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2. Chronic Ischemic Heart Disease in Patients with Coronary Microvascular Dysfunction: Diagnosis and Treatment

Pedepar:

1. Inceprauifine JOCIiIpKEHHs IPUCBSYE€HE BUBUEHHIO KOPOHAPHOI MIKpOBACKYJISIPHOI AUCOYHKLII SIK IPUYUHU
CTEHOKap/il y MalieHTiB i3 HECTEHO3YI0YMM aT€POCKIIEPO30M KOPOHAPHUX apTEPil, Ta AK IPUYMHU PE3ULYATIbHOI
imemii Miokappa y nauieHTiB 3i CTEHO3YI0UMM BiHLIEBUM YPAXKEHHSIM IicJIsl IOBHOI iHTEpBEHLINHOI a60 XipypriyHoi
peBackysspusauii miokapza. lle e nepiua BiTun3HsIHA HAYKOBa POOOTa, B paMKax SIKOi TPOBEIEHO eTali30BaHNI
aHaJli3 CyNnyTHiX NPUYMH BUHMKHEHHS MiKpOBAaCKYJIIPHOI CTEHOKaPZii (TPUBOKHUIA po3J1aZ, Ta IOPYLIEHHS
BYIJIEBOJIHOTO OOMIHY), pO3PO0JIEHO aJITOPUTM JiaTHOCTMKU Ta CXEMU JIIKyBaHHS 3aJI€XKHO BiJ] HASIBHOCTI Y1
BiICYyTHOCTI Ni/IBUIIEHOTO PiBHSI 3arajibHOi TPUBOXKHOCTI. Y IaHy pPo60TY 6ys10 BKI0YeHO 730 nauieHTiB, sKi
IIpoxoauIn obcTexKeHHs Ta JikyBaHHs y 1Y «lleHTp kapaiosorii Ta kapaioxipyprii MO3 Ykpainu» i3 ciyns 2016 no



rpyzenb 2024 p. Cepen Hux 680 (93,2%) natieHTiB cTpakgany Ha imemiyHy XBopoby cepig (IXC), imemito miokapaa
y SKUX 0YJIO MigTBEPIPKEHO 00’ €EKTUBHUMU METOAAMU, TAKUMU SIK TeCT i3 Pi3NYHMM HaBaHTaXEHHSM abo cTpec-
exokappiorpadis. Inmi 50 (6,8%) nauieHTiB Mau rinepToHiYHY XBOPOOY Ta CPOPMYyBaJIU IPYIy [IOPIBHSIHHSL.
[ManjenTtam 3 IXC (kiHiYHA rpyna) 6yJ10 BUKOHAHO iHBa3uBHY KopoHaporpadiio (KBI). ¥ 311 (45,7%) 3 680 y4acHUKIB
KJIiHIYHOI rpynu He 6yJI0 BUSIBJIEHO FéMOJMHAMIUYHO 3HaUYyIIUX YPaKeHb eliKap/iaJbHUX BiHLIEBUX CYy[IUH (CTEHO3
npocBiTy <50%), nicJist yoro ix 6yso BigHeceHo fo rpynu nauientis 3 ANOCA (angina with no obstructive coronary
arteries), a 369 (54,3%) oci6, 3a nannmu IKT', Manu remoiHaMIYHO 3HAUYIIN aT€POCKIIEpPO3 emikapialbHUX
BiHLIeBUX apTepiil (250% 3ByxeHHs 3a giameTpom). Ceper, 3a3HaueHUx 369 nauieHTis 188 (50,9%) ocib pimeHHIM
CepueBoi KoMaHAu 6y/IM CKepOBaHi Ha yepe3uiKipHe KopoHapHe BTpy4aHHs (UKB), Tozi sk 181 (49,1%) — na
KopoHapHe mwyHTyBaHHs (KII). 1151 BuBYeHHSs eTionaroreHesy imemii miokappa nauientam 3 IXC 6e3
reMOJIMHaMiuYHO 3HAYyIMX BiHLE€BUX ypakeHb (n=311) 6ysi0 IpOBeIeHO BU3HAYEHHS iHAEKCY Pe3€PBY KOPOHAPHOIO
KkpoBoTOKY (iPKK) miz yac TecTy i3 BHyTpilITHbOBEHHUM BBEJI€HHSAM AuNipunamody;y 243 (77,6%) i3 311 nanuit
IIOKa3HUK OYB <2, 1110 BKa3yBajlo Ha KOPOHAPHY MiKpPOBAaCKyJIIpHY OUCQYHKIIiIO, Ta, BifIOBiIHO, Ha
MIKpOBAaCKYJISIPHY CT€HOKapZio. Y 21 (6,8%) i3 311 nauieHTiB 6yB iHAyKOBaHMI KOPOHAPHUI CIIa3M Mif, yac
iHBa3aMBHOI KOpoHaporpadii 3 rinepBeHTUIIALIEIO (Ba30CNIACTAUYHA CTEHOKAPAis), a ceper, iHmux 49 (15,7%) i3 311
YYaCHUKIB 03HaK Bazocrasmy abo MiKpoBacKyJIsIpHOI TucyHKIii BUsBIeHO He 0yJ10. 7151 HOCTiIKeHHS! BIVIUBY
PiBHS 3arajibHOi TPUBOKHOCTI y MaLli€HTIB i3 MiKPOBaCKYJISIPHOIO CTEHOKapieo 0yylo IPOBeeHO aHKETYBaHHS 3a
onutyBaiabHUKaMu HADS Ta Teinopa. KiIbKiCTh y4aCHUKIB HOCTIIKEHHS 3 MiJBULIEHOIO 3arajIbHOI0 TPUBOKHICTIO
cepep MalieHTIB i3 KOPOHAPHOIO MiKpPOBaCKYJISIPHOIO TUCQYHKIi€ Oya JOCTOBIPHO BUILOIO [IPY 3iCTaBJICHH] 3
rpymoto nopisHaHHA (02=32,8; p<0,05). Bkazani pe3yabTaTy CBifuuIu Mpo acouiaito po3suTky IXC i3 nigpuuieHuM
piBHEM 3arasbHOi TPMBOXKHOCTI. YacToTa BUSIBJIEHHS OUCIJliKeMii (ry1ikoBaHMI reMOTrJIo0iH 25,7%) cepep, NallieHTiB
i3 KOPOHAPHOIO MiKPOBACKYJISIPHOIO JUCQYHKLi€I0 0yJa JOCTOBIPHO BUILLOO 3a JAHMI [TOKA3HUK Ccepell YYaCHUKIB
rpynu NopiBHSIHHA — 64,6% npotu 32,0% (02=18,2; p<0,05) BinnosigHo. HamMmu BUCYHYTO rirnoTesy, 10 MifBUILeHUN
piBeHb 3arajbHOI TPUBOKHOCTI (=8 6asiB 3a HADS Ta/a60 =21 6ana 3a onutysassHUKOM Teiinopa) Moxe
IIPOBOKYBaTH ab0 MOripilyBaTy nepebir KOpOHAPHOI MiKpOBACKYJISIPHOI Juc@yHKLii. [TanieHTiB i3
MIKPOBACKYJISIPHOIO CTEHOKapielo 6yJ10 NOIijeHO Ha 2 MiArpymnu: i3 HOpMajbHUM piBHEM TPUBOXKHOCTI (rpyna 1,
n=101) Ta nigBuUIIeHUM PiBHEM TPUBOKHOCTI (rpymna 2, n=142). Y nopanbuiomMy alieHTiB i3 KOpOHapHOIO
MiKpOBACKYJISIPHOIO JUCQYHKIIi€I0 Ta NiIBULIEHMM piBHEM 3arajabHOi TPUBOKHOCTI paHIOMi30BaHO 11 Ha 2
nigrpynu: 2A ta 2b, 110 71 yyacHUKY B KOKHIi. JIiIKyBaHHS NallieHTIB Migrpynu 1 npoBoausiocs i3 oJaBaHHAM [0
KOMILJIEKCHOI Tepariii nmpenapary HikopaHgui 10 Mr 2 pa3u Ha 106y, TpuBaso. JIikyBaHHS y IBOX miarpynax 2A ta 2b
pi3HMIIOCS [0AABaHHAM J0 HiKOpaHIuiy y rpyni 2b npera6asniny B 703i 75 Mr 2 pasu Ha 100y NpoTsirom 1 mMicsis.
Yepes 28 + 3 gHi micJisg 104aTKy KOMIJIEKCHOI Teparlii IpOBeIeHO TOBTOPHE OOCTEXXEHHSI 3 BUKOPUCTAHHSIM
onutysanbHUKiB SAQ, SF-36, HADS Ta Teiinopa, a Tako>XX Ipo6H i3 BHYTPIlIHbOBEHHUM BBEJIEHHSIM QUIipUIAMOITy
ta Bu3HauyeHHsAM iPKK, napametpis EXO-KI Ta strain imaging. Y nanienTis niarpy 1, 2A ta 2b cepeHi TOKa3HUKU
iPKK Masnu HacCTyIHI XapaKTepUCTUKU: Y Niarpymni 2A cepenHiit nokasnuk iPKK (1,71 £ 0,06) 6yB OCTOBIpHO HIXKYUM
y NOPIiBHSIHHI 3 TaKUM MIOKa3HUKOM y miarpymnax 1Ta 26 (2,25 + 0,2 ta 2,14 + 0,1 BinnosinHo). Takox y niarpyni 26
cepenHii nokas3Huk iPKK BUSIBUBCS JOCTOBIPHO BUILIMM Y IOPIiBHSHHI 3 TAKMM ITOKa3HUKOM Y rpymi 2A. Y rpymi 2B
cepenHiii nokasHuk iPKK 6yB 3icTaBHUM i3 BiANIOBifHUM NoKasHUKOM y rpymi 1 (p<0,05). lonaBaHHs 1o
KOMILJIEKCHOI Teparlii y NallieHTiB i3 KOpOHAPHOIO MiKPOBACKYJISIPHOIO IUCYHKII€I0 Ta MiIBULIEHOI0 TPUBOXKHICTIO
K HiKopaHguiy (rpymna 2A), Tak i HikopaHauiy 3 perabdaniHom (rpymna 2B) cripusisio 4OCTOBIpHOMY OKPAI€HHIO
cepenHix MokasHukKiB GLS miz yac nposeneHHs IpooH i3 JUMipuaamMosIoM Y TIOPiBHSIHHI 3 104aTKOBUMU

3HAYEHHIMMU.

2. The dissertation research is devoted to the study of coronary microvascular dysfunction as a cause of
microvascular angina in patients with non-obstructive coronary atherosclerosis, as well as a cause of residual
myocardial ischemia in patients with obstructive coronary artery disease after complete interventional or surgical
myocardial revascularization. This is the first national scientific work in which a detailed analysis of concomitant
causes of microvascular angina (anxiety disorders and carbohydrate metabolism disturbances) has been
conducted, and a diagnostic algorithm and treatment regimens have been developed depending on the presence



or absence of elevated anxiety levels. A total of 730 patients who were examined at the State Institution “National
Center of Cardiology and Cardiac Surgery of the Ministry of Health of Ukraine” from January 2016 to December
2024 were included in the study. Of these, 50 (6.8%) patients were selected to form a comparison group, while the
remaining 680 (93.2%) patients with chronic stable ischemic heart disease (IHD) constituted the clinical
observation group. Patients in the clinical group (n=680) underwent invasive coronary angiography (CAG) to
visualize coronary vessels, with an additional hyperventilation test to provoke possible coronary vasospasm,
followed by repeat angiography of the right and left coronary arteries. In 311 (45.7%) participants, no
hemodynamically significant lesions of epicardial coronary arteries were detected, and they were classified as
patients with INOCA (ischemia and non-obstructive coronary artery disease). The remaining 369 (54.3%) patients
had hemodynamically significant (=50% diameter stenosis) atherosclerosis of epicardial coronary arteries. Among
them, 188 (50.9%) patients were referred for percutaneous coronary intervention (PCI), while 181 (49.1%)
underwent coronary artery bypass grafting (CABG). Subsequently, the proportion of patients with persistent
myocardial ischemia in the post-procedural and postoperative period was assessed using exercise testing or stress
echocardiography. To investigate the etiopathogenesis of myocardial ischemia in patients without
hemodynamically significant coronary artery lesions, 311 patients were analyzed. According to the hyperventilation
test performed during invasive coronary angiography, coronary spasm was induced in only 21 (6.8%) patients.
Thus, microvascular angina was present in more than three-quarters of examined patients with chronic stable IHD
without hemodynamically significant coronary artery lesions. Among 49 (15.7%) patients with clinical
manifestations of angina and absence of hemodynamically significant epicardial coronary lesions, in whom neither
coronary spasm (during hyperventilation testing) nor coronary microvascular dysfunction (based on intravenous
dipyridamole testing) was detected, the primary pathogenetic factor of dyspnea and/or chest pain during physical
exertion was heart failure due to diastolic dysfunction. To evaluate the impact of coronary microvascular
dysfunction on quality of life and to assess anxiety levels, patients with microvascular angina were surveyed using
the HADS and Taylor questionnaires. The proportion of patients with elevated anxiety among those with coronary
microvascular dysfunction was significantly higher compared to the control group (0?=32.8, p<0.05), indicating an
association between IHD and increased anxiety levels. The prevalence of elevated glycated hemoglobin (=5.7%)
among patients with coronary microvascular dysfunction was significantly higher than in the comparison group
(64.6% vs. 32.0%, 0?=18.2, p<0.05). We hypothesized that elevated anxiety (=8 points on HADS and/or >21 points on
the Taylor questionnaire) may provoke or exacerbate coronary microvascular dysfunction. Patients were divided
into two groups: those with normal anxiety levels (Group 1, n=101) and those with elevated anxiety levels (Group 2,
n=142). For further investigation, patients in Group 2 were randomized into two subgroups using the online
resource “random.org”: subgroup 2A (n=71) and subgroup 2B (n=71). Patients in Group 1 received standard therapy
with the addition of nicorandil 10 mg twice daily. In subgroups 2A and 2B, treatment differed by the addition of
pregabalin for one month. Specifically, subgroup 2A received nicorandil 10 mg twice daily, while subgroup 2B
received nicorandil 10 mg twice daily plus pregabalin 75 mg twice daily for 28 days.
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HaykoBa (HayKOBO-T€XHiYHa) MIPOAYKILis:

ConiaJIbHO-€EKOHOMIYHa CHpﬂMOBaHiCTb: TIOJIIIIEHHS SIKOCTI )XUTTS Ta 340POB'Sl HACEJIEHHS,

e EeKTUBHOCTI AiarHOCTUKY Ta JIiKyBaHHS XBOPUX

OxopoHHi gokymeHTH Ha OIIIB:

BrnipoBaaykeHHs pe3yJIbTaTiB AUCEPTalii: BiposamkeHo

3B's130K 3 HAYKOBUMH TEMaMH.

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

VII. BizmomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH

BaacHe IlpizBume Im's I1o-6aTbKOBI:

1. AKCbOHOB €BreHin Bosogumuposny

2. Yevhenii V. Aksenov

KBasidikanis: 1. men. 1., 14.01.04

Imentudikarop ORCID ID: 0000-0003-0808-1813

JoparkoBa iHpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUIHUYHOI 0COOM: [lepkaBHa ycTaHoBa "HauioHambHUI iHCTUTYT cepLeBo-

CyauHHOI xipyprii imeHi M. M. AMocoBa HanjioHanbHOI akageMii MEIUYHUX HayK YKpaiHu"
Kopg 3a €IPIIOY: 05493562

Micueanaxo,szeﬂﬂaz 03038, Ykpaina, m.Kuis, Bys. AMocoBa, Kuis, 03038, Ykpaina



dopma By1acHoCTI:
Cdepa praBJIiHHﬂZ HaujonanbHa akageMis MEIUYHUX HAYK YKpaiHU

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. Tabpiensn Aptyp Bonogumuposud

2. Artur V. Gabriyelyan

KBasidikamis: 1. mepn. u., 14.01.04
Imentudikarop ORCID ID: 0000-0002-4141-5902
JonaTkoBa iHdopmalist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: JlepkaBHa ycraHoBa "HallioHabHUiA HAYKOBUIA IIEHTP Xipyprii

Ta TpaHcIuianTosorii imeni O.0. lllaniMoBa” HauioHanbHOI akageMii MEIMYHUX HayK YKpaiHu
Kopg 3a €IPIIOY: 45233967

Micuesnaxomxemm: ByJI. AKagemika lllasimosa, Kuis, 03126, YkpaiHa

dopma BracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂZ HaujonanbHa akageMis MEIUYHUX HAYK YKpaiHU

InenTudikarop ROR:

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Pymenko Cepriii AHaTOTIOBUY

2. Sergii A. Rudenko

KBasidikamis: 1. men. u., npodecop, 14.01.04
ImenTudikarop ORCID ID: 0000-0002-6506-713X
JoparkoBa indopmamist:

IIoBHe HaﬁMeHyBaHHﬂ lOpI/I,ILH‘IHO'l' OCOOM: BiHHMIbKMII HAI[iOHATbHUI MEeIUIHUI yHiBepcureT iMmeHi M. 1.

[Tuporosa

Kopg 3a €IPIIOY: 02010669

Micuesnaxomxeunﬂ: ByJI. [InporoBa, BinHuig, BiHHuMUBKUY p-H., 21018, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂZ MiHicTepCTBO OXOPOHHU 310POB 51 YKpaiHu

InenTudikarop ROR:

PeuenseHTu

VIII. 3akr04Hi BimoMocTi



Biacue IIpizBume Im's [10-6aTbKOBI Pynenxo KocrsauTin Bononummposiy
TOJIOBH pajgu

BnacHe IlpizBume Im's I10-6aTbKOBI Pynenko KocTauTuH BosioAMMUPOBIY
rOJIOBYIOYOrO Ha 3acCimaHHi

BignoBigasbHuUI 3a MiATOTOBKY Pynenko O.B.
00JIiIKOBHX JOKYMEHTIB

PeeCTpaTop FOpuenko TetsiHa AHaToJiiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaToJIiBHA

IistJIbHOCTI




