vienna, Austria. URL: https://
www.R-project.org/). [I;a cpaBHeHHs MOKasaresein
MeXX/y TPYIIIIaMU HCIIOJIb30BAJICSA HellapaMeTprye-
ckuii U-kputepuii ManHa — YutHU. /eCKpUIITUB-
HBIE XapaKTEPUCTUKHU IMIPECTABIEHBI B BUJIE MeIU-
aHbI [IEPBBIN KBAPTHJIb; TPETUH KBAPTHJIIb] JIJIS YHC-
JIOBBIX IAaHHBIX, IPOIEHTOB [ HYKHSSI TPAHUIIA — 95%
ZoBepuUTeIbHBIN nHTEpBa (I11); BepxHsA rpaHuma
— 95% JIW] st KaTeropuaabHbBIX TAHHBIX C BBIUHC-
nenueM rpanun U mo ¢opmyne Buibcona. s
CTATHCTUYECKOH IPOBEPKU TUIIOTE3 O DPABEHCTBE
YHCIOBBIX XapaKTepUCTUK BBHIOOPOUYHBIX pacIpesie-
JIeHUH B CPaBHUBAEMBIX TPYIIAX HCIIOJIb30BAJICSA
Henapubld U-kputepuii ManHa — YUTHH, TPOU3BO-
JIAJICS pacyeT CMeIleHUs pacpe/ieJIEHUH ¢ ToCTpoe-
HUEM 95% OBEPUTEJIBHOTO UHTEPBAJIA /IS CMeIle-
Hus. /{71 cpaBHeHNsA OMHAPHBIX U KATETOPHATbHBIX
roKazaTeJied IMPUMEHSUICS TOYHBIN JIBYCTOPOHHUM
kputepuii Oumepa. IIpoBepKy CTATUCTHUECKUX
TUIIOTE3 ITPOBOAYUIN IIPU KPUTUIECKOM YPOBHE 3HA-
YHUMOCTH P = 0.05, T.€. Pa3INIne CINTAIN CTATUCTH-
YeCKH 3HAUUMBIM, eCJIU P < 0.05. HIKHIO rpaHuIry
JT0OKa3aTeJIbHON MOIITHOCTY Opasu paBHOH 80 %.

PE3YJIBTATBI

Bruia mpoBesieHa caydyaiiHas BhIOOPKA OOJIbHBIX
crabwipHOott UBC (cTrenokapaus nanpspkennsa [-111
(pyHKIIMOHATBPHOTO KjIacca) ¢ MOTPAHUYHBIMU CTe-
Hozamu KA, KOTOpble B JjajIbHEHIIIeM, HUCXOZsA U3
peobafatoell KINHIKO-aHAMHECTUYECKON Kap-
TUHBI, OBUIM paclpefieJieHbl Ha 4 TPYHIBL: 1-I0
TPYIIy COCTaBWJIN MAIUEHTHI ¢ (PEHOTUIIOM CTa-
6mnpHOM VBC ¢ morpanuynbiMu cteHo3aMu KA 6e3
nepeHeceHHblx OKC, mnHdapkra muokapaa u CJ{
(n = 70 (29.7 %)) B BO3pacre 55.1 [51; 58] roma —
58 MyK4YMH U 12 KEHIIHUH; 2-10 TPYIIILY — MaI[AeHThI
¢ ¢penorunom crabmibHOU MBC ¢ JOKyMeHTHpOBaH-
#eIM UM naBHOCTBIO O0Jiee 6 Mec 6e3 Hanmuuus CJ] u
oxxupenus (n = 37 (15.7 %)) B Bo3pacre 54 [49; 56]
rozia — 36 My>KYUH U OJIHA JKEHIINHA; 3-10 TPYIIILY —
nanueHTs! ¢ peHorunom crabunbaoit UBC ¢ MHOO
6es CI (n = 80 (33.9 %)) B BO3pacre 54 [49; 57]
roza — 65 MyK4HH U 15 JKEHIIUH U 4-10 TPYIIy —

RESULTS

Patients with stable CAD (angina I-III class) with
intermediate coronary artery stenoses were random-
ized, then divided into 4 groups based on the prevail-
ing clinical and anamnestic picture. Group 1 consisted
of patients with a phenotype of stable CAD with inter-
mediate coronary artery stenoses without previous
ACS, M1, and DM (n = 70 (29.7%)) aged 55.1 [51; 58]
years — 58 men and 12 women; group 2 consisted of
patients with a stable CAD phenotype with MI > 6
months ago without DM and obesity (n = 37 (15.7%))
aged 54 [49; 56] years — 36 men and one woman;
group 3 consisted of patients with a stable CAD phe-
notype with MUO without DM (n = 80 (33.9%)), aged
54 [49; 57] years — 65 men and 15 women; group 4
consisted of patients with a phenotype of stable CAD
and type 2 DM (n = 49 (20.8%)), aged 56 [53; 59]
years — 31 men and 18 women (Table 1). All patients
had hypertension with AH stage I-II.

The age at onset for AH and CAD and their dura-
tion in groups were comparable, although the dura-
tion of the hypertensive anamnesis prevailed over
the duration of the ischemic one in all groups. There
was a history of myocardial infarction in patients of
the 2nd, 3rd and 4th groups, while the incidence of
MI in the groups of patients with DM and obesity did
not differ significantly. Separately, we would like to
turn our attention to the group of CAD patients with
intermediate coronary artery stenosis and metaboli-
cally unhealthy obesity phenotype (group 3). In this
group, the mean age of MI occurence was lower (44.3
[41; 50] years, p < 0.01); we revealed the longest
duration of clinical manifestations of CAD (4.6 year),
the high duration of AH (9.1 years), comparable with
the group of patients with a previous MI (group 2),
the frequency of recurrent MI (3.5%). When analyz-
ing clinical and laboratory parameters in patients
with a biological age greater than the chronological
one (K < 1.0 [0.63; 0.95]; CAVI = 8.6; n = 52.5%),
and with a biological age equal or inferior to the
chronological one (K > 1.0; [1.02; 1.7], the CAVI = 7.2;
P < 0.01; n = 47.2%), incidence of abdominal obesity
(47.6 vs 47.4%), BMI (31.6 vs 31.6%), LDL-C (3.5 vs
3.2 mmol/1) and high-density lipoprotein cholesterol
(HDL-C) (1.5 vs 1.4 mmol/1) values were found to be
comparable. At the same time, patients with high
biological age had significantly higher triglyceride
levels (2.3 vs 1.4 mmol/l; p < 0.01).

In addition to patients with CAD + MUO, the pres-
ence of abdominal obesity was detected in 75.5% of
patients with CAD + DM (group 4). Despite the com-
parable duration of hypertension, the patients of the
4th group with type 2 DM had the highest left ven-
tricular mass index (LVMI) (240.6 g/m?) (Table 2).
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manueHTsl ¢ ¢deHotunoMm crabuinbHo MBC u CJI
2-ro tuna (n = 49 (20.8 %)) B Bozpacte 56 [53; 59]
JIeT — 31 MykuuHa u 18 sxeHmuH (Tabs. 1). Y Beex
00CJIe/TOBAaHHBIX HMEJIa MECTO THIIepTOHUYEcKast
0osie3Hb ¢ HaTnuneM Al' 1—2-1 creneHu.

Bospacr ge6iota AT’ u UBC u qIUTebHOCTh UX
TeUeHUsI 10 TPyImnaM ObUIM COIOCTAaBHUMBI, XOTS
JUINTETLHOCTH THIIEPTOHUUECKOTO aHAMHE3a BO BCEX
rpyImax nmpeobsajana Hajl AJTUTETbHOCTHIO HITTEMU-
yeckoro. MTH(apKT MUOKap/ia B aHAMHE3€ UMeJICS Y
MMAIUEeHTOB 2-U, 3-U U 4-U TPYIII, IIPU 3TOM YacToTa
WM B rpynmax 60sbHbIX CJI 1 O3KMpEeHHEeM 3HAYHMO
He pasianyanack. OT/IEIPHO XOUETCsl OCTaHOBUTHCS
Ha rpymme 60bHbIX UBC ¢ morpaHUYHBIME CTEHO-
3aM{  KOPOHApHBIX apTepuii U MeTaboJTHYecKH
HE3ZI0OPOBBIM (PEHOTHUIIOM OXKHpeHHs (rpymma 3).
B sTO# rpyImme okasasics HUXKE CPETHUU BO3PacCT
BosuukHOBeHUsT VIM (44.3 [41; 50] roza, p < 0.01),
oTMeYasiach HauOOJIbIIAs JUTUTEILHOCTh KIUHUYE-
ckux mnposisinennit UBC (4.6 ropa), BbICOKas JIH-
tesibHOCTH AT (9.1 TOZIA), COmTOCTaBUMAst C TPYIIIION
6ospHBIX, mepeHectux MM (rpymma 2), gacrora
noeropHoro UM (3.5 %). Ilpu aHaim3e KJIMHUKO-
J1abopaTOPHBIX MMOKA3aTesIed y MalueHToB ¢ O1u0JI0-
TUYECKUM BO3PACTOM, IIPEBBIIIAIOIINM ITACTIOPTHBIN
(K< 1.0[0.63; 0.95]; CJICU = 8.6; n = 52.5 %), uc
OHOJIOTUYECKHUM BO3PACTOM, PABHBIM WJIH yCTYIIai0-
muM nacrnoptaomy (K > 1.0; [1.02; 1.7]; CJICU = 7.2;
p < 0.01; n = 47.2 %), OKa3aJIUCh COIIOCTAaBUMBIMH
yacrota abAOMUHAIBHOTO OXUpeHus (47.6 Vs
47.4 %), BenmunHa UMT (31.6 vs 31.6 %), mokasa-
testu XC JIITHII (3.5 vs 3.2 MMoJIb/J1) U XOJecre-
pyYHA JIMIONPOTEHUIOB BBICOKOM 1waoTHocTtu (XC
JITIBII) (1.5 vs 1.4 MMosb/1). B TO 3%e Bpems y 601b-
HBIX C BBICOKUM OMOJIOTHYECKUM BO3PacTOM OKa-
3ajicsi 3HAYMMO BBIIIE YPOBEHb TPUIJIUIEPHUIOB
(2.3 vs 1.4 MMOJIB/JT; p < 0.01).

Ta6auna 1. [[emorpaduueckast XapakKTepUCTHKA TAIEHTOB

Table 1. Demographic characteristics of patients

According to the CAG results, single-vessel coro-
nary artery disease was significantly more common
in patients with MI without DM and obesity
(group 2), compared with patients of the other three
groups (p < 0.01); in the group of stable CAD without
MI (group 1), single-vessel disease were detected less
frequently than in the groups with MUO and DM
(p < 0.01). Multivessel coronary artery disease was
detected significantly more often in the group of
patients with DM (group 4) compared with patients
of other groups (Table 3).

Of particular interest was the assessment of the
frequency of taking the antianginal drugs of the main
groups, that affect the prognosis in stable CAD [21],
in the examined patients during the previous year of
follow-up. All patients were under outpatient follow-
up observation of therapists or cardiologists, and
received the prescribed therapy (Table 4). Patients
with uncomplicated CAD (group 1) significantly less
frequently (57.3%) received angiotensin-converting
enzyme inhibitors/angiotensin receptor blockers.
Patients with CAD and type 2 DM (group 4) signifi-
cantly more frequently (92.5%) received statins. In
general, in the vast majority of cases, the frequency
of taking the essential antianginal drugs of various
groups ranged from 70.7-92.5%.

In view of the sufficient frequency of taking
statins and drugs with antihypertensive properties
throughout the year, it was of interest to evaluate
the indicators of lipid profile, a marker of systemic
inflammation — C-reactive protein (CRP), as well as
the frequency of reaching the target values of lipid
profile and office BP in patients of all groups. The
highest values of total cholesterol (TC) (5.1 [2.3;
8.1] mmol/1) were found in patients of group 2; the
highest values of LDL cholesterol (3.6 [1.3; 7.2]
mmol/l) and TG (2.2 [1.1; 6.1] mmol/I) — in patients

HUBC Ge3 NBC c nepenecennsim W BC ¢ MH®O
UM Ges C HUBCcClAz —
HoxazaTens ;el\l/)[enecennoro . JAABHOCTBIO CZL”D Z[.—hrll\)/[ynga 3 rpymma 4
Parameter — rpynmna 1 > 6 Mec — rpynima 2 wit U CAD with

CAD without MI — CAD with MI > 6 months without DM —

DM2 — group 4

group 1 ago — group 2 group 3
Kosmmuectso, n (%) 70 (29.7) 37 (15.7) 80 (33.9) 49 (20.8)
Number, n (%)
Bospacr, sier 55.1[51; 58] 54 [49; 56] 54 [49; 571 56 [53; 591
Age, years
My’KYUHBI/>KEeHIUHBI ~ 58/12 36/1 65/15 31/18
Men/women

IIpumeuanue. UBC— umemuueckas 60e3ub cep/ia; UM — uadapkr muokapia; MHOO — MeTabo1uyecku He3Z[0pOBbIi (DeHOTHIT

oxxupenus; CJI2 — caxapHbIil fuabeT 2-To THIA.

Note. CAD — coronary artery disease; MI — myocardial infarction; MUO — metabolically unhealthy obesity; DM2 — type 2 diabetes

mellitus.
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Hanmuyne abiOMHUHAIBHOTO OKUPEHHUSA TOMHMO
manuenToB ¢ UBC + MH®O 6b110 BBISIBJIEHO Y 75.5 %
marnuentoB ¢ UBC + C/I (rpynma 4). HecmoTpst Ha
COIIOCTAaBUMYIO JJTUTEJIbHOCTh TUIIEPTOHHYECKOTO
aHaMHe3a, y OOJIbHBIX 4-U rpymisbl, crpajgabmux C/I
2-TO THUIA, ObLI HAUOOJBIINH HHAEKC MAaCChl MHO-
Kapza Jieoro xeynouka (MMMJIXK) (240.6 v/m?2)
(tabi. 2).

ITo pesynpraram KAI' ogHOCOCYyiMICTOE TIOpaXKe-
Hue KA 1ocTOoBEpPHO Yallle BCTPevasaoch y OOJIbHBIX,
nepernecinx VIM, 6e3 C/I u oxupenus (rpymma 2),
10 CPABHEHHIO ¢ OOJIBHBIMH TPEX OCTAJBHBIX TPYIII
(p < 0.01); B rpynmne crabunbHou MBC 6e3 M
(rpynma 1) OJZHOCOCYAMCTOE TMOpa’KeHUEe BBIABJIS-
Jioch pexxe, yeM B rpynmax ¢ MH®O u C/I (p < 0.01).

TaGauna 2. Kinandyeckas XapakTepUCTHKA TAI[IEHTOB
Table 2. Clinical characteristics of patients

of 4th group; the highest CRP values (4.6 [0; 8.2]
and 5.3 [0; 27.3] mg/1) were in patients of the 2nd
and 4th groups, respectively. The frequency of
increased LDL-C was comparable in groups, and
amounted to more than 90%; the target values of
this parameter (<1.4 mmol/l) were achieved only in
4.3% of patients of the 1st group and in 4.1% of
patients of the 4th group, and were not found in the
2nd and 3rd groups of examined. The largest num-
ber of patients with target TG values (<1.7 mmol/I),
50.0% was observed in the 3rd group. The number
of patients who achieved the BP reference ranges
(BP 140/90 mmHg), did not differ significantly
between groups and amounted to 18.9-31.3%
(Table 5).

HNBC c nepeHe-

NBC ¢c MH®O
HBC 6e3 cennbiM IM naB- 6es CII — HBC ¢ Cll2 —
IIepeHEeCEeHHOr0 HOCTHIO > 6 mec — rpymma 3 rpymma 4
LD T i LT e CAD with MUO CAD with DM2 - p
Parameter CAD without CAD with MI .
without DM —  group 4
MI — group 1 > 6 months T T (1 = 49)
(n =70) ago — group 2 ‘((;:; _ go)
(n=37)
Bospacr nebiora UBC, ter  52.5[46.7; 54.3]  50.5 [45.7; 52] 49.6 [43; 52] 52.8 [47.5; 54.8]
Age at CAD onset, years
Hmurensrocts UBC 2.1[0.8; 2.9] 3.5 [1.3; 5.31] 4.6 [2.3; 6.9] 2.8[0.9; 3.8]
(kJIMHHYECKH), JIET
Duration of CAD (clinically),
years
Boapacr sie6rora AT, et 42.9[39.7;48.1]1  43.4[39.8,49.3]  42.9[38.5,47.8] 42.5[38.3; 48.6]
Age at AH onset, years
JurensHOCTh AT, JteT 7.2 [2.4; 10.5] 6.3[1.9; 9.6] 9.1[3.1; 15.9] 11.3 [5.4; 18.9]
Duration of AH, years
Yacrora M, abc. (%) - 38 (100) 29 (34.1[21.3; 26 (49.1[32.2; 58.2])
Incidence of M1, abs. (%) 46.1])
Yacrora mogroporo UM,  — 1(2.6)[2.3;2.9]  3(3.5)[3.1;3.8] -
abe. (%)
Incidence of recurrent MI,
abs. (%)
Bospacr passurus UM, nier — 52.4[42.6;55.3]  44.3 [41; 50] 53.7[49.5;55.71 ~ 3-2
Age at MI occurrence, years 3—4
< 0.01
Yacrora oxupenus, abe. (%) — - 80 (100) 40 (75.5 [71.5; 79.6])
Obesity rate, abs. (%)
UMT, r/m? 26.6 [21.6;27.8] 26.3 [24.4; 28.1] 33.4[30.4; 40.1] 33.7[30; 39.8]
BMI, g/m?
NMMJIK, r/m? 157.8 [96.1; 198.2] 177.1[102.4; 204.6] 125.9 [97.4; 156.3] 240.6 [146.3; 286.3] 4-1
LVMI, g/m? 4-2
4-3
< 0.01

IMIpumeuanue. VUBC — umemundeckass 6ose3np cepana; UM — uHbapkt muokapaa; MH®O — merabosindecku He3I0POBBIN
denorun oxupenus; C/I2 — caxapHsbiii uaber 2-ro tuna; AI' — aprepuanpHas runeprensus; UMT — unznexc maces! Testa; UMMIDK —

HWHAEKC MaCCbl MUOKap/Jaa JIEBOTO XKeJTyI04YKa.

Note. CAD - coronary artery disease; MI — myocardial infarction; MUO — metabolically unhealthy obesity; DM2 — type 2 diabetes
mellitus; AH — arterial hypertension; BMI — body mass index; LVMI — left ventricular mass index.
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MHorococynucroe nopaxkenne KA sHaunmo uyaiie
BBISABJISIIOCH B rpytie 60abHbIX ¢ C/I (rpymma 4) mo
CpPaBHEHMUIO C MMAIlHeHTaMHU APYTUX rpymil (TabJt. 3).

Oco0bIii HHTEpEC IMPEJICTABIISIIA OIEHKA YaCTOThI
[prieMa OCHOBHBIX IPYIII aHTHAHTMHATBHBIX IIPera-
paToB, BIMSAONAX HA IMPOTHO3 NPU CTAOWUIBHOMI
NBC [21], y 06cte/toBaHHBIX OOJIBHBIX Ha MPOTSIKE-
HUHM TPEIIECTBYIOIIEro roma HabomeHus. Bee
MmaIyeHThl HAaXOAUINUCh MO/ aMOyIaTOPHOM HaOJTI0-
JIEHHEeM TEPATEBTOB JINO0 KAPMOJIOTOB U IOJIYJIaIn
Ha3HAYEHHYIO0 UMU Tepanuio (TabJr. 4). UHruOUTOPHI
aHTHOTEeH3WH-TIpeBpalamiero dpepmenrta / 610ka-
TOPBl PENENTOPOB AHTUOTEH3WHA 3HAUMMO pexe
(57.3 %) mosiyganu TAUEHTHl C HEOCTIOXKHEHHOU
NBC (1-s1 rpymma), cTaTUHBI 3HAYUMO 4atrie (92.5 %)
noyyanu nanueHTsl ¢ UBC u C/I 2-ro tuma (4-s
rpymma). B mesiom ke B ab6coIIOTHOM OOJIBIITUHCTBE
CJIyJaeB YacToTa MpUeMa Pa3JIMUHbBIX TPymnn 6asuc-
HBIX aHTHAHTUHAJIbHBIX MpEnapaToB Kojebaaach B
npezaenax 70.7—92.5 %.

YuuThIBas JOCTATOYHYIO YACTOTY IIPHUEMA CTaTH-
HOB U TIpernapaToB C AaHTUTHUIIEPTEH3UBHBIMU CBOM-
CTBaMH Ha IPOTSIKEHUU T0/1a, MPEJCTABIAIA HHTE-
pec olleHKa IoKas3aTesiel JUMNU/HOTO CIIEKTPa, Map-
Kepa CHCTEMHOTO BocmnayieHusi — C-peakTHBHOTO
oenka (CPB), a Takyke yacToTa JOCTHKEHUS Iiejie-
BBIX 3HAUEHUU MOKAa3aTesed JUIUIHOTO CIEKTPa U

DISCUSSION

The predominant phenotypes of stable CAD
patients with intermediate (40-70%) coronary
artery stenoses during randomization turned out to
be patients with: CAD without MI (n = 70); CAD with
MI > 6 months ago (n = 37); CAD with MUO pheno-
type without DM (n = 80), and CAD with type 2 DM
(n = 49). In stable CAD patients with MUO pheno-
type and type 2 DM, the incidence of myocardial
infarction in the past did not differ significantly (34.1
and 49.1%), and the frequency of recurrent MI in
patients with MUO phenotype in the group as a
whole (3.5%) did not significantly differ from values
of patients with a previous MI (2.6%). In addition,
the patients with CAD and MUO phenotype who had
a history of MI, were notable for the earliest age of its
occurrence (44.3 years). Despite the 100% presence
of AH in groups of patients with different pheno-
types, the patients with CAD and type 2 DM had the
highest values of LVMI (240.6 g/m?). Moreover, in
angiographic examination, they were most often
registered with multivessel coronary artery disease
(47.2%), which is consistent with the literature data
[15]; as well as the highest values of LDL-C, TG and
CRP were determined (along with the patients with a
history of MI).

TaGauma 3. Xapakrep nmopakeHusi KOpOHapHOTO pycsia y 06¢ieIo0BaHHbIX MAI[UeHTOB, abc. (%)
Table 3. The nature of coronary artery disease in the examined patients, abs. (%)

HNBC c nepeHeCceHHbIM

HBC Ges M gaBHOCTBHIO HEC c MHTO NBCcCl2 —
IIepEeHEeCEeHHOIo > 6 Mec — rpyrma 2 oe3 C,Z[.— rpymnmna 3 rpymnma 4
IToxa3aTennb M - rpynma 1 CAD with MI C{&D with MUO CAD with DM2 —
Parameter CAD without MI — without DM —
> 6 months ago — group 4
group 1 group 2 group 3 (= 49)
(n = 70) (n — 37) (n = 80)
Omuococymueroe 10 (143 [11.4519.2]) 22 (57.9 [43.5; 62.4]) 35 (41.2 [31; 47]) 10 (18.9 [12.4; 21.3])
IIopa*keHue
Single-vessel
disease
p 1-3 2-1
1—4 2-3
<0.01 2—4
<0.01
Mmuorococynucroe 24 (34.3 [21.4; 41.4]) 9 (27.3 [19.3; 33]) 25(29.4 [25.1;32.4])  25(47.2[33.4; 52.3])
Imopa*keHue
Multivessel disease
p 4-1
4-2
4-3
<0.01

IMpumeuanue. NUBC — umemudeckass 6osesHs cepaia; UM — uHbapkr Muokapzra; MH®O — MeTabosndecKu He3TOPOBBIH

denorun oxxupennsi; CJ[2 — caxapHblii 1uabeT 2-ro TUIA.

Note. CAD — coronary artery disease; MI — myocardial infarction; MUO — metabolically unhealthy obesity; DM2 — type 2 diabetes

mellitus.
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Tab6oua 4. Yactora Ha3HAYEHUsI aHTHAHTHHAJIBHBIX MIPEIapaToB, BIHAIONIUX HA TPOTHO3 IpHU ctabuibHoi UBC,

Ha aMOyJ1aTOpHOM 3Tate, abe. (%)

Table 4. The frequency of prescription of antianginal drugs that affect the prognosis in stable CAD at the outpatient

stage, abs. (%)

UBC c nepene-
UBC 6e3 cenHbpIM M NBC ¢ MH®O Ge3 HBC ¢ CI2 —
IIepEeHEeCEeHHOro JAaBHOCTBIO > 6 C — rpynna 3 na
IToxasarear MM — rpymma 1 Mec — Irpynima 2 CAD with MUO EPAYS wﬁ‘L DM2 —
Parameter CAD without MI - CAD with MI without DM — p
_ group 4
group 1 > 6 months ago group 3 (n = 49)
(n =70) group 2 (n=80) - 49
(n=237)
HATI®/BPA 43 (57.3[41;59.1])  31(81.6[67.4;98.5])  65(76.5[68.4;91.4]) 46 (86.8[71.3;95.3]) 2-1
ACEIs/ARBs 3-1
4-1
<0.05
ACK / ASA 63(84.0[67.3;93]) 32(84.2[71.1;95.4])  67(78.8[69.3; 89.5]) 49 (92.5[81.4; 98.7])
Bera- 53 (70.7[47.3; 83.4]) 28 (73.7165.4;89.3]) 63 (74.1[58.4; 85.3]) 45 (84.8[69.3; 92])
6JI0KaTOPBI
Beta blockers
CraTuubl 54 (72.0[57;89])  27(71.1[59.7;88.6])  63(74.1[65.4;87.3]) 49(92.5[79.1;95.3]) 4-1
Statins 4—2
4-3
<0.05

IIpumeyanue. UBC - umemuueckas 60se3Hb cepna; UM — nndapkr muokapzaa; MH®OO — meTabosmiuecK He3/10pOBbIH peHOTHIT
oxxupenusi; C/I2 — caxapubiii uaber 2-ro tuna; MAII®/BPA — uHruOUTOPHI aHTMOTEH3UH-TIpeBpamanInero ¢gepmeHTa / 6JI0KaTOpPbI

peuentopoB anruoTeH3nHa; ACK — anermicayuuioBast KUCIOTA.

Note. CAD - coronary artery disease; MI — myocardial infarction; MUO — metabolically unhealthy obesity; DM2 — type 2 diabetes
mellitus; ACEIs/ARBs — angiotensin-converting enzyme inhibitors/angiotensin receptor blockers; ASA — acetylsalicylic acid.

oducHoro AJ] y nanueHToB Beex rpymi. Haubosee
BBICOKME 3HaueHus oo1rero xomecreputa (OXC) (5.1
[2.3; 8.1] MMosb/1) ObUTH OOHAPYKEHBI Y OOJIBHBIX
2-i1 Tpynmnbl; HauboJiee BbICOKHE 3HaueHus XC
JITTHII (3.6 [1.3; 7.2] mmonb/n) u TT (2.2 [1.1; 6.1]
MMOJIb/J1) — y OOJBHBIX 4-U TpyHIbl; Hamubosee
BeIcokue 3HaueHusa CPB (4.6 [0; 8.2] u 5.3 [0; 27.3]
MT/J1) — Yy GOJIBHBIX 2-H U 4-H TPYIII COOTBETCTBEHHO.
Yacrora nosbimenus XC JITTHII 6pu1a cormocraBuma
[0 TPyIIaM H coctaBmwia 6osiee 90 %, a IieJieBble
3HAUYEHUs] JaHHOTO ToKasaTens (<1.4 MMOJIb/)
OBUIM JOCTUTHYTHL JIUIIL y 4.3 % OOJBHBIX 1-H
TPYIIIBL U Y 4.1 % OOJIbHBIX 4-1 TPYIIIIBI U HE BCTPE-
YaJIMCh BO 2-# U 3-U rpymmnax obcieioBaHHbIX. Hau-
6oJIpIIIee KOJTUYECTBO OOJIBHBIX C II€JIEBBIMH 3HaUe-
ausavu TT (<1.7 MMoJIb/ /1) — 50.0 % HaOII0/1a710Ch B
3-# rpynmne. KosraecTBo 60JIbHBIX, TOCTUTIIIHX HOP-
moToHuH (AJl 140/90 MM PT. CT.), BHAUNMO MEXKIY
rpyIIaMu He pa3jInydajoch U cocTaBmiio 18.9—-31.3 %
(Tabi. 5).

OBCYXJIEHHNE

[Ipeobamaronumu peHoTHIIaMU OOJIBHBIX CTa-
6mwipHON MBC ¢ morpaHnuHbIME (40—70 %) CTEHO-
3amu KA mpu ocymiecTBIeHUH CITyJalHOH BBIOOPKH
okazanuch 6onpHbIe IBC 6e3 mepenecennoro UM
(n = 70); UBC ¢ mepenecenHsiM MM JaBHOCTHIO

Based on the values of CAVI, the biological age of
patients was determined, which turned out to be
higher than the chronological age in 52.5% of the
examined. The data obtained require further study
and comprehension, since the only parameter sig-
nificantly increased in patients with a predominance
of biological age was the level of triglycerides.

It should be noted that the frequency of taking
the main groups’ antianginal drugs that affect the
prognosis in stable CAD (statins, acetylsalicylic acid,
beta-blockers, renin-angiotensin system blockers)
was quite high in all the examined patients, making
up, with rare exceptions, more than 71%. The highest
compliance was noted in the group of patients with
CAD and type 2 DM in relation to taking statins
(92.5%). However, despite the outpatient treatment
during the year, in all groups there were high values
of lipid and inflammatory parameters (LDL-C, TG,
CRP); only in single patients the target values of
LDL-C were achieved, and a large number of sub-
jects with insufficient blood pressure control were
identified.

CONCLUSION

Patients with stable angina with intermediate
coronary artery stenoses represent a fairly seri-
ous group of people in terms of prognosis. Despite
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Tao6usuna 5. [Tokazatenu sunuaHoro crekrpa, CPb u A/l y 06¢ie1oBaHHBIX OOJIBHBIX
Table 5. Lipid profile, CRP and BP values in the examined patients

HUBC c nepeHne-
UBC Ges mepe- CCHHBIM M NBC ¢c MH®O
HECEHHOTO P AQBHOCTBIO 6e3 C/I — rpynna UWBC ¢ C/12 —
Iloka3areJb UM - rpynma 1 > 6 mec — 3 . rpynna 4
Parameter CAD without rpynmna 2 CAD with MUO CAD with p
MI CAD with MI without DM — DMz2 — group 4
— sroupt > 6 months group 3 (n =49)
(n=70)
ago—group2 (n=80)
(n=37)
OXC, MMOJIB/ 7T 4.7 [2.1; 6.4] 5.1[2.3; 8.1] 4.7 [2.3; 6.2] 5.8 [2.1; 10.3] 1—4 3—4 <0.01
TC, mmol/1
XC JITIHII, mmosb/n1 - 2.9 [1.2; 5.4] 3.3 [1.3; 6.2] 3.2 [1.2; 6.1] 3.6 [1.3; 7.2] 1—4 <0.01
LDL-C, mmol/l
XC JIIIBII, mmoib/n1 1.4 [0.87; 1.65] 1.1[0.82; 1.43] 1.3 [0.9; 1.54] 1.6 [1; 2.2] 2-4<0.01
HDL-C, mmol/l
TT, MMOJIB/ T 1.5 [0.96; 2.1] 1.9 [1.1; 4.3] 1.8 [1; 4.1] 2.2 [1.1; 6.1] 1-4 <0.01
TG, mmol/1
CPB, mr/n 3.2[0; 10.4] 4.6 [0; 8.2] 2.9 [0; 7.4] 5.3 [0; 27.3] 1-4 <0.05,
CRP, mg/1 2—4 <0.01
Cucromuueckoe AJl, 132.2[110;161.3] 134.8[115; 158.4] 131.9 [118.3; 153.4] 137.3[120.3; 165.2]
MM PT. CT.

Systolic BP, mmHg

Juacronuyeckoe A/,
MM PT. CT.
Diastolic BP, mmHg

KostuecTBO 60TBHBIX
¢ XC JITHIT

< 1.4 MMOJIb/JT
Number of patients
with LDL-C

< 1.4 mmol/1
KostmuecTBO GOTBHBIX
¢TT < 1.7 MMOJIB/JT
Number of patients
with TG < 1.7 mmol/]
KostruecTBO GOTBHBIX
cAJl < 140 90 MM

PT. CT.

Number of patients
with BP

<140 90 mm Hg

85.6 [75; 104]

=}

3(4.3[1.1;6.3])

15 (21.4 [15.2; 28.1])

85.6 [73.4; 102.4]

16 (43.2 [24; 53.1])

17 (24.3 [11.2; 29]) 7(18.9[10.1;23.4])

83.7[69.1; 101.1] 83.9 [70; 99.2]

0 2 (4.1[1.1; 7.1])

40 (50.0[35.1; 67.2]) 20(40.8[28.3;56.3]) 1—3 <0.01

25(31.3 [21.3; 42.4]) 11(22.5[15; 34.1])

IIpumeuanue. UBC—umemuueckas 60se3usb cep/ia; UM — uadapkr muokapsia; MHOO — meTabonyecku He37[0pOBbIN (DEHOTHIT
oxxupenwnst; CI12 — caxapusrii iuaber 2-ro tumna; OXC — o6t xosmecrepus; XC — xonecrepus; JITTHIT u JITIBIT — TUHIOMPOTEUIBI HUBKOH
u Beicokoi wioTHocTH; TT' — tpuriunepunsl; CPB — C-peaktuBHbIH 6esok; All — apTeprayibHOe /1aBJIeHUE.

Note. CAD - coronary artery disease; MI — myocardial infarction; MUO — metabolically unhealthy obesity; DM2 — type 2 diabetes
mellitus; TC — total cholesterol; LDL and HDL — low and high density lipoproteins cholesterol; TG — triglycerides; CRP — C-reactive

protein; BP — blood pressure.

> 6 mec (n = 37); 6oabubie UBC ¢ MH®O 6e3 C/,
(n = 80) u 6oabubie UBC ¢ C/I 2-ro tumna (n = 49).
Y manuenToB co crabunpHoii MBC ¢ Hamumuynem
MH®O u C/] 2-ro Tuma 3Ha4uMMO He pas3jinyajiach
YacToTa IepeHEeCeHHOTO B MIPOIILIOM HH(apKTa MUO-
Kapza (34.1 1 49.1 %), a yacrora noropHoro UM y
nanueaToB ¢ MH®O nio rpymiie B iesiom (3.5 %) 3Ha-
YHMO He OTJIMYajach OT IIOKa3aTesis IaIleHTOB,
neperecix M (2.6 %). [Tomumo 3Toro, 60IbHBIE ¢
NBCu MH®O, nepenecmiue panee UM, oTindaauch

the absence of obstructive coronary lesions, the
risk of cardiovascular complications is condi-
tioned by almost 100% presence of AH, high
BMI values, significant frequency of obesity, dys-
lipidemia, and carbohydrate metabolism disor-
ders.
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HanboJIee PAaHHUM BO3PACTOM €TI0 BO3HUKHOBEHHUS
(44.3 roma). HecmoTpst Ha 100%-e Hanuuue Al B
rpynnax OOJIBbHBIX C PA3JIMYHBIMU (HEHOTHUIIAMH, Y
nanuenToB ¢ UBC u C/I 2-ro tumna 0bLIx HanbOJIb-
mue 3HaueHus UMMJIDK (240.6 r/m2). Y HuX xe
pu aHrHoOrpadUvecKOM HCCIIE0BAHUU Haubosiee
YacTO PEruCcTPUPOBAIIOCH MHOTOCOCYIMICTOE IIOpa-
JKeHHe KOPOHAPHBIX apTepuii (47.2 %), 4To coryiacy-
€TCs C JAHHBIMU JINTEPATYPHI [15], a TaKKe ompese-
JISUTHCHh HamOoJiee BHICOKHE 3HAUEHHUS MTOKa3aTesen
XC JITTHIL, TT u CPB (Hapsgy ¢ 60J1bHBIMU, TEpe-
Heciumu TM).

Ucxonsa uz 3nauennit CJICU omnpenesnsiica 6uo-
JIOTHYECKUH BO3pACT MAIMEeHTOB, KOTOPBIM OKa-
3aJICS BBIIIIE TACIIOPTHOTO Y 52.5 % 00CJIeZl0BaHHBIX.
[TosyueHHBbIE JJaHHBIE TPEOYIOT JAJTHHEUIIIETO HU3Y-
YEHUs U OCMBICJIUBAHUS, IOCKOJIbKY €IMHCTBEHHBIM
IOKa3aTeJyieM, 3HAUNMO ITOBBIIIEHHBIM y OOJIBHBIX C
npeobJyiaianueM OHOJIOTUYECKOTO BO3pacra, OKa-
3aJICSI YPOBEHD TPUTJIUIIEPUIOB.

CieryeT OTMETHUTD, UTO YACTOTA IIPHEMA OCHOB-
HBIX TPYIII AaHTHAHTUHAJIBHBIX IIPENIAPATOB, BJIUAIO-
IUX Ha TporHo3 mpu crabwibHoit UBC (craTumbl,
alleTUICATTUIIIIIOBAsT KUCJIOTa, OeTa-aapeHO00I0Ka-
TOPBI, OJIOKATOPHI PEHUH-AaHTHOTEH3UHOBOU CHC-
TeMbI), ObLJIa TOCTATOYHO BBICOKOH y BCEX 00CIem0-
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BaHHBIX, COCTABJIAAS 32 PEAKUM UCKII0UEHHEM Oosiee
71 %. Haubosblas nmpuBep:KeHHOCTh OTMeUYeHa B
rpymie nanueHToB ¢ UBC u C/] 2-ro Tumna B oTHOIIIe-
HHUU IpreMa CTaTHHOB (92.5 %). OmHaKO, HECMOTPS
Ha IPOBOMBIIIeecss aMOyJIaTOPHOE JIeUEHNE B TeUe-
HUE To/la, BO BCEX TPYyMIIaX OKA3aJIMCh BBICOKMMH
3HAYEHUs JINIUJIHBIX U BOCIIAJIUTEIbHBIX IIOKa3aTe-
aer (XC JIIIHII, TT, CPB), auiib y eIUHUYHBIX
MaIeHTOB ObLIM JOCTUTHYTHI IIeJIEBble 3HAUEHUS
XC JITIHII, a Tak:ke BBIABJEHO OOJIBIIIOE KOJIHYE-
CTBO JIUI] C HEJIOCTATOYHBIM KOHTpOsieM A/l.

3AK/IIOYEHUWE

BosibHBIE CTAOWILHON CTEHOKApJIHMEN C Iorpa-
HUYHBIMH CT€HO3aMH KOPOHApPHBIX apTepUil mpes-
CTaBJISIIOT COOOM JIOCTATOUHO CEPbE3HYIO TPYIIITY JIHI]
B TIUIaHe TIporHo3a. HecMmoTps Ha OTCYTCTBUE
00CTPYKTHBHOTO ITOPa*KeHUsI KOPOHAPHBIX COCY/OB,
PUCK KapAHOBACKYJISIPHBIX OCJIOKHEHHH 00yCI0B-
JIeH TpakTuyecku 100%-M HajmuuueMm Al, BBICO-
kuMu 3HaueHusAMH VIMT, 3HaUMTEILHON YacTOTOMH
OKUPEHUs, AUCITUNUIEMAN, HAPYIIEHUH YIJIEBOM-
HOro oOMeHa.

KoH@uaukT mHTEpPECOB. ABTOPHI 3aSBJISIOT 00
OTCYTCTBUU KOH(JINKTA UHTEPECOB.
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