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AHHOTAIIUA

Beengenue. IMoaxoapl K Tepanuu CTabWIbHOU uileMudeckoi 6osie3nu cepana (MBC) mosiroe BpeMsi SBJISIIUCDH
peaMeToM AucKyccuii. OZHO U3 MEPBBIX M OCHOBOIIOJIATAIOIINX UCCIIEIOBAHUE B BOIIPOCAX TEPANIUU OOJIBHBIX CTAOMIIb-
Hoit UBC COURAGE nokasaso mpeuMyInecTBO PalliOHaIbHON MeKaMeHTO3HOH Tepaluy Ha/l YPeCKOKHBIM KOPOHap-
HBIM BMeIIIaTeIbCTBOM, OZJHAKO BBICOKas PACIIPOCTPAHEHHOCTh U MeINKO-coliianbHast 3HauuMocTb VIBC nukTtyeT HE0OX0-
JIUMOCTD JTaJIbHEHIIIeH pa3paboTku nmpobIeMbl B3aUMOOTHOIIIEHUsI KOHCEPBATUBHBIX U MHTEPBEHIIMOHHBIX ITO/IXO/IOB B
JIeYeHUH JIAHHOTO 3a00JIeBaHUsl, YeMY, B YACTHOCTH, ObLIO MOCBSIIEHO HEABHO 3aBEPIIEHHOE KPYITHOMACIITabHOe UC-
cnenoanne ISCHEMIA. Emne ofHa akTyaynbHas [IpoOieMa COBPEMEHHOU KapOJIOTHN — HIIEMU MHOKap/ia IIpyu HeoO-
CTPYKTUBHOM (<50 % Cy;KeHUsI IIPOCBeTa) mopakeHuu KopoHapHsix aprepuii (Ischemia with Non-Obstructive Coronary
Arteries — INOCA), omnpe/iesisioiemMcs IpUMeEPHO y 70 % MaIlUEHTOB IIPU aHTHOTPAaPUIECKOM HCCIIEIOBAHUH KOPOHAP-
HBIX COCY/IOB.

Ilenb. AHATU3 UMEIOIINXCA JAHHBIX 110 BEIEHUIO MAIUEHTOB cO cTabmabHON VBC HA OCHOBE Pe3yJIbTATOB UCCTIe-
nmoBauust ISCHEMIA u 0630p mybaukaiuii mo nmpobsieme INOCA.

PesynbTaTsel. BuccnenoBanuu ISCHEMIA yacToTa HEpBHYHON KOHETHON TOUKH (CEPIETHO-COCYUCTASI CMEDTH,
nHapkT Muokapzaa (M), ocraHoBka cepana ¢ 3GhQPEeKTUBHON peaHUMAaI[UeH, TOCIIUTAIN3AIUS B CBSI3U ¢ XPOHUYECKOH
cepZieYHOl HeZIOCTAaTOYHOCTBIO) COCTaBWIIA 13.3 % B I'PyIIIle pyTUHHON MHBA3UBHOU CTPATETUH U 15.5 % B IPYIIIIe KOHCED-
BaTUBHOH cTpareruu (p = 0.34). YacToTa OCHOBHBIX BTOPUYHBIX KOHEUHBIX TOUEK TAK)Ke 3HAUYNMO MEX/y TPYNIIaMU He
paziauuanack. KauecTBo KU3HU B TPYIITEe MHBA3UBHOTO JIEUE€HUsI OBLIIO BBIIIIE TOJIBKO Y TAIMEHTOB C HAJIMYKUEM B HAUAJTb-
HOM IIepHO/ie TIPUCTYIIOB cTeHoKapauu. CybaHaIN3 MCCIeJOBAHMS ITOKa3aJl, YTO MOTPAHUIHBIA CTEHO3 JIEBOH KOpPOHAp-
HOH apTepuu (JIKA) acconumpoBaH ¢ HETaTUBHBIM IIPOTHO30M, & HHBA3UBHAS CTPATETHs 00JIer1aeT CHMITOMBI CTEHOKAP-
Juu. Y »KeHIIVH, yuyacTBoBaBIINX B uccyienoBanuu ISCHEMIA, yaiiie oTMevannch IPUCTYIIBI CTEHOKAPAUHU, HECMOTPS Ha
MeHee OOIIIPHOeE NopaskeHre KOPOHApHBIX apTepuil (KA) 1 MeHee TsKeble IPOSIBJIEHUS UIIIEMUH, YeM y My>k4uH. Cpe-
JIU TTAIMEHTOB co cTabuipbHON UBC ¢ yMepeHHO! WK TAXKeIOH UIIeMUEH U TAMKEI0H XPOHUYIECKOH 60JIe3HbIO IOYEK He
OBLIIO0 HAIEHO JIOKA3aTeJIbCTB IPEUMYIIIeCTBA IEPBOHAYAIbHON NHBA3UBHOW CTPATETHU B CHIYKEHUHU PUCKA CMEPTH WIH
HedaraspHOTO MH(DpAPKTa MUOKApZa 110 CPABHEHHIO ¢ KOHCEPBATUBHOU cTparerveil. YTo KacaeTcs UIIEMUU IPU HEOO-
crpykruBHOM nopaskeHnu KA (INOCA), To mociieziHee THarHOCTHPYETCS IT0 MEHBIIIEH Mepe y OHOTO U3 IIATH IAIeHTOB,
MIPOIIEIINX KOPOHaporpaduo. ATo TpeOyeT MOUCKA HOBBIX IMATHOCTHYECKUX METOAUK, BepuduKauu GpakTopoB PUCKa,
IIPUYUH U ONITHMAJIBHBIX IT0/IX0/I0B K JIEUEHUIO.

3aknouenue. Pesynprarel uccaenoBanus ISCHEMIA npoieMOHCTPUPOBAIN HEOOXOAUMOCTE GoJiee TIaTesb-
HOTO 0TOOpAa ManKueHToB co cTabribHOM MBC 111 ”HBa3UBHOTO JIEYEHUS C YIETOM TSIKECTH CTEHOKAPANH U BO3MOXKHOCTH
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COBPEMEHHOM aHTUAHTUHAJIBHOU Tepanuu. BefeHre 60IBHBIX ¢ UIIEMUeH MUOKap/ia Ha GoHe HeOOCTPYKTUBHOTO TIOpa-
skeHuss KA ciesyer ocyrectsisTh Ha ocHOBe COTJIacUTEILHOTO JOKyMeHTa 9KcnepToB 1o npobsieme INOCA (2020), B
KOTOPOM PacCMaTPUBAIOTCSI BOITPOCHI BOSHUKHOBEHUS CTEHOKAPIUHU, TUATHOCTUKY U JIEUEHUs JAHHOTO COCTOSTHUS.

Kaouessle caoea: niieMuyeckas 60y1e3Hb CepAlla, HeOOCTPYKTUBHOE IIOPasKeHE KOPOHAPHBIX apTEPHH, UCCIIEI0BA-
Hue ISCHEMIA.

ABSTRACT

Introduction. Approaches to the stable coronary heart disease (CHD) treatment have been the subject to debate
a long time. One of the first and fundamental studies in the treatment of stable coronary heart disease patients is the
COURAGE trial, which showed the advantage of rational drug therapy in comparison with percutaneous intervention in
such patients. However, the CHD high prevalence with medical and social significance necessitate the future consideration
of the relationship between medical, that is conservative, and invasive approaches in treatment of this disease. It was par-
ticularly the focus of the recently completed multicentre ISCHEMIA trial. Another urgent problem of modern cardiology is
myocardial ischemia in non-obstructive (<50% luminal occlusion) coronary arteries (INOCA) identified in approximately
70% of patients who underwent coronary angiography.

Aim of the research. Analysis of the available data on the management of stable CHD patients based on the
ISCHEMIA trial data and review of publications on the INOCA problem.

Results. In the ISCHEMIA trial, the occurrence rate of the primary outcome (cardiovascular death, myocardial
infarction (MI), resuscitated cardiac arrest, hospitalization for chronic heart failure) was 13.3% in the routine invasive
strategy group and 15.5% in the conservative strategy group (p = 0.34). The occurrence rate of the main secondary out-
comes also did not differ between the groups significantly. Quality of life in the invasive group was higher only in patients
who had angina at baseline. The study subanalysis demonstrated that borderline left coronary artery stenosis is associated
with a poor prognosis, and an invasive strategy relieves the angina symptoms. Women who participated in the ISCHEMIA
trial had a higher incidence of angina attacks, despite less extensive coronary arteries (CA) lesions and less severe ischemia
manifestations than men. Among patients with stable CHD accompanied with moderate to severe ischemia and severe
chronic kidney disease patients, no evidence for the benefit of the initial invasive strategy in reducing the risk of death or
nonfatal myocardial infarction compared to the conservative strategy was found. As for ischemia in non-obstructive coro-
nary arteries (INOCA), it is diagnosed in at least one in five patients who have undergone coronary angiography. This re-
quires the search for new diagnostic methods, verification of risk factors, causes, and optimal treatment approaches.

Conclusion. The ISCHEMIA trial data demonstrated the necessity for a more careful selection of patients with
stable CHD for invasive treatment, taking into account the angina pectoris severity and modern antianginal therapy pos-
sibilities. Management of patients with myocardial ischemia accompanied by non-obstructive CA lesions should be carried
out on the basis of the EAPCI Expert Consensus Document on Ischaemia with INOCA (2020) which discusses the genesis
of angina, as well as the diagnosis and treatment of this condition.

Keywords: coronary heart disease, non-obstructive coronary arteries, ISCHEMIA trial.

BBEJAEHUNE

Nmemuueckas 6ose3ub cepana (MBC), Hecmo-
TPsI HAa aKTUBHOE PA3BUTHE KaK MEIMKAMEHTO3HBIX,
TaK U XUPYPTUUECKUX METO/IOB JIEUEHHUs, OCTAETCS
OCHOBHOU NPUYHHON WHBAIUAU3ANUN U CMEPTHO-
CTH JIUIL TPYAOCIIOCOOHOTO Bo3pacta [1, 2]. Borpoc o
MIPOTHOCTUYECKON 3HAUMMOCTU PEBACKYJISIPU3ALINH
MHOKap/a y manueHToB co crabunbHoi UBC nsyua-
€TCs IOCTATOYHO JIJABHO, U B OOJIBIIIITHCTBE HCCIIE/0-
BaHUU MTOKA3aHO, YTO IJIAHOBAS PEBACKYJISIPU3AIUS
He CHIKaeT pHCK uHbapkra muokapza (MM) u
cMepTu. B TO jKe BpeMs yCTaHOBJIEHO, UTO PEBACKY-
Jsipusanus Muokapaa 6osee 3¢G@GEeKTHBHO CHUKAET
TSDKECTh CTEHOKAP[AWH, yMEHBIIAeT IOTPeOHOCTD
B aHTUAHTUHAJIBHBIX CPE/ICTBAX, YJIyUIIAEeT IIEPEHO-
CUMOCTh (DUBUYECKUX HATPY30K U IOBBIIIAET Kaye-
CTBO KH3HU B CDAaBHEHHUU C TOJIBKO MEINKaMEHTO3-

INTRODUCTION

Coronary heart disease (CHD), despite the ac-
tive development of both medical and surgical
methods of treatment, remains the main cause of
disability and mortality in people of working age [1,
2]. The prognostic significance of myocardial revas-
cularization in patients with stable CHD has been
studied for a long time, and most studies have
shown that elective revascularization does not re-
duce the risk of myocardial infarction (MI) and
death. At the same time, it was found that myocar-
dial revascularization more effectively reduces the
severity of angina, decreases the need for antiangi-
nal agents, improves the tolerance of physical exer-
tion and improves quality of life in comparison with
only drug treatment, both over the short- and long-
term horizon [3]. Another urgent problem of mo-
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HBIM JIEYeHHEM, KaK B KPATKOCPOYHOM, TaK U B JIOJI-
rocpounolt nepcrekruse [3]. Eme ofHoi akTyaib-
HOH mpo6JyieMOl COBPEMEHHOU KapIUOJIOTHU SIBJISI-
eTcs HIIeMHs MUOKap/a INpU HEeOOCTPYKTUBHOM
(<50 % cyskeHUsI IIPOCBETa) MOPAKEHUU KOPOHAP-
vbix aprepuii (Ischemia with Non-Obstructive
Coronary Arteries — INOCA), ompezaensioniemMcs
MPUMEPHO Yy 70 % MalMEeHTOB MpU aHTHorpaduue-
CKOM HCCJIeIOBAHUM KOpPOHApHBIX cocynoB. INOCA
MOJKeT OBITh Pe3yJIbTaTOM Ba30CIa3Ma, MUKPOIIIP-
KYJISITOPHBIX HAPYIIIEHWH, THIIEPTOHIH, a0PTaTbHO-
IO CT€HO033a, AaHEMUU, KAPUOMUOIIATHH, MUOKAP/IU-
T4, CEP/IEYHOM HEJOCTATOYHOCTH, AYTOUMMYHHBIX
0oJIe3HEeH, aHOMaJIMM KOPOHAPHBIX COCYIOB U T.J.

[4, 5].

IIEJIb UCCJIEJIOBAHUA

AHa/IN3 UMEIOIINXCA JIAHHBIX 110 BEIEHUIO Ma-
HEHTOB co crabmwipbHON MBC Ha OCHOBE pesyJibTa-
ToB uccinenoBanus ISCHEMIA u 0630p myGsimkamuia
o mpobsteme INOCA.

PE3YJIBTATBI 1 OBCY2KJIEHUNE

OMHUM W3 MEPBBIX U OCHOBOIIOJIATAIOIIUX HC-
CJIeIOBAaHUH B BOIMPOCAX MOAXO0JAa K Tepanuu 060JIb-
HbIX crabmnbHOM WMBC dABiIsgercd uccaemoBaHue
COURAGE, npoBezieHHOE B 50 KJIUHUYECKUX I[€H-
Tpax CIIIA u Kanazpl B 1999—2004 IT. ¢ BKJIIOUEHU-
eM 2287 0OJIbHBIX. B TaHHOM HCCI€IOBAHUU COIIO-
CTaBJISJIUCh MHBa3WBHAsI (UPECKOKHOE KOPOHAPHOE
BMeIraTesibcTBO — YKB) TakThka BeieHUs HalueH-
TOB (1 = 1149) ¥ arpeccUuBHAsA MeUKAMEHTO3HAs Te-
panus (n = 1138). Ilo pe3ysbTaTam HccIeIOBAaHUSI
MIPOZIEMOHCTPHUPOBAHO BeJylllee 3HAUEHUE MeTrKa-
MEHTO3HOH BTOPUYHOU MPO]UIAKTUKU, YTO COIJIA-
CyeTcsi C COBpeMeHHBIMU pekoMeHpanussmu. He 06-
HapPY’KEHO JIOCTOBEPHBIX PA3JIMYNH YACTOTHI OCTIOXK-
HeHUU Mexay rpynnamu YKB u ontumanpHON Me-
JINKaMEHTO3HOU Tepamuu. KyMmynsaTHBHas dacToTa
TIEPBUYHBIX COOBITHH 32 4.6 rojia cocTaBuia 19.0 % B
rpynne YKB u 18.5 % B MeguKaMeHTO3HOU TPYIIIe
(p = 0.62). Takum ob6pazom, OGBLIO TTOKA3aHO, YTO
YKB B A0mMOJIHEHHUE K MEAUKAMEHTO3HOU Teparuu
KaK HadaJbHasA CTpaTerusi y OOJIbHBIX CTaOHMIBHOM
NBC ©He yMmeHbliaer puck cmeptu, WM wunu
CEPAEYHO-COCYTUCTBIX COOBITUH [6, 7]. Kpome ToTO,
OIEHUBAJINCH IIIECTh 3apaHee ONpe/leJIeHHBIX (aK-
TOPOB PHCKA: CHCTOJIMUECKOE apTEPUAJIBHOE JTaBJie-
HHE, XOJIECTEPUH JIMIIOIPOTENHOB HU3KOU IJIOTHO-
CTU, KypeHWe, (pusmuecKkass aKTUBHOCTB, JAUeTa U
WHEKC Macchl Tesa. OKazajoch, YTO YeM OOJIbIle
(akTOpOB pHICKA KOHTPOJIMPYETCS, TEM BBIIIIE BEPO-
SITHOCTh BBIKMBAHUS TAIIUEHTOB, U ITOTOMY 0OJIb-
HBIM cTabuipHON BC HE0OX0MMO KCII0JIh30BaHIE

dern cardiology is myocardial ischemia with non-
obstructive (<50% occlusion) lesion of the coronary
arteries (Ischemia with Non-Obstructive Coronary
Arteries — INOCA) which is found in about 70% of
patients who underwent the coronary angiography.
INOCA can be the result of vasospasm, microcircu-
latory disorders, hypertension, aortic stenosis, ane-
mia, cardiomyopathy, myocarditis, heart failure,
autoimmune diseases, coronary vascular abnormal-
ities, etc. [4, 5].

AIM OF THE RESEARCH

Analysis of available data on the management of
patients with stable CHD based on the ISCHEMIA
trial data and review of publications on the INOCA
problem.

RESULTS AND DISCUSSION

One of the first and fundamental studies of the
approach to the treatment of patients with stable
CHD is the COURAGE trial conducted in 1999—
2004 in 50 clinical centers in the United States and
Canada with 2287 patients included. In this study,
the invasive (percutaneous coronary interven-
tion — PCI) strategy (n = 1149) and aggressive drug
therapy (n = 1138) were compared. According to
the trial results, the crucial importance of drug sec-
ondary prevention was demonstrated, which is
consistent with current guidelines. There were no
significant differences in the frequency of compli-
cations between the PCI and drug therapy groups.
The cumulative primary events rate for 4.6 years
was 19.0% in the PCI group and 18.5% in the medi-
cal therapy group (p = 0.62). Thus, it has been
shown that the PCI in addition to drug therapy as
an initial strategy in patients with stable CHD does
not reduce the risk of death, MI, or cardiovascular
events [6, 7]. In addition, six pre-determined risk
factors were evaluated: systolic blood pressure,
low-density lipoprotein cholesterol, current smok-
ing, physical activity, diet, and the body mass in-
dex. It turned out that the more risk factors are
controlled, the higher the probability of survival,
and therefore, patients with stable CAD need more
effective strategies to achieve comprehensive con-
trol of risk factors [6, 7].

The largest multicentre randomized clinical
ISCHEMIA trial (conducted in 37 countries, and its
results were reported in 2019 at the scientific ses-
sion of the American Heart Association) included
patients with verified severe or moderate ischemia
(5179 of 8518 participants; average age 64 years;
23% women). In modern clinical practice, almost
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bosiee 3OGHEKTUBHBIX CTPATETUH JJIA JTOCTUMKEHUS
BCECTOPOHHETO KOHTPOJIA (PaKTOPOB pHrcKa [6, 7].

B xpymnHelilllee MHOTOIIEHTPOBOE PAaHAOMU3H-
poBaHHOe KiImHIYeckoe uccienoBanne ISCHEMIA,
IIPOBOIUBIIIEECS B 37 CTpaHaX, pe3yJIbTaThl KOTOPO-
ro GBUIM JOJIOXKEHBI B 2019 T. HA HAYUYHOU CECCHH
AMEpUKaHCKON acCOIMAIUU CepAIa, BKIIOYAJIICH
MaIMeHThl ¢ JOKA3aHHOU MIIEMUEH TSKeJI0H WU
yMepeHHOH creneHu (5179 u3 8518 YyJYaCTHUKOB;
CpeHUE BO3pacT 64 roza; 23 % KeHInuH). B pamkax
COBPEMEHHOU KJIIMHUYECKOU MPAKTHUKH MOYTH 75 %
TaKUX MAI[UEHTOB IPOBOIUTCS PEBACKYJISIPU3ALIHI
Mmuokapzaa. He Briouanucey B ucciezoBaHue 060JIb-
HBIE CO CTEHO30M CTBOJIA JIEBOM KOPOHAPHOU apTe-
puu (JIKA) > 50 %, dpaknueii Bbiopoca < 35 %, Xpo-
HUYECKOU cepieyHoll HemocTaTouHocThio (XCH)
III-1V ¢pysKITMOHATIBHOTO KJ1acca, UHPAPKTOM MUO-
Kap/ia, YpeCKOKHBIM BMEIIATETCTBOM MJIHM a0PTO-
KOPOHAPHBIM IIYHTUPOBAHUEM B T€UEHUE IIPeJIIIe-
CTBYIOIIIETO T0/Ia, CKOPOCTBHIO KIIYOOUKOBOH (DHIIb-
Tpanuu < 30 MJI/MUH, TSDKEJOH CTEeHOKapIuei.
V¥ 34 % manueHTOB KJIMHUKY CTEHOKAPAUH He ObLIO,
V 44 % TPUCTYIIBI BOSHUKAJIM HECKOJIBKO pPa3 B Me-
cA, y 22 % — exeTHEeBHO JU00 exxeHeenbHO. I1a-
[IHMEHTHl ObLTN PAH/IOMU3UPOBAHEI B JIBE TPYIIIBI —
PYTHHHOUW WHBA3WBHOU CTPATETMH B COYETAHHUU C
ONITUMAJIbHOU MeJInKaMeHTO3HOoH Tepamnuei (OMT)
(n = 2588) u Topk0 OMT (n = 2591). B rpy1ne KoH-
CEPBATHUBHOU Tepaliiu KOPOHapHas aHruorpadus
MIPOBOAMJIACH TOJIBKO B ciydae Hea(h(hEKTUBHOCTH
MeJIUKaMeHTO3HOU Tepamnuu. [lepros HabOAEHNA
cocraBuJ 3.3 roza (puc. 1).

Yacrora  TEPBUYHOM  KOHEUYHOH  TOYKHU
(cepmeuno-cocymucrasi cmeptb, WM, ocTaHOBKa
cepana ¢ 3pHeKTUBHON peaHuMAaIen, TOCITUTAIN-
3anus B cBsa3u ¢ XCH) cocraBuwia 13.3 % B rpymme
WHBA3WBHOU CTPATETUH U 15.5 % — B TPYIIIIEe KOHCEP-
BaTuBHOU Tepanuu (p = 0.34) [8]. MHBazuBHasA
CTpaTerusi yBeJIUYMBaJa PUCK TEPUIPOLETYPHBIX
OCJIOKHEHUH, TIPU STOM CHIDKAs IPUMEPHO HA 2 %
PHUCK HeOJArONpPUATHBIX COOBITHH B JTaJbHEHIIIEM
(mmocste mepBbIX 6 Mec HaboIeHns). YacToTa OCHOB-
HBIX BTOPUYHBIX KOHEUHBIX TOUYEK (CcepaedHo-
cocyzucrasa cMepTHOCTh + VIM, cMepThb OT BCeX Npu-
YUH, Iepunpoueaypaibubiii UM, cionTanubiin TM)
TaKKe JIOCTOBEPHO MEXKAY IpyNIaMu He pasjihya-
stack. KauecTBO *KU3HU B TPYIIIIE MHBA3UBHOTO Jieue-
HUSA OBLIO BBIIIE TOJBKO y MAIIMEHTOB C UCXOTHBIM
HJINYHEM CHUMIITOMOB cTeHOKapauu. bruio caena-
HO 3aKJII0UeHre 0 HeoOXOAUMOCTH OoJiee TIaTeaIb-
HOro oTbopa manueHToB co crabuiabHOol MBC s
WHBA3WUBHOTI'O JIEYEHUs], IPUHUMAsA BO BHUMAaHUE TsI-
JKECTh CTEHOKapJIMM M BO3MOXKHOCTU AHTHAHTH-
HaJIBHOI Tepamnuu [9, 10].

75% of such patients undergo myocardial revascu-
larization. Patients with left main coronary artery
stenosis > 50%, left venticular ejection frac-
tion < 35%, NYHA class III-IV heart failure, myo-
cardial infarction, percutaneous intervention or
coronary artery bypass graft surgery within the pre-
vious 12 months, glomerular filtration rate < 30 ml/
min, severe angina pectoris were not included in the
study. In 34% of patients did not have angina symp-
toms, 44% had attacks several times a month, 22%
had daily or weekly attacks. The patients were ran-
domized into two groups — an invasive strategy
combined with optimal medical therapy (OMT)
(n =2588), and only OMT (n = 2591). In the conser-
vative therapy group, coronary computed tomogra-
phy angiography was performed only if the drug
therapy was ineffective. The follow-up period was
3.3 years (Fig. 1).

The occurrence rate of the primary outcome
(cardiovascular death, MI, resuscitated cardiac ar-
rest, hospitalization for chronic heart failure) was
13.3% in the invasive strategy group and 15.5% in
the conservative (medical) strategy one (p = 0.34)
[8]. The invasive strategy increased the risk of
periprocedural complications, while reducing the
risk of the adverse cardiac events in the future by
about 2% (after the first 6 months of follow-up).
The occurrence rate of the main secondary out-
comes (cardiovascular mortality + MI, death from
all causes, periprocedural MI, spontaneous MI)
also did not differ significantly between the groups.
Quality of life in the invasive group was higher
only in patients who had angina symptoms at
baseline. It was concluded that more careful selec-
tion of patients with stable CHD for invasive treat-
ment is necessary, taking into account the severity
of angina and the possibilities of antianginal ther-
apy [9, 10].

The subanalysis of the ISCHEMIA trial showed
that borderline left coronary artery (LCA) stenosis
is associated with a poor prognosis, although an in-
vasive strategy alleviates angina symptoms. A com-
parative analysis of the results in 962 patients with
LCA stenosis 25-49% and in 2737 patients with
LCA stenosis < 25% was carried out. Patients with
stenosis 25—49% had a more severe ischemia and
more often three-vessel disease. They, in compari-
son with patients with LCA stenosis < 25%, had a
higher risk of adverse outcomes over the next four
years. Evaluation of the treatment results did not
reveal differences depending on the use of an inva-
sive or conservative strategy for primary and major
secondary outcomes, however, the invasive strategy

Journal homepage: http://jsms.ngmu.ru

117



Axonmos /[.A., Ocmanuna FO.O. / Journal of Siberian Medical Sciences 2 (2021) 114—126

8518 BKJIIOUEHHBIX TAIIUEHTOB
8518 patients included

\

5179 panzoMu3upoBaHsbl / were randomized

3783 (73.0 %) npouwiu KKTA / underwent CCTA

1396 (27.0 %) He mponwu KKTA / did not undergo CCTA
575 umesiu Hu3Kyto CK® / had low GFR

700 6bL1a usBecTHa anaromust KA / had known CA anatomy
121 umesnu pyryio npuduny / had another cause

Y

3339 6bUTH ucKIOYeHb! / were excluded

1350 He UMeJI YMEePEHHOU TN TSKeJIOH UIeMUN
110 laHHBIM cTpecc-TecToB / did not have
moderate or severe ischemia according
to the stress tests

1218 He umesnu obcrpykrusHoi UBC / did not have
obstructive CHD

434 umenu opakenue JIKA / had LCA lesion

Y

2588 — uHBa3UBHAaA cTpaTETUs

2588 — invasive strategy

Y

Y

2501 — KOHCEPBATUBHAS CTPATETHS

2591 — conservative strategy

Y

Cpenuee Bpems Habimonenus 3.2 roga (MP 2.1—4.3)

Mean follow-up time 3.2 years (IQR 2.1—4.3)

99.4 % mociezyolee HabIIOAEHHE 32 TPOTHO30M

66110 3aBepiieno / follow-up to the prognosis was completed

28 (1.1 %) BBIOBLTO / dropped out

36 (1.4 %) He yuyacTBOBa/IM B HIOCIIE/yIoIIeM Habmonenuu / did
not participate in the follow-up

2475 (95.6 %) nponwiu KAT / underwent CTA

2054 (79.4 %) npouwiu peBackyssipusanuio / underwent

revascularization

Cpenuee Bpems Habionenus 3.2 roga (MP 2.2—4.3)

Mean follow-up time 3.2 years (IQR 2.2—4.3)

99.7 % nocseayolee HabIIOEHNE 3a TPOrHO30M OBLIO

3asepiueno / follow-up to the prognosis was completed

22 (0.8 %) BoIOBLTO / dropped out

26 (1.0 %) He yyacTBOBaJIH B ocseayoiiem Habaonenun / did
not participate in the follow-up

667 (25.7 %) npouutu KAT / underwent CTA

544 (21.0 %) npouwu peBackyssipusanuio / underwent

revascularization

Puc. 1. Tuzaiin uccnenoBanust ISCHEMIA (KKTA — xoMmbioTepHast KOpOHapHas ToMorpaduueckas aHruorpadus;
CK® — ckopoctb ki1yboukoBoli dusbrpaiun; JIKA — jieBast kopoHapHas apTepusi; KA — KOpoHapHas apTepus;
KAT — xommnbloTepHas aHruorpadus; MP — MeKKBapTUJIBHBIN pa3Max)

Fig. 1. ISCHEMIA trial design (CCTA — coronary computed tomography angiography; GFR — glomerular filtration rate;
LCA — left coronary artery; CA — coronary artery; CTA — computed tomography angiography;

IQR — interquartile range)

Cybaunanus uccienopauuss ISCHEMIA mokaszai,
YTO MMOTPaHUYHBIN cTeH03 JIKA accomuupyeres ¢ He-
raTUBHBIM IIPOTHO30M, XOTSI MHBa3UBHAA CTPaTErus
obJyieryaer CHUMITOMBI CTeHOKapauu. IIpoBemeH
CpaBHUTEJIBHBIN aHAIN3 PE3yJIBTATOB Y 962 MmarueH-
TOB co creHo30M JIKA 25-49 % u 'y 2737 nanueHToB
co creHo3oMm JIKA < 25 %. BojsbHBIE CO CTEHO30M
25-49 % umMesnu 60siee BBICOKYIO CTEIIEHD UIIEMUY U
qaie 3-CoCyJHCTOe MopaXkeHue. Y HUX JKe, B CpaB-
HEHWU C HamueHTaMu co creHo3om JIKA < 25 %, 6b11
0oJiee BHICOKUH PUCK HEDOJIATONMPUATHBIX UCXO/IOB B
TeUeHne IOC/IeNYIONIUX JeThipex JieT. OleHKa pe-
3yJIbTATOB JIEUeHUsI He BbIABWJIA PA3JINIUHA B 3aBU-
CHMOCTH OT HCII0JIb30BaHUA NHBA3UBHOM JINOO KOH-
CEPBATHUBHOU CTPATETUH JJI NIEPBUYHBIX U OCHOB-
HBIX BTOPUYHBIX WCXO/IOB, OJ[HAKO WHBa3UBHAs
cTpaTerus ObLyla CBSI3aHA CO CHHIKEHHEM HeIpoIle-

was associated with a decrease in non-procedural
MI, the more significant improvement in the quali-
ty of life, but, at the same time, with an increase in
the incidence rate of MI in cases of prior interven-
tion [11].

The ISCHEMIA study also determined the rate
of achievement of the targets for low-density lipo-
protein cholesterol (LDL-C) (<70 mg/dl) and systol-
ic blood pressure (SBP) (<140 mm Hg). The target
level of LDL-C was reached by 35%, and the target
level of SBP — by 65% of participants. A year later,
the number of participants with the target LDL-C in-
creased to 52%, and with the target SBP — to 75%.
The adjusted odds of achieving the target LDL-C lev-
el after one year were higher in the older age group
(odds ratio (OR) 1.11; 95% confidence interval (CI)
1.03—1.20 for 10 years of life), with lower baseline
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nypasibHOTO 1M, 60J1e€ 3HAUUTETHBHBIM ITOBBIIIIEHN -
€M Ka4yeCcTBa KU3HHU, HO B TO K€ BPEMsI C yBEJTUUEHH-
em yactoTsl UM Ha doHe BMelaTenbersa [11].

Taxoxe B uccinenoanuu ISCHEMIA 6b11a onpe-
JleJIeHa YacToTa JOCTHUIKEHUS [IeJIEBBIX MOKa3aTeiel
XOJIECTEPUHA JIUTIOMPOTENHOB HU3KOH IIOTHOCTH
(XC-JIITHII) (<70 MTr/mI) v CHCTOJIMYECKOTO apTe-
puanbHoro nasienus (CAJT) (<140 mwm pr. ct.). Le-
aeBoro ypoBHsa XC-JITTHII gocturnu 35 %, a ueme-
Boro ypoBHsA CAJ — 65 % yuactHuKOB. Yepes rof
KOJIMYECTBO YYACTHUKOB C II€JIEBBIMH ITOKA3aTeJIs-
mu XC-JITTHII yBenmumiiocs 10 52 %, a ¢ 1eJIEBbIM
CAZl — o 75 %. CKOppEKTUPOBAHHBIE IAHCHI JI0-
cTkeHus nesneBoro ypoHst XC-JITTHII wepes rop
OBLIH BBIIIE B OoJjiee cTapiliell BO3PACTHOU TPYIITe
(ornomenue mancos (OII) 1.11; 95% moBepUTETH-
HbIA uHTEepBaJ (1) 1.03—1.20 714 10 JIET KU3HU),
npu Gosiee HU3KOM wucxomHoM ypoBHe XC-JIITHII
(OII 1.19; 95% 1IN 1.17—1.22 Ipu YPOBHE 10 MT/ /1)
U IIPU BBICOKOMHTEHCHUBHOM HCIIOJIb30BAHUH CTATH-
HoB (OIII 1.30; 95% JIU 1.12—1.51). Y KeHIIUH OKa-
3aJI0Ch MEHBIIIE IAHCOB, YEM Y MYKUHH, /IOCTHYb
nesieBoro ypoHsa XC-JIITHIT (OLI 0.68; 95% 11
0.58-0.80) B Teuenue roya. CKOpPEKTHUPOBAHHBIE
IIAHCHI JOCTHKeHUs 11esieBoro ypoHst CAJl uepes
roJ1 ObUTH BbIIIE ITpH 60J1ee HU3KOM HcXOiHOM CAJT
(OII 1.27; 95% AU 1.22—1.33) U y IPOKUBAIOIINX B
crpanax CesepHout Amepuku (OII 1.35; 95% /11
1.04—1.76).

B xone Bropuunoro anaiuza ISCHEMIA onienu-
BaJIUCh HCXOJTHBIE XaPAKTEPHUCTUKU IAIMEHTOB CO
crabunpHOM UBC (77 % — my»xunHbl). CTeHOKapaus
OIleHMBaJIach C MOMOINBI0 CHATICKOTO OMPOCHUKA
6oJtr. Y KEHIIMH Yallle PETUCTPUPOBAJICS CTEHO3 CO-
cyZIoB < 50 % (353 u3 1022 (34.4 %) npoTus 378 us
3353 (11.3 %) y myskunn). [Ipr 5TOM KEHIITUHBI OT-
JiMgaauch 0oJiee BBHICOKMM KJIACCOM CTE€HOKapAHH,
YyeM My>KYUHBI (MennaHa (MeKXKBApTUJIHBHBIN pas-
Max) 1mo CHITJIICKOMY OMPOCHUKY 6osir 80 (70—100)
MPOTUB 90 (70—100)), HO V HUX ObLJIa MEHee TshKe-
J1as MIIEMUS TIPU BU3YUTU3UPYIOIIUX CTPECC-TECTAX
(383 manuenTa u3s 919 (41.7 %) NpoTUB 1361 U3 2972
(45.9 %) ¢ Tsxenon uileMuel; 386 IaeHTOB U3
919 (42.0 %) npoTuB 1215 U3 2972 (40.9 %) ¢ yme-
pEeHHOU uIilleMuel; 150 marueHToB us3 919 (16.4 %)
MIPOTUB 394 13 2972 (13.3 %) C JIETKOU UIIIEMHEN HITH
6e3 Hee). Kpome Toro, y skeHITUH OBLUIO MeHee 00-
MIUPHOE TOpa’keHue cocynoB. Tak, Tpexcocyaucroe
IopakeHue UMeJsIo MecTo y 36 % »KeHIIUH Uy 47 %
MY>KYUH; JIByXCOCY/ICTOE MOPa’KeHue —y 32 1 31 %
COOTBETCTBEHHO; OHOCOCYAUCTOE TMOpa’kKeHHe — y
31 % KeHIUH U 22 % MyX4uH. JKeHcKkuil 1ot 6611
HE3aBHCHUMO CB3aH C OOJIBINIEN YaCTOTOU IPUCTYIIOB
crenokapauu (OI 1.41; 95% TN 1.13—1.76).

LDL-C levels (OR 1.19; 95% CI 1.17-1.22 at
10 mg/dl), and with high-intensity statin use
(OR 1.30; 95% CI 1.12—1.51). Women were less likely
than men to reach the target LDL-C level (OR 0.68;
95% CI 0.58—0.80) within a year. The adjusted odds
of achieving the target level of SBP after one year
were higher for the lower baseline SBP (OR 1.27;
95% CI 1.22-1.33) and for those living in North
America (OR 1.35; 95% CI 1.04-1.76).

The secondary ISCHEMIA analysis evaluated
the baseline characteristics of patients with stable
CHD (of them 77% men). Angina was assessed using
the Seattle Pain Questionnaire. Women were more
likely to have vascular stenosis < 50% (353 out of
1022 (34.4%) versus 378 out 0of 3353 (11.3%) in men).
At the same time, women had a higher class of angi-
nathan men (median (interquartile range) according
to the Seattle Pain Questionnaire 80 (70—100) vs. 90
(70—100)), but they had less severe ischemia in im-
aging stress tests (383 patients out of 919 (41.7%) vs.
1361 out of 2972 (45.9%) with severe ischemia; 386
patients out of 919 (42.0%) vs. 1215 out of 2972
(40.9%) with moderate ischemia; 150 patients out of
919 (16.4%) vs. 394 out of 2972 (13.3%) with or with-
out mild ischemia). In addition, women had less ex-
tensive vascular lesion. Thus, three-vessel disease
occurred in 36% of women and 47% of men; two-
vessel lesion — in 32 and 31% respectively; single-
vessel disease in 31% of women and 22% of men. Fe-
male gender was independently associated with a
higher incidence of angina attacks (OR 1.41; 95%
CI 1.13-1.76).

Thus, women who participated in the ISCHEMIA
trial had a higher incidence of angina attacks, re-
gardless of less severe ischemia according to imaging
stress tests and more frequent single-vessel disease,
compared to men. These results reflect the inherent
gender differences in the complex relationships be-
tween angina, atherosclerosis, and myocardial isch-
emia, which are important for testing and treating
patients with suspected stable ischemic heart di-
sease [12].

Previous clinical studies that evaluated the ef-
fect of revascularization in patients with stable CHD
have generally excluded patients with severe chronic
kidney disease (CKD). In the ISCHEMIA-CKD study,
777 patients with advanced CKD and moderate to se-
vere ischemia were randomized on stress testing for
treatment using either an initial invasive strategy in
combination with medical therapy, or an initial con-
servative strategy consisting only of medical therapy
and angiography. The primary outcome (death or
non-fatal MI) and the secondary outcomes (a com-
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Takum 00pa3oM, y 3KeHII[UH, Y4aCTBOBABIIIUX B
uccnepopanuu ISCHEMIA, orMmeuasnack 0oJjiee BbI-
COKasl 4acToTa MPUCTYIIOB CTEHOKAPAUU, HE3aBUCHU-
MO OT MEHee TSKEJIOW UINEMUHU T10 JJAHHBIM BHU3ya-
JIU3UPYIOIIUX CTPECC-TECTOB U OOJIEE YACTOTO OJTHO-
COCY/TCTOTO TOPAYKEHUS, TI0 CPABHEHUIO C MY>KUK-
HaM#. ODTH pe3yJIbTaThl OTPAXKAIOT BPOK/EHHBIE
TeHJIEpDHbIE PA3JIMYUs B CJIOKHBIX OTHOIIEHHAX
MEK/Iy CTEHOKapAUEH, aTepPOCKIEPO30M U UIlIEMUEH
MHOKap/ia, UMEIOIIUX 3HAUEHHE /IS TeCTUPOBAHUS
U JIeYEHUS TAIEHTOB C IMOJ0O3PEHNEM HA CTaOWIIb-
HYIO HIIIEMHUYECKYI0 00JIe3Hb cepria [12].

IIpoBosMbIE paHee KJIMHUYECKUE HCCIIE0Ba-
HUS, B KOTOPBIX olleHuBasics 3 eKT peBacKyJIspUu-
3aluy y ManueHToB co crabwibHoii UBC, 06b14HO
HCKJIIOYAJIN TAIUEHTOB C TSKEJIOU XPOHUUYECKOH
bosesnpio mouexk (XBII). B  wucciaegoBanuu
ISCHEMIA-CKD 6bUTH paHZOMU3UPOBAHbI 777 Ma-
IIUEHTOB C TSIKETBIM ITOPAYKEHUEM TTOYEK U YMEpPEeH-
HOW WJIM TSDKEJIOW WIIEMUEHd TIpu  CTpecc-
TECTUPOBAHUM JJIsI JIEUEHHUs] C WCIOJIb30BAHUEM
b0 HAYIPHOU WHBAa3UBHOHU CTPATETUH B COUETA-
HUU C MeTUKaMEHTO3HOU Teparuei, Ju0o mepBoHa-
YaJTbHOH KOHCEPBATUBHOW CTPATETHU, COCTOSINEH
TOJIBKO U3 MeTUKaMEHTO3HOU TepaIuy U aHTHOTPa-
¢pun. OneHuBaAINCH TTEPBUYHBIA HCXOJ] — CMEPTH
win HedaTambHbIH VIM ¥ BTOpUYHBIE UCXO/IBI: KOM-
OMHUPOBAHHBIN MIOKA3aTEJb CMEPTH, He(aTaTbHOTO
VM wtu rocriuTaau3ayiy 110 OBO/Ty HeCTaOMIbHOU
CTEHOKAPAWHU, CEPAEUYHON HEeJOCTATOYHOCTH HWJIN
yCIENTHAs] peaHUMAaIHs 110 TIOBOJTY OCTAHOBKHU CEP/I-
na. I[Ipu cpenHeM Tiepuojie HAOJIOJIEHUA 2.2 ToAa
TIEPBUYHBIN MCXOJ] HACTYIIWI Y 123 MAIUeHTOB P
WHBA3WUBHOU CTPATETHH U Y 129 MAI[UEHTOB B TPYIITIE
KOHCEPBAaTUBHON CTpaTeruu (CKOPPEKTHPOBAHHOE
OTHOIIIEHHEe PHUCKOB 1.01; 95% U 0.79-1.29;
P = 0.95). Pe3ysbTathl /ISl KJIOYEBOTO BTOPUIHOTO
HCX07]a ObUTH aHAJIOTUYHBIMU (CKOPPEKTHPOBAHHOE
OTHOIIIEHUE PUCKOB 1.01; 95% IV 0.79—1.29). M HBa-
3UBHAs cTparerus ObLIa cBsi3aHA ¢ OOJIee BBICOKOM
YaCTOTOW WHCYJIbTa (OTHOIIIEHHE PUCKOB 3.76; 95%
TN 1.52—9.32; p = 0.004) u ¢ 6oJiee BBICOKOH YacTO-
TOH CMEPTU WJIM Hadasia uananu3a (OTHOIeHue pu-
CKOB 1.48; 95% JIU 1.04—2.11; p = 0.03), YeM KOH-
cepBaTHBHAsA cTparerusi. Takum o6pas3om, y marueH-
TOB co crabmwibHON WBC, TsKenapM HmOpaskeHHeM
IOYeK U YMEPEHHOH WJIH TSKEJION HUIleMUEeH He 00-
HaApYy»KE€HO MPEUMYIIECTB HCXOJHOH HHBA3HBHOM
CTpaTErwy MO CPAaBHEHUIO C KOHCEPBATUBHOH B OT-
HOIIIEHUH CHIDKEHUS PUCKA CMEPTHU WIN HedaTa b-
Horo nHdapKTa MHUOKap/a [13, 14].

B Pexomenpanusax Espormetickoro o6rmectBa
kapauosoroB (ESC) 2019 r. mo marHocTUKe U Ha-
6JI0/IeHHIO 32 GOJTBHBIMU XPOHUUECKHMU KOPOHAP-

posite of death, non-fatal MI, hospitalization for un-
stable angina, heart failure, resuscitatied cardiac ar-
rest) were evaluated. With an average follow-up pe-
riod of 2.2 years, the primary outcome occurred in
123 patients in the invasive strategy group and in
129 patients in the conservative strategy group (haz-
ard ratio 1.01; 95% CI 0.79—1.29; p = 0.95). The re-
sults for the key secondary outcome were similar
(hazard ratio 1.01; 95% CI 0.79—1.29). The invasive
strategy was associated with a higher incidence of
stroke (hazard ratio 3.76; 95% CI 1.52-9.32;
p = 0.004) and a higher incidence of death or initia-
tion of dialysis (hazard ratio 1.48; 95% CI 1.04—2.11;
p = 0.03) than the conservative strategy. Thus, in pa-
tients with stable CHD, advanced CKD, and moder-
ate or severe ischemia, there were no advantages of
the initial invasive strategy compared to the conser-
vative one in reducing the risk of death or non-fatal
myocardial infarction [13, 14].

In the Guidelines of the European Society of
Cardiology (ESC) 2019 for the diagnosis and man-
agement of chronic coronary syndromes, much at-
tention is paid to the problem of myocardial ischemia
in the so-called non-obstructive (<50% luminal oc-
clusion, or fractional flow reserve > 0.80) coronary
arteries lesion determined in about 70% of patients
who underwent coronary angiography, and attract-
ing the attention of both invasive and non-invasive
cardiologists [2].

Such a lesion is more common in women, and
patients with non-obstructive lesions are character-
ized by a wide range of symptoms that are often mis-
taken for non-cardiac manifestations, which leads to
errors in the diagnosis and treatment. The main clin-
ical and pathophysiological criteria for non-obstruc-
tive CA lesion are very diverse (Fig. 2).

Specific mechanisms leading to the formation of
non-obstructive coronary arteries disease are also
multifactorial and may be present in isolation or in
combinations. These include:

— microvascular angina — 51%;

— combination of microvascular and vasospastic
angina — 21%;

— vasospastic angina — 17%;

— non-cardiac causes — 11% [4, 5].

INOCA can develop due to coronary vasospasm,
microcirculatory disorders, arterial hypertension,
aortic stenosis, anemia, cardiomyopathy, heart fail-
ure, autoimmune diseases, vascular abnormalities,
etc. and is not a seemingly favorable condition at a
first glance [4, 5]. In patients with non-obstructive
coronary arteries, despite the favorable prognosis,
due to the presence of symptoms of angina, there is

120

Journal homepage: http://jsms.ngmu.ru



Yakhontov D.A., Ostanina Yu.O. / Journal of Siberian Medical Sciences 2 (2021) 114—126

Kiunnuka
Clinic
« JKeHIUHBI ¥ MY>KYUHBI CPEJTHETO BO3PACTA
Middle-aged women and men
e CrabmibHast UBC
Stable CHD
» OCTpbIii KOPOHAPHBIA CHHIPOM
Acute coronary syndrome
« lnacronuueckas TUCHYHKIUA
Diastolic dysfunction
» CepzieuyHast HEJIOCTATOYHOCTD C COXPAaHEHHOU
(dpaxkmueit BrIGpoca
Heart failure with preserved ejection fraction

Kpurepuu nuarHosa
Diagnosis criteria
« [TepcuCcTUPYIOIIHE CUMITOMBI
Persistent symptoms
« JlokazaHHad nIeMusa MUOKapAa
Verified myocardial ischemia
 OrcyrcTBUE 00CcTpyKTHBHBIX hopm MBC
Absence of obstructive forms of CHD
» HapyiieHue pe3epBa KOPOHapPHOTO KPOBOTOKA
Impaired coronary flow reserve

ITaTro¢dusuosioruuecKkne MeXxaHUu3MbI
Pathophysiological mechanisms

» Bocriasienue
Inflammation

* ABTOHOMHAS AUCPYHKIIHA
Autonomous dysfunction

o TuchyHKIHSA TPOMOOIIUTOB
Platelet dysfunction

» Mukpococyaucras [ucpyHKIus
Microvascular dysfunction

« Kectxoctp apTepuit
Arterial stiffness

®daxkTopsl pucKa (TpagUIUOHHBIE)
Risk factors (traditional)

« ATepockiiepos
Atherosclerosis
 DHOTeINAIbHAA AUCHYHKIIA
Endothelial dysfunction

Puc. 2. Muiemust MUOKap/ia Ipu HEOOCTPYKTUBHOM TOPAYXKEHIH KOPOHAPHBIX apTEPUi
Fig. 2. Ischemia in non-obstructive coronary arteries

HBIMH CUH/APOMaMU OOJIbIIIOE BHUMAHHE Y/IEJIEHO
po6JieMe UIeMUU MUOKap/ia IIPU TaK Ha3bIBAEMOM
HeOOCTPYKTUBHOM (<50 % Cy>KeHHS IIPOCBETA, TN
(paknmOHHOM pe3epBe KOPOHApHOTO KPOBOTOKA
>0.80) mopakeHUu KOPOHAPHBIX ApPTEPUH, OIIpe/ie-
JIAIOMEMCSI TPUMEPHO YV 70 % TMAIMEHTOB IIPU
aHTHOTpaUUIeCKOM HCCIIEZIOBAHUN KOPOHAPHBIX
COCYZIOB U IPUBJIEKAIOIIIEM BHUMAaHIE KaK MHBA3UB-
HBIX, TaK ¥ HEMHBA3UBHBIX KapIUO0JIOTOB [2].

IToylo6HOE mMOpaskeHHe dYallle BCTPEYaercs y
JKEHINWH, IPYU 9TOM HallHeHThl ¢ HEOOCTPYKTHUBHBIM
[IOpaKEHUEM XapaKTEPUBYIOTCS IIHPOKUM CIIEK-
TPOM CHUMIITOMOB, KOTOPbIE YaCTO OIINOOYHO HPH-
HUMAIOTCS 32 HEKapAuaJIbHbIE POSBIEHUs, YTO Be-
JIeT K OmubKaM B JUATHOCTUKE U jedeHHu. OCHOB-
Hble KJIWHUKO-NAaTOQU3UOJIOTHYECKUe KPUTEPUH
HeOOCTPYKTHUBHOTO mopakeHusi KA BecbMa MHOTO-
o06pasHsl (puc. 2).

KonKkpeTHble MeXaHU3MBI, Beyline K (GpopMu-
POBaHUIO HEOOCTPYKTUBHOTO TIOPAXKEHUS KOPOHAP-
HBIX COCYZIOB, SIBJISIIOTCSI TaKKe MYJIBTH(AKTOPHBI-
MU ¥ MOTYT IPUCYTCTBOBATh U30JIMPOBAHHO JIN0OO B
koMmbuHaruax. K HuM otHOCSTCS:

often low quality of life (QOL), which limits daily ac-
tivity.

In comparison with the asymptomatic type of
CHD, non-obstructive lesion is associated with an
increased occurrence of cardiovascular events, re-
peated hospitalizations, and a decrease in QOL. In
comparison with unchanged coronary arteries
CHD, the non-obstructive CA lesion is associated
with an increased risk of MI within a year, which
was confirmed in a large-scale study that included
data on all participants of the CART (Veterans Af-
fairs Clinical Assessment, Reporting, and Tracking
System) Program, who in the period 2007-2012
had were performed an elective coronary angiogra-
phy in connection with the suspected coronary
heart disease [15]. The prerequisite for the study
was that in non-obstructive forms of CHD, athero-
sclerotic plaques (AP) in the CA are less likely to
lead to a disturbance in coronary flow or symptoms
of angina, and therefore in the medical literature
these changes are referred to as “clinically insignifi-
cant CHD”. However, this attitude to non-obstruc-
tive CHD may be incorrect, since the results of pre-
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— MHKPOBACKYJIIpHAs CTEHOKapAua — 51 %;

— coyeTaHUWe MHUKDPOBACKYJIIPHOM M BasocHa-
CTUYECKOU CTEHOKapAuu — 21 %;

— BazocmacTuyueckas CTeHOKapausa — 17 %;

— HeKapAuaJbHbIe MPUYUHBI — 11 % [4, 5].

INOCA mozxeT pa3BUTHCS BCIEACTBUE KOPOHAP-
HOTO Ba30CIla3Ma, MUKPOIUPKYJIATOPHBIX HapyIle-
HUH, apTepUabHON TUIIEPTOHUU, A0PTAJIBHOTO CTe-
HO3a, aHEMUHU, KAPANOMHUOIIATHH, CEPAEIHON HENO-
CTATOYHOCTH, AYTOMMMYHHBIX OOJIE3HEH, COCyau-
CTBIX QaHOMAJTUH U T.JI. ¥ He SBJISIETCS KQXKYIITUMCS Ha
TEPBBIN B3IJIA 0J1arOTPUSTHBIM COCTOSTHHEM [4, 5].
Y manueHToB ¢ HEOOCTPYKTUBHBIM IOpPaKeHUEM KO-
POHAPHBIX apTepuii, HECMOTPsI Ha OJIATOTIPUATHBIN
IIPOTHO3, WU3-3a HAJWYUS CUMITOMOB CTE€HOKAPIUH
HEPEJIKO OTMevaeTcsl Hu3Koe KauecTBo ku3Hu (KOK),
JIMMUTHUPYIOIIEE e3KeTHEBHYIO AaKTUBHOCTbD.

B cpaBHeHuu ¢ 6ecCHMITOMHBIM BapHAHTOM
NBC HEOOCTPYKTUBHOE MTOPaKEHNE aCCOIMUPYETCS
C TIOBBINIEHHON YaCTOTOM KapUOBACKYJISIPHBIX CO-
OBITHI, TOBTOPHBIMH TOCIUTATU3AIUAMU, CHIKE-
aueMm KK. B cpaBHenun ¢ UBC ¢ Heu3MeHeHHbIMU
KOPOHAPHBIMU apTEPUAMHU HEOOCTPYKTUBHOE IOPa-
s)xkeane KA accomuupyercsi ¢ TOBBIIIEHHBIM pU-
CKOM pas3BUTHUA B TedeHue ofHOro rozga VMM, dro
OBLIO TIO/ITBEPIKAEHO B KPYITHOMACIITAOHOM HCCIIe-
JIOBAaHUMY, BKJIIOUABIIIEM JAaHHBIE 000 BCEX YUACTHU-
kax mporpammbl CART (Veterans Affairs Clinical
Assessment, Reporting, and Tracking System), korto-
PBIM B IEPHOJT 2007—2012 IT. BBIIOJIHAIACH IUIAHO-
Basi KOpOHapoaHTHorpadus B CBA3H C IIpeIioiarae-
MO# KopoHapHOH 6osesubio cepaina (KBC) [15].
[TpeAnoChUIKON K NPOBEAEHUIO HCCIIEAOBAHUA II0-
CJIy’KUJIO TO, YTO IPU HEOOCTPYKTUBHBIX (opmax
KBC arepockieporuueckue 6ssiniku (AB) B KA pexke
IIPUBOZAT K HAPYIIEHWI0O KOPOHAPHOTO KPOBOTOKA
WJIN CUMIITOMAaM CT€HOKAp/IUH, B CBS3U C UeM B Me-
JMUIIMHCKOH JINTepaType 5TU U3MeHeHHs1 0003Haua-
I0TCA TEPMUHOM «KJIMHHUYecKU He3HauuMmasa KBC».
OpHAKO Takoe OTHOIIEHHE K HeoOcTpykTuBHOM KBC
MOKET OBITh HENPABUJILHBIM, ITIOCKOJIBKY Pe3yJIbTa-
THI paHee BBIIOJIHEHHBIX HUCCIEI0BAHII CBUIETEIb-
CTBOBAJIM O TOM, UTO OOJIBIIMHCTBO CJIy4aeB Pa3phl-
Ba AB c pazButuem UM kacasioch OJisiIieK, KOTOpbIe
He o0ycitoBuBau o6ctpykiuio KA [16, 17].

IToutu Bce perucTpsl, B KOTOPHIX YUUTHIBAINCH
pe3yabTaThl KOMIbIOTepHOU aHruorpaduu (KAT),
BKJIIOUAJIN TOJIBKO JaHHBIE 0 00sbpHBIX KBC 1 00-
CTPYKTUBHBIME opakeHuAMU KA. B panee omy6su-
KOBAaHHBIX PETHCTPaX, BKIIOUYABIIHX JJAHHBIE O 00JTb-
HBIX ¢ HeobOcTpyktuBHOM KBC, mpocrekTMBHO He
OIIEHUBAIN YaCTOTy Pa3BUTHUSA HeOJIArompUATHBIX
KJIUHUYecKux ucxonos. Ilenpio mporpamMmmbl CART
OBLIa IPOBEPKA TUIIOTE3HI O TOM, UTO IIPOTPECCHPO-

vious studies indicated that the majority of cases of
the AP rupture with the development of MI, con-
cerned plaques that did not cause CA obstruction
[16, 17].

Almost all the registries that took into account
the results of computed angiography (CAG) includ-
ed only data on patients with CHD and obstructive
CA lesions. Previously published registries that in-
cluded data on patients with non-obstructive CHD
did not prospectively assess the incidence of adverse
clinical outcomes. The aim of the CART Program
was to test the hypothesis that the progression of
CHD from non-obstructive to obstructive forms is
accompanied by a gradual increase in the incidence
of MI and mortality. According to standard defini-
tions, non-obstructive CHD was diagnosed with of
20—-50% stenosis of the left main CA or with 20—
70% stenosis of any other epicardial artery. Obstruc-
tive CHD was diagnosed with large lesion volumes,
and the absence of CHD — in stenosis of less than
20% or the presence of the CA luminal surface
roughness only.

Of the 37 674 examined patients, non-obstruc-
tive and obstructive CHD were diagnosed in 22.3
and 55.4% of patients respectively. Within one year,
385 and 845 patients died or were hospitalized for
MI in two groups. In the absence of obvious signs of
CHD, the incidence of MI during the year with non-
obstructive lesions was 0.11% and increased pro-
gressively with one CA lesion up to 0.24%, with two
CA lesions up to 0.56% , and with three CA lesions
up to 0.59%. In obstructive CHD, the incidence of
MI in one CA lesion reached 1.18%, in two CA le-
sions — 2.18%, and in three CA lesions — 2.47%. In
addition, the presence of non-obstructive CHD com-
pared to the absence of CHD was accompanied by a
significant increase in the risk of MI and death dur-
ing a year. This suggests the clinical significance of
non-obstructive CHD and makes it necessary to con-
duct further studies on the effectiveness of interven-
tions aimed at improving the prognosis in such pa-
tients.

The stages of management of non-obstructive
coronary arteries patients include lifestyle modifica-
tion and antianginal therapy. The latter is represent-
ed by beta-blockers, calcium channel-blocking
agents (CCBA), nicorandil, ranolazine, ivabradine
and trimetazidine in microvascular angina and
CCBA, prolonged nitrates and nicorandil in vaso-
spastic angina [18]. It should be noted, however, that
the treatment of such patients is still carried out in a
clearly insufficient volume and the frequency of pre-
scribing basic drugs did not exceed 50%, as R. Her-
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Banue KBC oT HeOOCTPYKTUBHBIX /10 OOCTPYKTHBHBIX
¢opm compoBoOkIAETCA TOCTEINIEHHBIM YBEJINYEHU-
eM JactoTsl pasButusi VIM u o0umieid cMEepPTHOCTH.
B cooTBeTCTBMU CO CTaH/IAPTHHIMU OIIpe/IeIeHUAMU,
HeobOcTpykTBHass KBC aAmarHoCTHpOBaIaCch INpH
cTeHose 20—50 % crBoJia jeBoii KA uim 20-70 %
IPU TIOPKEHUM JIIOOOU JIPYyrod SIHUKapAHaIbHOU
aprepun. O6crpyktuHyto KBC guarHocTupoBaiu
mpu 60IBIIUX 00BEMAxX MOPAKEHUsI, & OTCYTCTBHE
KBC ormpeniesisiiy pu cTeHO3€e MeHee 20 % WU Ha-
JIMYUHU JIUIIIHh HEPOBHOCTU KOHTYPOB mpocBeTta KA.

N3 37 674 obcnenoBaHHBIX HEOOCTPYKTUBHAS U
obcrpykTuBHasg KBC qUarHOCTUPOBAINCH Y 22.3 U
55.4 % TAIlMEeHTOB COOTBETCTBEHHO. B TeueHme
OJTHOTO TOZIa B ZIBYX TPYIIIAaX YMEPJIHN WU OBUIH TO-
CIUTTU3UPOBaHBI 110 ToBOty UM 385 1 845 60J1b-
HbIX. B orcyrerBue ABHBIX npusHakoB KBC vacrora
pasButusa IM B TeueHUe rofa IpU HEOOCTPYKTHUB-
HOM ITOPyKEHUH COCTABWIIA 0.11 % U YBEJINUUBAJIACh
IIPOTPECCHBHO NPHU Mopa)keHuu oxHoit KA — no
0.24 %, npu nopaxkeHuu AByx KA — 110 0.56 % u nipu
nopakeHuu Tpex KA — 710 0.59 %. IIpu 06CTpyKTHB-
Hott KBC uvacrora UM npu nopaxkenuu ojgHou KA
Jocturana 1.18 %, npu nopaxkeHuu AByx KA —
2.18 % u ipu nopakenuu Tpex KA — 2.47 %. Kpome
Toro, Hanuuue HeoOcTpykTuBHON KBC 1m0 cpaBHe-
HUI0 ¢ orcyrerBreM KBC compoBok/ianioch 3HA4YU-
MBIM yBeJIMyeHueM pucka passutusa M u cmeptu
B TeUeHUe roJia. ATO MO3BOJIAET IPEIOJIOKUTD KJIH-
HHUYECKYI0 3HAUYMMOCTh HeoOcTpykTuBHOM KBC m
00yCJIOBIIMBAET HEOOXOTUMOCTH ITPOBEJEHUS JTATh-
HeUmux uccyienoBaHuil 3¢ @eKTUBHOCTH BMela-
TeJIbCTB, HAIIpaBJIEHHBIX Ha yJIydllleHHe IIPOTHO3a
y TaKUX OOJIbHBIX.

dTanbl BeZleHUsI OOJIbHBIX HEOOCTPYKTHBHBIMHU
MOPAKEHUAMU KOPOHAPHBIX apTepUil BKJIIOYAIOT
MoudUKanuo 06pasa :KU3HN U aHTHAHTHHAJIBHYIO
tepamnuio. IlocmenHsss npejcraBieHa GeTa-aapeHo-
6si0kaTopamMu, 6JI0KaTOpaMu MeJJIEHHBIX KaJIbIlHe-
BbIX KaHasoB (BMKK), HUKOpaHIMUIIOM, PaHOJIA3H-
HOM, UBaOPaJIMHOM U TPUMETA3UJUHOM IIPU MUKPO-
cocynucroii creHokapauu u BMKK, mposonrupo-
BaHHBIMHU HUTpATaMH M HUKOPAHJIUJIOM IIPU Bas30-
crlacTuueckou creHokapauu [18]. Cienyer, ogHako,
3aMeTUTh, YTO JIeYeHUe TaKUX IallieHTOB /0 HaCTO-
SIIIETO BPEMEHU OCYIIECTBJISATIOCHh B SIBHO HENOCTA-
TOYHOM OOBEME M YacTOTa Ha3HAYeHWs OAa3UCHBIX
IpernapaToB He IIpeBbIIIaa 50 %, YTO IIPOJIEMOH-
crpupoBaiu B cBoeM 0630pe R. Herscovici et al. [19]
(tabi. 1).

B cBA3M O 3BHAUUMOCTBIO U3JI0?KEHHOTO BBIIIIE B
2020 T. onyOsmkoBaH COrJIaCUTEJIbHBIN JTOKYMEHT
sxcnepToB 1o mpobiaeme INOCA [18], B koTopom 00-
CY2KJAI0TCs BOIIPOCHI BO3HMKHOBEHUSA CTEHOKaApAUU

scovici et al. demonstrated in their review [19]
(Table 1).

Due to the significance of the above, the EAPCI
Expert Consensus Document on Ischemia with
INOCA was published in 2020 [18], which discusses
the occurrence of angina in non-obstructive coro-
nary arteries, including those associated with mi-
crovascular lesions, diagnosis and treatment of this
condition.

CONCLUSION

The selection of patients with stable CHD for in-
vasive treatment should be carried out as carefully as
possible, taking into account the severity of angina,
possibilities of modern antianginal therapy, and the
fact that PCI does not improve the prognosis, in con-
trast to optimal medical therapy.

Non-obstructive CA disease, although not ac-
companied by significant stenosis or total occlusion
of the vessels’ lumen by atherosclerotic plaque, is as-
sociated with endothelial dysfunction, coronary va-
sospasm, microvascular dysfunction or congenital
anomalies, as a result of which it may be accompa-
nied by the same symptoms as obstructive lesion.
The high rate and clinical significance of non-ob-
structive coronary artery disease requires the search
for new diagnostic methods, verification of risk fac-
tors, causes, and optimal treatment approaches.
Management of myocardial ischemia with non-ob-
structive CA patients should be carried out on the
basis of the 2020 EAPCI Expert Consensus Docu-
ment on Ischemia with INOCA.

Conflict of interest. The authors declare no
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pU HEOOCTPYKTUBHOM IOPAXKEHUU COCY/IOB, B TOM
qrcsie Ha GOHE MUKPOCOCYAUCTOTO IIOPAXKEHUS, JTH-
ArHOCTUKH U JIEYE€HUs JJAHHOTO COCTOSHUS.

3AK/IIOYEHUE

OT60p nanueHToB co crabwibHol NBC /1i1s uH-
Ba3UBHOTO JIeUeHUs cJeZlyeT OCYIIeCTBJIATh MaKCHU-
MaJbHO TIATeJbHO, IPUHUMAsA BO BHUMaHUE THA-
JKECTh CTEHOKAap/IUH, BO3MOXXHOCTHU COBPEMEHHOM
AHTUAHTUHAIBHOU Tepanuu u To, uro YKB He ymyd-
1aeT MPOTHO3 B OTJIMYME OT ONTUMAIBHOM MeIhKa-
MEHTO3HOU Tepamnuu.

HeobctpykTuBHOE mopaskenue KA, xoTb U He
COIIPOBOK/IA€TCA CYLIeCTBEeHHBIM Cy>KeHUeM UJIN 3a-
KpBITHEM IIPOCBETA COCY/IOB apTepPUU aTepoCKJIepo-
THYECKOH OJIAIIKOM, CBA3AHO C DHAOTEINAIbHOM
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Ta6umura 1. Yacrora Ha3HavueHUs 6a3UCHBIX Ipenaparos 60apHBIM INOCA, %

Table 1. Cardiovscular treatment rates in INOCA patients, %

ABTOD, TO/ IyGIuKanuu (1) AHTUTHUTIEPTEH3UBHbIE/ aHTUAHTUHAIbHBIE TIPEMapaThI CraTHHBI
Author, publication year (n) Antihypertensive/antianginal agents Statins
Maddox, 2010 (n = 23 7167) 51 47
Johnston, 2011 (n = 5386) 21/56 51
Shaw, 2011 (n = 824) 10/20 32
Jespersen, 2012 (n = 5183) 44 50
Sedlak, 2012 (n = 1864) 34 32
Sharaf, 2013 (n = 567) 2/39 10*/31%
Chow, 2015 (n = 10 418) Her nanubix / No data 33.3
Nielsen, 2017 (n = 14 205) 11.8/32.3 25/39.2
Galway, 2017 (n = 2642) 18/46 34-59

*KopoHapHble apTepuu B HOPMe.
Normal coronary arteries.

*HeoOCTPYKTUBHOE TIOPAYKEHIEe KOPOHAPHBIX aPTEPHIA.
Non-obstructive coronary artery disease.

nuchyHKIIMENH, KOPOHAPHBIM Ba30CIIa3MOM, MHKPO-
BaCKyJIAPDHOU JMUCPYHKIIMEH WM BPOXKIEHHBIMHU
aHOMAaJIUSAMM, BCJIEACTBHE YEro MOXKET COIIPOBO-
JKIAThCS TAKUMH K€ CHMIITOMAaMU, KaK B OOCTPYK-
TUBHOe. BpIcOKas 9yacToTa W KJIWHUYECKas 3HAUYU-
MOCTh HEOOCTPYKTHBHOTO ITOPaKEHUSI KOPOHAPHBIX
aprepuil TpeOYeT MOUCKA HOBBIX JTUATHOCTHYECKHUX
MEeTOZUK, Bepudukanuu (GpakTopoB prcKa, IPUUNH
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CBEAEHMNA Ob ABTOPAX

fAxoHTOB /laBBIA AJIeKCAHAPOBUY — /-p MeJ. Hayk,
npodeccop kadenpsl GapMaKOIOTHU, KIMHHUIECKOU
dapmakosioruu u n0KazaTesbHOU Meauiuabl PT'BOY
BO «HoBOCHOUPCKHUI TOCYAapCTBEHHBIH MeIUIIAH-
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