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MeTa XypHany

Merow >xypHamy € mny6Omikalis HayKOBO-IPAaKTMYHMX MaTepianiB HailBMIOol AKOCTI y ramysi
TEOPETUYHOI, eKCIIEPVMEHTAIIbHOI Ta K/IiHi4HOI KapAionorii, BUCBITJIEHHA CYy4aCHUX CBITOBMX i BITUM3HAHUX
TOOCATHEHb Ta pEeKOMEHJaliil i3 JIKyBaHHA CEpLEBO-CYJMHHUX 3aXBOPIOBAHbD.

PepaxkuinHa nonituka

1. ABTOp HaficuJIa€ CTATTIO Ha €JIEKTPOHHY afipecy
4hvylia@gmail.com. Bumorn mono odopmiaeHHs
MarepiasiB MyOIiKyIOTbCS B KOOKHOMY YMC/I XKYPHAITY.

2. BUCHOBOK Ipo NpUITHATTA CTATTi [0 LPYKY
0a3yeTbcsl Ha BJMCHOBKAX [IBOX HE3a/IeKHNX peleH-
3eHTIB Ta aHasi3i BifHmOBiZHOCTI poboTM HpaBMIaM
ny6mikarii, i3 JOTpUMaHHAM NPVMHLUIIB HeyIepen-
JKEHOCTi, KOHQifeHIiTHOCTI Ta akageMiuyHOI KoOpo-
yecHoCTi. Ilo/mo>keHHA INpo BUAABHUYY €TUKY Mic-
TUTbCS Ha cailTi XypHany (Www.ucardioj.com.ua).

3. Cratts HagcunaeTbes 6e3 imentndikarii aBTo-
pa [0 He3aJIeXHNUX pelleH3eHTiB. PereH3yBaHHA €
MOABIIHUM CITiIIUM.

4. Ilicma oTpuMaHHA 3ayBa)ke€Hb Ta IPOINO3M-
LI/l pEeLIeH3€HTIB CTAaTTA PO3IANAETbCA PENAKLITHOK0
Kosterielo >XypHany (3 TwokHi). 3a moTpebu aBTOpOBI
Ha/ICUIA€ThCSA y3araJIbHEHNIi BYUCHOBOK.

5. ABTOp BHOCUTD BUIIPaB/IeHHA y CTaTTIO BifiTlIO-
BiJJHO [1O 3ayBa)keHb PELIEH3EHTiB Ta KOMEHTapiB pefl-
Kojierii 1 Haficuiae 1 MOBTOPHO YIIPOJOBX 2 TVKHIB.

6. PelleH3eHTN ITOBTOPHO PO3INIANAIOTH BUIIPAB-
JIEHy aBTOPOM CTATTIO i Ha/lalOTh BUCHOBOK. Y pasi

HO3UTUBHOIO BUCHOBKY CTATTS BBOAMUTDLCA [0 3MicTy
JKypHaiy. Yci CHipHi NMTaHHA, 0 BUHUKAIOTh MiX
aBTOPOM i peLleH3€HTOM, PO3I/IANAITbCA Ha 3acifjaH-
Hi pefIKOJIeril.

7. IlinroroBneHa o myomikariii B >kKypHaJii 3BepcTa-
Ha CTaTTA HaJICMIAETbCA aBTOPOBi 3 METOK OCTaTOYHOI
HIEPEBiPKM TEKCTY Ta IIFOCTPATMBHOTO MaTepiaty.

8. Yci crarTi,
pO3MilyoThCA Ha
(www.ucardioj.com.ua).

B YaCOIINCI,
KypHaiy

ony6nikoBaHi
BebOcailTi

9. JKypHan goTpuMyeTbcs NOMITUKU BiTKPUTOTO
HOCTyIy [0 OIyOIiKOBaHMX MarepiajiB, BU3HAIO4M
IpiOPUTETHNMN Bi/IbHe MOLIVMPEHHA HayKOBOI iHpOp-
Manii Ta 06MiH 3HaHHAMU 3a[yIAd IIOOATBHOTO CYC-
HinbHOTO nporpecy. Kopucrypadi MaloThb MOXXIMBICTh
BiJIbHO UMTaTH, 3aBaHTAXXYBATH, KOIIIOBATY Ta IIOLIN-
pIOBaTU TEKCTU 3 HaBYa/TbHOIO Ta HAYKOBOIO METOIO 3
000B’13KOBUM 3a3Ha4e€HHAM aBTOPCTBA Ta BUXIiHUX
JAHUX Y XXYPHaJIi.

10. TlepeBara B my6mikalii Hafa€TbCA CTATTAM
AHT/IiICPKOI0 MOBOIO.
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HeratuBHui BNAMB NOEAHAHHS rocTporo iHpapkry
miokappaa, aktusHoro COVID-19 ra ¢akropis,
AcoUiiOBAHMUX i3 BOEHHMM YOCOM, HO OCOBNUBOCTI
BigaaneHoro nicnaiHpapkTrHOro nepioay

O.B. LLymakos, O.M. INapxomerko, O.A. Ckapxescbkuid, .M. Jlytan,
O.l. lpkin, [1.B. Xomskos

1Y «HauioHanbHWi HaykoBUI LeHTp "IHCTUTYT Kapaionorii, KNiHIYHOT Ta PereHepPATUBHOT MEAULIMHM
imeHi akagemika M.I1. Crpaxecka” HAMH Ykpainm», Kuis

Meta poboT1 — BUABMTM MAPKEPHM LOBIOTPUBANOTO CEPLEBO-CYANHHOTO PU3MKY Y XBOPHX 3 FOCTPUM IHPAPKTOM Mio-
kapaa (M) y noeaHanni i3 aktueHmm COVID-19 i ctpecoreHHmM 0BCTABUHAMU BOEHHOTO YACY TA OLHUTM BISIUB LIMX
dbakTopis Ha 0COBNMBOCTI BigAANEHOro MCNAIHAPKTHOrO Nepioay.

Marepianu i metogn. byno obcrexxerno 160 xeopux i3 [IM (cepeaniit Bik — 64 pokw, yonosikis 6yno 78 %), 3 Hux ogHa
yactuHa xsopux (n=80) npoxoamnu nikysarHsa go nangemii COVID-19 ta ctaHoBMnM rpyny KOHTPOMIO, APYrd HACTUHA
(n=31) — nig yac naHgemii i aktreny cynythio iHbekuito SARS CoV-2; tpets yactnHa (n=49) — Ha Tni BOEHHOrO CTAHY B
Ykpaiti i He manu aktneroro COVID-19. Yci xBopi npoiwnm CTaHAApTHE TOCTITANbHE NIKYBAHHS BIANOBIAHO 0O YMHHMX
PEeKOMEHAALIM (i3 BILNOBIAHUM KNIHIKO-TABOPATOPHUM OBCTEXEHHSM). Y LOCHILKEHHS HE 3AMy4anu XBOPUX, ki MOMEPIN B
crauioHapi. Hapani 30 BCiMa XBOpMMM JOCHIAXKYBAHMX rPYN CNOCTEPIrany ynpofosx 2 pokis. BigsHauanu Bunanku cmepTi,
3HAYYLLI CEPUEBO-CYLMHHMX MOAIT, O TAKOX KOMBIHOBAHY KIHLEBY TOUYKY «CMEPTb 0HO CEpUEBO-CYANHHI NOLIT».

Pesynbratn Ta obroeopeHHs. Bussnero, wo y xsopux, aki manu cynythiin COVID-19, cnocrepiranacs uwa 4acrtota
sinnaneHoi cmepti (19,4 npotu 7,5 % 8 rpyni kontponio, p=0, 1), Togi sik y xeopux i3 [1M nig 4ac BoeHHOro cTaHy HAMBULLOIO
6yna yactota HedaTansHux nogin (46,9 npotu 27,5 % & rpyni korTponio, p<0,05). 3Hauywmmm mapkepamu eigaaneHoro
CepueBo-CyamnHHOro puauky y xsopux Ha M 3 aktusrm COVID-19 6ys sinHocHUI piseHb nimbouuTie (> 15 % Ha nepuy
poby M, > 18 % Ha 5-10-1y poby), a TAKOX LIKANA, WO MICTUAA MOKA3HUKM BIZHOCHOMO PiBHA NIMGOUMTIB NPOTSIroM
roCniTanbHOrO Nepiofy, PiBHsS 3aransHoro GinipybiHy Ta xonectepuHy ninonpoteinis Bucokoi winsHocTi (JTMNBLL) Ha nepy
poby (wytnusicts 91,7 %, cneundiunicts 87,5 %, p<0,001). Y xsopux i3 [IM nig 4ac BoeHHOrO CTaHY BignaneHui pusmx
MOXHa Byno nepeabayaTti 3a WKANO, WO CKIAAAETbCA 3 KiNbKOCT IEMKOUMTIB, PiBHA reMorobiHy TA BiiICOTKA HErOMO-
reHHOCTi TpombouuTie 30 po3mipom Ha nepuy goby M Ta sincotka nimbouuTis i pieHa rmiokosu Ha 5—10-1y noby M, a
TAKOX 3 PAKTOPIB KOPOHAPHOrO CTEHTYBAHHS TA MPU3HAYEHHS TUKATPENOPY B CTALIOHAPI, HASBHOCTI > 2 3HAYYLUMX
(> 70 %) abo saranom > 3 kopoHApHMxX CTeHO3IB (4yTnuBicTs 76,2 %, cneupdivnicts 95 %, p<0,001).

BucHosku. Y xsopux Ha [IM dakTtop aktusHoro COVID-19 cnpuse 36inblueHHIo 4aCcTOTH BiGAANEHOT CMepTi, TOAI Ak
}AKTOP BOEHHOIO YaCy MNiABMULLYE BILAANEHMI PU3KMK BHACNIAOK HEPATANBHMX CEPLEBO-CYAMHHMX nogin. Ller snnve aco-
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O.B. lWLymakos Ta cnisasT.

LilOETbCS 3 4e3AAANTMBHUMM 3MIHOMM 3ANANBHOI TA CTPECOBOT BiANOBIAI OPraHi3My MOAMHU HA IHAPKTHE NMOLIKOAXKEH-
HA, WO BinOBPaXAETLCA y cneundidHmx KiHiko-nabopaToOpHMX NOPYLIEHH:X, AKi (HQ BiAMIHY Bif BIZOMOro paHiwe map-
Kepa HeNTPOdINLHO-NIMbOUMTAPHOTO CMIBBILHOLIEHHS) AAIOTL 3MOTY IHAMBILYQNI3OBAHO OLIHUTM LOBrOTPUBANMMA PU3MK

Y LMX XBOPUX.

Kntouosi cnoea: roctpuit indapkTt miokapga, COVID-19, BoeHHMIt CTAH, BiAANEH yCKNagHEHHs

memivHa xBopoba cepiys (IXC) e ogniero 3 Hait-

Oi/1bII PO3IIOBCIO/KEHNMX i Hebe3leuHNX HO30-
JIOTiYHUX OJVIHUID Cepefi CEpLEBO-CYAVHHNUX 3aXBO-
ploBaHb. 30KpeMa, 3a gaHuMu Institute for Health
Metrics and Evaluation: GBD Compare, B Ykpaiui y
2023 poui cmeprtsb Bif IXC cranoBuna 45,2 % 3aranb-
HOl KI/IbKOCTi /IeTa/IbHUX BUMAJIKIB i3 TEHJIEHIIIEI0 10
3pocTaHHA NpoTAroM 4dacy. Cepef HANTAKIUX MPOS-
BiB IXC cnig Bupinuty roctpmit indapkr miokapma
(TIM), Axwii, HaBiTh 32 YMOB CBOEYACHOI KOPOHAPHOI
PeBACKyNApKU3allil, CYHNPOBOMKYETbCA aCENTUIHUM
imemiyHO-penepysiliHNM IOLIKOKEHHAM MioKap-
Za, 110 30ibIIye 06CAT iHpapKTHOTO yparkeHH [8].

OcTraHHIMM pOKaMM JIOACTBO 3iTKHY/NIOCA 3
HOBOIO, JOCUTb IOLIMPEHOI0 KOMOPOiTHICTIO y IallieH-
tiB i3 TIM - COVID-19 [16]. Kniniuai nposiBu
COVID-19 BapionTh Bifi aCMMIITOMHOTO Iepebiry o
Ba)KKOI IIHEBMOHII Ta TOCTPOIO peCHipaTOPHOIO JVC-
Tpec-cuMHApoMYy, Ipu ubomy Bipyc SARS-CoV-2 moxe
BpaKaTy eHJOTeNiil CyAMHHOI CTiHKM (HigBUIIyIoun
PU3YK TPOMOOTMYHNX YCK/IAJHEHb), 2 TAKOXK CIPUATHI
IpAMOMY ITOLIKO/KeHHIo Miokappa [1, 5]. Ha cboropHi
icHyroTh mani mpo BB cynmytHboro COVID-19 y
nanieHTiB 3 ['TM Ha po3BUTOK TOCHITaTbHUX YCKIAJ-
HeHb, 30KpeMa jetanbHi Hacmigku [14]. Ilposepeni
HOOCTiDKEHHA MiATBEPI)KYIOTh, 1O IIEPEHECEeHUN
COVID-19 mnoripurye mporHos ta Iepe6ir ceprieBo-
CYAVHHUX 3aXBOPIOBaHb y mopmanbimomy [10, 19],
IIpOTE HAyKOBMII JOCBi/l BiTHOCHO Bifijja/leHMX HACIIij-
KiB mepe6iry I'IM y noegnanni 3 COVID-19 € obmesxe-
HuM [9]. BogHouac six akTuBHa iHdekis SARS-CoV-2,
Tak i Tepamis akruBaoro COVID-19 (30kpema, aHTU-
OakTepia/sbHa, MPOTUBIPyCHA Ta TOPMOHAJIbHA Tepa-
i) y manienTis 3 ['IM MOXyTb CyTTEBO BIIMBATH Ha
iHpopMaTUBHICTD MapKepiB AK TOCHITaJIBHOTO, TaK i
Bifiila/leHOT0 IIPOTHO3Y (SIKi pO3pO6ISAIICH Y Tepiof 10
IaHjeMil 1 He MOXKYTb OLIiHUTM aHi BIJIMB Ha IIPOTHO3,
aHi 3MiHM B KmiHidvHOMYy mpodinmi xBopmx Ha I'IM,
CIIpMYMHEH] IIi€l0 BaXXKOI0 BipycHOW iHdexmiem) [2,
17]. BupineHHsa 1ux 0COOMMBOCTENl € BaXKIUBKUM B
YMOBaX, KOIM Bifi CBOEYACHOI Ta TOYHOI OL|iHKMU
MOJja/IbIINX IIEPCIEKTUB XBOPOTO MOXKE 3ajieXaTu
110r0 XUTTH [6].

YMOBaMu TpUBAjoOro BOEHHOTO CTaHY € CTilike
Bif4yTTsA HebGesmeku, BTpaTa 61MM3bKMX, iHoOpMaiii-
He IIepe€BaHTAaXXEHHA Ta COLia/JIbHO-€KOHOMIYHMI
crpec. lle cTBOpIOE MOCTIMIHUII CTPECOPHO-TPUBOXK-
HMII CTaH, L0 NPU3BOAUTDH [0 3MiH B aflalTalliliHUX

CCTeMaxX OpraHi3My (peHiH-aHTiOTeH3MH-albloCTe-
POHOBOI CUCTEMM Ta CUCTEMM iMyHHOI Bigmosini), 3
MiZBUILIEHHAM apTepiaJbHOTO TUCKY, 4aCTOTHU ceplie-
BUX CKOpPOYEeHb Ta PiBHS ITIIOKO3M B KpoBi [20].
Xponiunnii crpec (0co61MMBO 3 PO3BUTKOM JIEIIPECHB-
HOTO CTaHy) 3HAUHOI0 MipOI0 BIUIMBA€ Ha CUCTEMY
iMyHiTeTy (mepir 3a Bce — 4epe3 CyNnpecOpHi IIUTOKi-
HM), TIOpyIIyoo4n ii po6oTy Ta iHirjirooum po3BUTOK
CTpec-00YMOB/IEHOTO HeliposamaneHHA [3, 4, 21]. B
yMOBaX CTPECOT€HHOTO BIIIMBY BOEHHOTO 4acy Iie
HIPU3BOAUTD, OKPIM CIIPUAHHA PO3BUTKY HAENpPeCcUB-
HUX PO3/afiB, 0 IPOTPECYBAHHA CePLIEBO-CYAMHHUX
3aXBOPIOBaHb — 30KpeMa [0 MaHiecraril KIiHIYHUX
nposieiB IXC [12, 13]. Takox Bigomo, 1m0 XxpoHiuHa
eKCIO3MLliA CTpecoreHHMX (akTopiB y MAIli€HTiB 3
nokymeHnToBaHoo IXC moB’ssaHa 3i 30inblieHHIM
PU3NIKY CeplLeBO-CYAUHHMX IOAi (IMOBipHICTD po3-
ButKy I'IM 3pocrae npuHaiiMHi yasiui) [7, 18].

Mera po60TH — BUABUTY MapKepy JOBIOTpPUBA-
JIOTO CepLieBO-CYAVMHHOIO PU3KKY Y XBOPUX 3 TOCTPUM
iHpapkTOM MioKapia y TO€ZHAHHI 3 aKTUBHUM
COVID-19 i cTpecoreHHUMU 00CTaBMHAMM BOEHHOTO
9acy Ta OLiHUTM BIUIVB IUX (PaKTOpiB Ha 0COOMMBOCTI
BifiaseHoro micaAiHgapKTHOrO mepiofny.

MATEPIAJTN | METOM

[TpocnextuBHO ob6cTexxeHo 160 xBopux 3 IXC
(cepenHiit Bik — 64 poxu, 4onoBikiB — 78 %), Aki mepe-
Hecmm I'IM 3 eneBaniero cermenra ST y 2019-2023
POKax i BUmmcaHi 3i cTaljioHapy A/1d IOJaIbIIOro CIo-
CTepe>XeHHs MPOTAToM 2 pokiB. XBopi rpymu 1 (n=80)
npoxopunu fAiKkyBaHHA y 2019 poui pgo manpemil
COVID-19, rpymn 2 (n=31) - mig wyac maHpemii 3
aKTUBHOIO CYNIyTHBOI iH]eKIielo, rpymm 3 (n=49) -
mic/A TOYaTKy B YKpaiHi BO€HHOro cTaHy (moTmit
2022 poky - cideHp 2023 poky) i He Many aKTUBHOTO
BipyCHOro 3aXBOpIOBaHH:. J[iarHO3 aKTMBHOTO 33aXBO-
proBanH:a Ha COVID-19 3pificHIoBanu 3a JaHMMU €KC-
IIpec-METOAY, IO3UTUBHOI IIO/IiIMEPHO-/TaHIJIOrOBOI
peax1iii i BMicTy cnerméivanx iMyHOTI00Yy/1iHIB KpOBI.
Bci xBopi oTpMMyBanu peKOMEHIOBAaHY Tepallilo sAK
mia I'IM, Tax i jy1 aKTMBHOTO BipyCHOTO 3aXBOPIOBaH-
HA (Tpyna 2) 3 BUKOPUCTaHHAM Y Oi/IbIIOCTi BUNIAKiB
¢dapmako-iHBa3sMBHUX MiIXOMIB O iKyBaHHA.

Y Bcix mauieHTiB 6y/10 OTPMMaHO 3TOAY Ha IpO-
BeJIeHH: KOMIIZIEKCY 00CTeXXeHb IIPOTATOM CTallioOHap-
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Tabnuus 1

OpwuriHanbHi gocnimxeHHs « ATepocknepos, iwemiuHa xsopoba cepus 9

KniHiko-aHOMHeCTUYHA XapaKTEPMCTMKA XBOPHMX 3 rocTpUM iHpapkTom Miokapaa [% (n)]

Mokashmk r(?:;;%)] r{:,f; )2 r(F:,);T; Pi-2 P2-3 Pi-3
Yonosiua crats 83,8 (67) 71,0(22) 73,5(3¢) 0,21 0,98 0,24
Anamres IXC 18,8 (15) 29,0(9) 30,6 (15) 0,35 0,92 0,18
Mepenecenuit [IM 11,3(9) 19,4 (6) 20,4 (10) 0,41 0,86 0,24
@I 8 aHoMHeS] 7,5 (6) 9,7 (3) 6,1 (3) 0,49 0,52 0,53
YKB/AKLL 10 (8) 16,1 (5) 18,4 (9) 0,55 0,96 0,28
X 77,5 (62) 80,6 (25) 79,6 (39) 0,92 0,86 0,95
Mepenecere MMK 2,5(2) 12,9 (4) 4,1(2) 0,05 0,15 0,50
un 18,8 (15) 16,1 (5) 18,4 (9) 0,94 0,96 0,88
CH 22,5(18) 22,6 (7) 22,4(11) 0,79 0,79 0,83
Mepenecenuit COVID-19 B aHamHesi 0(0) 0(0) 40,8 (20) - - -

Bakumnauii sig COVID19 0(0) 22,6 (7) 65,3(32) - 0,001 -

KypiHHs 37,5 (30) 25,8 (8) 46,9 (23) 0,33 0,09 0,41

P — PiBEHb CTATUCTMYHOI 3HAYYLWIOCTI BiIMIHHOCTI NOKA3HwMKiB BianosiaHwx rpyn. IXC — iwemidna xsopoba cepus; [M — roctpuit indbapkT miokapaa;
®I - dibpunauis nepeacepas; YKB — uepeswkipHe koporapHe sTpydanHs; AKLL — aoptokoponapHe wyHTyBaHHs; [X — rineptoHiuna xsopoba;
ITIMK — roctpe nopyuueHHs Mo3kosoro kposoobiry; LU — uykposuit giabet; CH — cepuesa HepocTaTHiCTb.

HOTO JIIKYBaHHA. Y JOCTi/I)KeHH:A He 3a/Ty4dany HaljieH-
TiB 3 TSXKKMMU NOPYLIeHHAMM QYHKILII HUPOK, IediH-
KU, Ba)XXKOI0 aHEMI€l0, ICTMHHMM Kap[AiOreHHUM
IIOKOM, a TAKOXX Ialli€HTIB, SIKi IOMep/N B CTalliOHapI.

CratucTuuHMII aHaIi3 MPOBOAVIN 32 JOIIOMOTOI0
makeTiB mporpam Statistica (StatSoft Inc, Bepcis
7.0.61.0) Ta Microsoft Excel 2016 3 BukopucraHHAM
METOJiB ONMMCOBOI CTAaTUCTUKM: t-KpuTepilt CTbIofeH-
Ta, Kputepii ManHa — BitHi Ta BinkokcoHa, koedirien-
™n Kopermsauii [Tipcona (mns BUMagKiB HOPMAaTbHOTO
posnopiny) i Cripmena (11 BUIIafikiB HeHOPMa/IbHO-
rO PO3MNOfiNy), TeCT KCi-KBafipaT Ta TOYHUII TeCT
dimepa, o6uncnenss BifHocHoro pusnky (BP) i3 95 %
poBipurM iHtepBanom ([II), MOKa3HMKM YYTIMBOCTI,
cneumbquOCTi, MIO3UTHUBHOIL IPOTHOCTUYHOIL IIiIHHOCTI
(TITIII) Ta HeraTMBHOI TPOTHOCTUYHOI I[IHHOCTI
(HIIL) recty. Ins BU3HAYeHHA TPAaHUMYHUX 3HAYCHD
KpUTepilB BUKOPUCTAIN PO3pOOIeHNiT HaMy aBTOMa-
TU30BAHMII AJITOPUTM IOKPOKOBOTO MifOOPYy ONTH-
MaJIbHOTO TPaHMYHOrO 3HauyeHHs Ha 6asi Microsoft
Excel 2016 Ta mertopuky mob6ypmou ROC-kpuBux 3
maketa SPSS Statistics (Bepcist 17.0). Kpurepiem cta-
TUCTMYHOI 3HAYYLIOCTI BigMIHHOCTEN BBaXXanu
p<0,05.

IIpu aHamisi ouiHoOBaMM TpajguiiiiHi KIiHIKO-
aHaMHeCTW4Hi (akTopy, pe3ynbraTy 1abOpaTOPHUX
ROCTI/PKeHb KPOBi 11 iHCTpyMeHTaIbHOTO (Y/IbTpasBy-
KoBOro) obcrexxeHHA. OLIHKY ocobnmBoOCTel MmicmA-

TOCIITaIbHOTO Iepebiry XBopooy MpoTAroM 2 pokis
CIIOCTepeXXeHHA NPOBOAUIN 3 BUKOPUCTAHHAM CIIelli-
aJIbHOTO ONMTYBAJIbHMKA IIiJ] 9ac TeneOHHUX A3BiH-
KiB 260 MOBTOPHUX Bi3WTiB y KiHiKy. B mporeci ana-
N3y IPOBEJEHO IOPIBHANBHY OLHKY K/IiHiKO-aHaM-
HEeCTUYHVX IIOKA3HNUKIB, Ta00paTOPHUX Ta IHCTPYMeH-
TaJIbHYUX JJAaHMX LIOJ0 rocIitanbHoro nepebiry I'IM, a
TaKOX ILOJO Bifila/IEeHOrO CIIOCTEPEXEHHA B IpyIax
3icTaB/eHHA.

[TopiBHAHHA JOCTIIKYBaHUX I'PYIl 32 OCHOBHUMM
K/IiHIKO-aHaMHECTUYHMMI TOKa3HUKAMM HaBELEHO B
mab6zn. 1 Ta 2.

Amnani3 KniHiKO-aHAMHECTUYHUX XapaKTepUCTUK
CBiIUMB NpO X MOAIOHICTD y JOCIIKYBAaHNUX IPYIIaxX.
ITpote xBopi i3 cynyTHim COVID-19 6ynu Ha 8 pokis
crapuii, HiX XxBopi 1o maHzeMii (p<0,005 nmopiBHAHO 3
rpymoro 1), yacTilme Manyu IHepeHeceHe IOPYIIEHH:A
MO3KOBOTO KPOBOTOKY B aHaMHesi (p<0,05 mopiBHsAHO
3 Ipynomw 1), mpoTe cepef HUX CIOCTepiranach TeHAeH-
IIis 10 HAMHIDKYOro BifcoTka Kypuis (25,8 %, p<0,1
HOPiBHAHO 3 rpynoio 3). XBopi rpymn 3, B sakux ['IM
PO3BUMHYBCS IiJ] Yac BOEHHMX Jiili, Oi/IbII HIX y TpeTn-
Hi BUIAJKIB BXXe IIepeHeCAM [JOKYMEHTOBaHUN
COVID-19, a iBi TpeTyHM Oy1u BaKI[MHOBaHi.

Yci xBopi Ha I'IM oTpumyBanm peKOMEHIOBaHe
NiKyBaHHA (mabz. 3). BoHO mpakTU4YHO He Bifgpi3HsIO-
¢ B JOCTIPKYBaHMX Tpylax (30kpema BCi MalieHTH
OTPUMYBAIM CTaTMHM Ta TNOABINIHY aHTUTPOMOOIM-
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Tabnmus 2
KinbkicHi kniHiko-QHOMHECTMYHI MOKA3HUKM Y XBOPMX HA FOCTpMM iHPAPKT MiokapAad nig Yac rocnitanisawji

(Mm)

Mokasuk r(?,);réoo)] r(F:,);gd])z r(F:,);Tg;? Pi-2 P23 P13
Bik, poku 59,8+1,1 67,0%2,1 64,2+1,6 0,005 0,298 0,028
IMT, kr/m2 30,1+0,6 26,9+1,7 28,5+0,7 0,267 0,523 0,087
Yac sig noyaTtky cMMnTomis, rog, 4,39+0,45 5,03+0,88 6,40+0,96 0,529 0,312 0,069
CAT, mm pr. cT. 133,0+2,4 132,6+3,2 137,8+2,9 0,918 0,235 0,214
OAL, mm pT. cT. 82,6+1,9 81,2+1,7 85,4+1,9 0,581 0,1 0,291
SpO,, % 94,4+0,6 94,0+0,8 95,7+0,6 0,726 0,109 0,132
YCCsa 1 xs 77,1+1,7 77,4+2,5 80,9+2,2 0,916 0,3 0177

P — PiBEHb CTATUCTMYHOI 3HAYYLLOCTI BIIMIHHOCTI NOKA3HWMKiB BianosigHux rpyn. IMT — ingekc macu Tina; CAT — cuctoniunmi aptepianbHuin Tuck; OAT —
niacToniunmnit aptepianehmit Tuck; SpO, — HacuuenHs kposi kicHem; HCC — yacTota ckopoueHs cepus.

Tabnmus 3

MepukaMeHTO3He NiKyBAHHS XBOPMX 3 rocTpmMM iHdapkTom miokapaa [% (n)]
Mpu3Hayenui npenapar F(;:‘);nsao)] F(z);réa])Z r(i);llc;f Pi_s Py_3 Pi_3
beta-6nokatopm 93,8 (75) 93,5(29) 98 (48) 0,70 0,37 0,30
HusbkomonekynspHi renapuHm 97,5(78) 96,8 (30) 95,9 (47) 0,79 0,65 0,06
InriGitopu AND / 91,3(73) 93,5(29) 93,9 (46) 0,50 0,69 0,44
bnokatopw peuentopis aHrioteHsuny I
JiypeTukm 17,5(14) 38,7(12) 16,3 (8) 0,022 0,045 0,86
Brnokartopw anspoctepoy 57,5 (46) 80,6 (25) 59,2 (29) 0,045 0,08 0,92
iH3KTI2 10(8) 3,2(1) 18,4 (9) 0,23 0,053 0,40
I’ exLiHM KBOPLIETHH 98,8(79)  90,3(28) 91,8 (45) 0,07 0,15 0,06
OparbHi aHTUKOArynaHTH 7,5 (6) 9,7 (3) 8,2 (4) 0,48 0,71 0,71
AHTUKOQrynaHTHG Tepania B CTauioHapi 100 (80) 93,5 (29) 100 (49) 0,073 0,15 1,00
AnTHpia6eTuni 3acobu B cTauioHApi 17,5 (14) 16,1 (5) 20,4 (10) 0,85 0,93 0,89
bnokaTtopu npoToHHOT NoMnK B CTauioHapi 97,5(78) 96,8 (30) 98 (48) 0,81 0,66 0,71

p — piBEHb CTATUCTUYHOT 3HAYYLLOCTI BIAMIHHOCTI NOKa3HMKiB BignosigHux rpyn. AMN® — anriotensuHnepetsopiosanbhmit depment; iIH3KTT2 — inribitopu
HATPIR3ANEXHOTO KOTPAHCMOPTEPA FIOKO3W 2-T0 TUMY.

TapHY Tepani), 3a BUHATKOM TOTO, 1110 XBOpi Ipymu 2
YacTille OTPUMMYBa/IN AiyPEeTUKU VI aHTATOHICTY MiHe-
Pa/TOKOPTUKOIIHUX PELIENTOPIiB 3 OITIA/lY Ha JIIKyBaH-
H 3aCTiTHOIL ceplieBOI HEJOCTAaTHOCTI.

PE3YJIbTATU

[Ipn ananisi xapakrepuctuk iHdapkTHOrO ypa-
JKEHH: Ta JI0T0 PO3BUTKY (mabn. 4) 6yno BUSABIIEHO,
110 XBOpi rpym 2 Ta 3 yacTille Mau nepios HecTabinb-

HOCTi KOpOHApHOTO KpPOBOIUIMHY IIepe]i BUHMKHEHHAM
I'IM nopiBHsaHO 3 xBopyuMu rpymn 1 (p<0,05 B 060x
BuIajKax). Takoxx xBopi rpymnu 3, K i rpynu 2, 6y
cTapuii 3a BIKOM IOpPiBHAHO 3 XBopumu rpymu 1
(p<0,05).

Mo cTocyeTbcA ypaXkeHHA CYAMH CEpLs, MU He
3HANMIIM CYTTEBOI PisHULIL y JIOKa/isallii reMofMHa-
MiYHO 3HAYYHMIMX aTEPOCKIEPOTMYHMX OJAIIOK, a
TAKOXX Y KiZIbKOCTi BCTAaHOBJIEHMX CTEHTIB MK yciMa
rpynamu xsopux. IIpore y XBOpMX 3 aKTUBHUM
COVID-19 4yactime peectpysamu I'IM mnepegHboi
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Tabnmus 4

OpwuriHanbHi gocnimxeHHs « ATepocknepos, iwemiuHa xsopoba cepus
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Xapaktepuctuka iHpapkTy Miokapad, YPaXeHHs KOPOHAPHOro pycnda Td iHTePBEHLiMHUX BTPYUYAHb Y JoOCHi-

OXYBAHMUX rpynax

lpyna 1

lpyna 2 lpyna 3

Moka3znmk (n=80) (n=31) (n=49) Pi-2 P2_3 Pi_3

MM i3 sybuem Q, % (n) 91,3(73) 93,5(29) 85,7 (42) 0,51 0,24 0,51

Mepeans nokanisauis ypaxerHs, % (n) 47,5 (38) 71,0 (22) 63,3 (31) 0,044 0,68 0,11

3aaHs nokanisauis ypaxerHs, % (n) 53,8 (43) 41,9 (13) 40,8 (20) 0,36 0,83 0,25
Hecrabinshicts nepen M, % (n) 22,5 (18) 51,6 (16) 42,9 (21) 0,01 0,59 0,03
MposenerHs nepsuHHoro HKB, % (n) 92,5 (74) 71,0 (22) 83,7 (41) 0,014 0,39 0,19
Yac no nposepenns HKB («asepi—6anom»), rog 0,66%0,10 1,07£0,28 0,59+0,10 0,197 0,139 0,63
(M£m)

Cepenhs kinskictb creHosis > 70 % (M£m) 1,53+0,08 1,68+0,19 1,78%0,14 0,460 0,436 0,117
Cepeats kinbkicts creHosie > 50 % (M£m) 1,92+0,09 1,91£0,18  1,89+0,15 0,954 0,941 0,869
CepenHs KinbkicTb BCTAHOBREHMX cTeHTiB (M£m) 1,08+0,07 0,84%0,15 1,13+0,09 0,159 0,112 0,701

p — piBEeHb CTATUCTUYHOT 3HAUYLLIOCTI BIAMIHHOCTI NoKa3HuKiB BignosigHux rpyn. [M — roctpuit inpapkT miokapaa; HKB — yepeswikipHe kopoHapHe BTpY-

YAHHA.

Tabnmua 5

Exoxaupniorpcdﬁqni NOKA3HMKM XBOPMX 3 FrOCTPMM iHPAPKTOM MIOKApAd ynpoAOBX rocriTanbHOro nepiogy

(M£m)
MNoka3zHuk r(i);l-ls%; r(‘:‘):;f r(F:\);T;? Pi_2 P23 Pi_3
KOO Ha nepuwy noby MNM, mn 116,9£3,3 131,6£7,9 112,9£43 0,115 0,058 0,468
KOO Ha pecsaty noby MM, mn 131,9+4,6 136,2%7,9 117,3£7,7 0,650 0,110 0,128
OB JIL Ha nepwy noby MM, % 50,6%1,0 53,4£3,2 49,9+1,2 0,436 0,339 0,665
OB JILL Ha pecary noby M, % 49,7£1,0 51,2+£3,4 49 5+1,9 0,694 0,679 0,922
ToswmHa ctinku JILL, cm 1,10+0,02 1,05+0,03 1,10+0,02 0,205 0,274 0,857
Poamip nisoro nepeacepas Ha nepwy noby MM, 3,99+0,06 4,25%0,09 4,10+0,10 0,022 0,269 0,351
M
BigHowenns E/A Ha nepuy aoby [NM 1,05+0,08 0,87+0,09 0,98%0,09 0,159 0,415 0,546
YHac ynosinbHeHHs pAHHLOTO TPAHCMITPANBHOTO 179,80£9,00 191,90+£26,20 196,10+9,9 0,680 0,888 0,236

kposonuHy Ha nepwy poby MM, mc

p — piBEHb CTATUCTUYHOT 3HAYYLLOCTI BIIMIHHOCTI Noka3Hukis signosigrux rpyn. NM — roctpuit indapkT miokapaa; KOO — kiHuesogiacToniunui o6’em;
OB JILL - dpakuis Buknay nisoro wnyHouka; E/A — sigHowerHs wemnakocTi paHHboro (E) o nisHboro (A) piacToniyHOro HanOBHEHHS NiBOTO LWNYHOUKA.

CTiHKM JIiBOTO LIJTYHOYKAQ, & TAKOX (BHAC/TITOK ITeBHUX
npo6eM i3 3abe3led4eHHAM KapaHTMHHNUX OOMeXeHb
y JMiKapHi Iifj 4ac maHjeMii) CTaTUCTUYHO 3HAYYILIO
pinuie nmpoBopgumicsA iHTepBeHLHI BTpy4aHHA. [Ipu
LIbOMY TPYIM He Bifpi3HAMNCH 3a CTpOKaMM IIpOBe-
OeHHsA 4YepesUIKipHOTO KOPOHAapHOTO BTPY4YaHHSA
(UKB), posnopinom snokanmizauii BTpy4aHb Ha KOpO-
HapHOMY JlepeBi Ta 3a KilbKiCTIO BUABJIEHUX CTEHO-
TUYHUX YPaXKeHb.

Pesynbratu exokappiorpadigHoro o6cTexeH-
Hi Yy XBOPMX [AOCHIJP)KYBAaHUX IPYIl HaBeleHi B
mab. 5.

SK MokHa 6aunMTy 3 TaHUX, HABENEHUX B Ao 5,
B rpymni 2 (mopiBHAHO i3 rpynmamu 1 ta 3) crocrepira-
Nach TeHAeHILisA o 6inpmux sHaveHb KJJO Ta posmipy
niBoro nepepcepas Ha nepury go6y I'IM, nmpote pos-
6ibxuocTi 3a KIIO BTpartuim cTaTUCTUYHY 3HAYYLIiCTh
mo 10-i pobu, 1m0 BKasye Ha 3icTaBHICTb XBOpMX 3a



12 Ykpaircokuit kapgionoriunuit xypHan. 2026. Tom 33. Ne 1

Tabnuus 6

CepueBo-CcyauHHI Ta iHWI KNIHIYHO 3HAYYLLi NOA(T Y XBOPUX HA rocTpui iHAPKT MIOKAPAA NPOTIroM 2 pokis

cnocrepexeHHs [% (n)]

O.B. lWLymakos Ta cnisasT.

Moxasmux [EES S T T R
CmepTb 7,5(6) 19,4 (6) 8,2 (4) 0,1 0,13 0,69
Y 8,8(7) 0(0) 4,1(2) 0,091 0,37 0,26
rMMK 1,3(1) 3,2(1) 0(0) 0,48 0,39 0,62
AKLL 2,5(2) 0(0) 2,0(1) 0,52 0,61 0,68
CrenTtyBaHHs 8,8(7) 19,4 (6) 8,2 (4) 0,22 0,13 0,59
locniTanizauis 3 KAPAIanbHUX NPUUMH | 18,8 (15) 355(11) 42,9 (21) 0,106 0,67 0,01
Bakumnauis sin COVID-19 48,8 (39) 38,7 (12) 65,3 (32) 0,46 0,04 0,12
Migreepoxenmit COVID-19 npotarom 2 pokis 16,3 (13) 3,2 (1) 4,3(2) 0,054 0,67 0,03
CNOCTEPEXEHHS

Kinbkicts xsopux is BCCIT 2 27,5 (22) 41,9 (13) 46,9 (23) 0,21 0,84 0,04
CmepTtb Ta/a60 BCCIT npoTarom 31,3 (25) 61,3(19) 51,0 (25) 0,007 0,50 0,04

2 pokis crnocTepexeHHs

P — PiBeHb CTATUCTUYHOI 3HAYYLLOCTI BIAMIHHOCTI nokasHukis sianosiaHux rpyn. | 3aroctpenns IXC, [ACH, remoanHamiuHo 3HauyLmMit napokcuam dibpu-
nauii nepeacepas, iMnnaHTauis wWryuHoro sogis putmy. 2 MM, TTIMK, pesackynapusauis, rocnitaniaallis 3 NpMBody 3HAYYLIOTO 3ArOCTPEHHS CepLEBO-
cyamnHHoro saxsoptosanHs. [TM — roctpuit indapkT miokapaa; IMMK — roctpe nopylweHHs moskosoro kposoobiry; AKLLI — aopTokopoHapHe wyHTysaH-
ns; BCCI — senuki cepueso-cyannni nogii; IXC — iwemiuna xsopoba cepus; [ICH — roctpa aekomneHcosaHa cepuesa HeaoCTaTHICTb.

KapflioTeMOAVHAMIYHMMHM IIOKa3HMKaMM Ha MOMEHT
BUIIMCKM 31 CTalliOHapYy.

3a BciMa XBOPMMM CIOCTepirany YIpOJOBX 2
POKIiB, ITifi 9aC LIbOrO Mepiofy JOKYMEHTYBA/IM HACTAH-
HA CMEPTi Ta BeIMKUX CeplieBO-CYAMHHMX nofiit: I'IM,
rocTpe MOPYIIEHHA MO3KoBOro kposoobiry (I'TIMK),

p=0,1

KOpOHapHOI peBacKy/aApM3allil, a TaAKOX TrOCIIiTai3a-
nii (3 npuBoxay 3aroctpenns IXC, rocTpoi eKoMIeH-
COBaHOI cepLeBOl HEJOCTaTHOCTI, IeMOAVMHaMi4HO
3HAUyIIOro napoxcusmy ¢iopunAnii nepexcepan, Mio-
KapAKTY, IMIUTAaHTALlil IITYYHOTO BOAiA pUTMY). Takox
y XBOPUX IIifi Yac aHKeTyBaHHA 30upanacs iHpopma-

— p<0,05
p<0,01 |

p<0,05 W

PucyHok. MokasHUKKM 4acTOTH pO3BUTKY 3aranbHOi CMepTI, Benmkux cepueso-cyamHHnx nogii (BCCI) abo kom-
6iHoBaHOI KiHLEeBOI ToukM «cMepTb abo BCCl» B gocniaxysaHuUxX rpynax npoTarom 2 pokis cnocTepeXxeHHs..
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Tabnuus 7

OpwuriHanbHi gocnimxeHHs « ATepocknepos, iwemiuHa xsopoba cepus

13

JiarHOCTMYHE 3HAYEHHS KAIHIKO-IHCTPYMEHTANbHUX MOKA3HMKIE Y MPOrHO3YBAHHI HAOCTOHHS KOMBGIHOBAHOI
KiHLLeBOi TOYKM NPOTArOM 2 POKiB CMOCTEPEXEHHSI Y XBOPMX 3 FOCTPUM iHPAPKTOM MIOKAPAA i AKTUBHOIO iHdeK-

uieto SARS CoV-2

MokasHuk RgJET:u:TD Kpurepin  Yytnusict  CneumdiuHictb BP (95 % Al) p
Femorno6in Ha 1-wy noby, r/n 0,6991 > 103 94,44 50,00 5,17 (0,83-32,28) <0,01
TNlimdountn Ha 1-wy poby, % 0,6711 >15 89,47 50,00 2,96 (0,87-10,06) <0,05
JNlimbountn Ha 5-10-1y noby, % 0,8081 >18 94,44 63,64 6,48 (1,02-40,9) <0,01
Moanynountn Ha 5-10-1y noby, % 0,7083 <73 81,25 77,78 2,89 (1,10-7,60) <0,01
Tpomboumty Ha 1-wy poby, -107/n 0,6645 <186 42,11 83,33 1,53(0,92-2,55)  <0,1
PDW Ha 1-wy poby, % 0,6458 > 41 50,00 75,00 1,80 (0,56-5,79) 0,1
P-LCR Ha 1-wy noby, % 0,5476 > 46 33,33 100,00 2,75(1,26-6,01)  <0,1
NLR Ha T-wy noby 0,7105 <53 89,47 50,00 2,96 (0,87-10,06) <0,05
3aranbHuit GinipybiH Ha 1-wy noby, 0,7333 >15 86,67 72,73 4,06 (1,15-14,35) <0,01
MKMONb /1

Xonecrepun JINBLLL Ha 1-wy noby, 0,6146 <0,9 31,25 100,00 1,82(1,22-2,70)  <0,05
MMOnb/1,

C-PBE Ha T-wy poby, mr/n 0,6932 <9 50,00 90,91 2,29 (1,13-4,61)  <0,05
@ibpuHoren Ha 1-wy noby, r/n 0,7014 <3 41,67 100,00 1,86 (1,12-3,07)  <0,05
KOO wa 1-wy poby, mn 0,7143 > 121 87,50 71,43 4,67 (0,75-28,89) <0,05
E/A Ha 1-wy noby 0,7856 > 0,67 77,78 75,00 2,19(0,72-6,60)  <0,05
AnamHes D[ - HassHicts 72,13 45,00 1,71(1,06-2,77)  <0,05

BP — sigHocHuit puank; I — posipunit intepsan; PDW — wupwuta posnoginy TpombounTis 3a 06’emom; P-LCR — sincoTtok Tpombouutie, 06’em sikux nepe-
euwtye 12 ¢n; NLR — sigHoweHHs HenTpodinis no nimeouuris; JINBLLL — ninonpoteinu sucokoi winsHocti; C-PB — C-peaktuenuin 6inok; KOO — kiHueso-
piacroniynmni 06’em; PB JILL — dpakuis Brknay nisoro wnyHouka; E/A — sinHowenHs wemakocTi panHboro (E) ao nisHboro (A) aiacToniyHOro HaNOBHEHHS

NiBOTO LWAYHOUKA.

1is Ipo KJIiHIYHO 3HauyIli KpoBOTedi (He BMUSABIIEHO),
Bunazaxy nigreepmxernoro COVID-19 Ta BakimHaIiio
Bim COVID-19 (maba. 6).

3a pesy/nbraTaMy aHaji3y B rpymnax (ous. maosn. 6)
YacTOTa HAaCTaHHA CMEPTiI NPOTATOM 2 POKiB IIiC/IA
BUIINMCKM 3i cTanjioHapy Oyna HalBMIIOI Yy XBOPUX
Tpynu 2, IpoTe TEHJIEH 0 CTaTUCTUYHOI 3HAYYIIOC-
Ti 14 pisHuIg HabOyna muume i3 rpymoo 1 (19,4 % B
rpymi 2 mpotu 7,5 % B rpymi 1, p=0,1). BogHouac vac-
TOTa TOCIIiTaji3alii 3 IPpMBOAY KaphiaAbHUX IPUYMH
Oyna HaitHK4oI0 B Tpymi 1 (18,8 %, n=15) i HaiiBu-
oo B rpymi 3 (42,9 %, n=21). Pisunua mix rpynammn
1 ta 3 3a num mokasHukom (p<0,01) 3mebinpimoro i
00yMOBI/IA PI3HMIIO MDK LMY X TPYIIaMU 33 KyMY-
JSATUBHMM IIOKa3HUKOM He(aTalbHUX CepleBO-
CYOVIHHUX TIOfIiJl IIPOTATOM 2 POKIB IIiC/IA BUIIMCKM 3i
cranionapy (27,5 % B rpyni 1 npotu 46,9 % B rpymi 3,
p<0,05). Ipyna 2 mana mpoMiXKHe IMOJIO>KEHHS 32 LM
mokasHukoM (41,9 %). Hait6inbiu 3HauHa pisHUIA MK

TpyIaMy CHOCTepiraaach 3a KOMOIHOBAaHOIO KiHIIEBOIO
TOYKOIO «HAaCTaHHA cMepTi abo KIIiHiYHO 3Ha4ym[Ol
CepLEeBO-CYIMHHOI TOJil IPOTATOM 2 POKIB Iicnd
BUIIMCKY 3i CTallioHapy». 3a LM IOKa3HUKOM Ipymy 2
Ta 3 Maju iCTOTHO Tipmmit 2-piYHMI IPOTHO3 MOPiB-
HAHO 3 Tpymomw 1. 30kpeMa, rpymna 2 CTaTUCTUYIHO 3Ha-
YYILO Bifpi3HANACh 3a LM IIOKa3HMKOM Bif rpymm 1
(31,3 % B rpyni 1 npotn 61,3 % B rpymni 2, p<0,01),
nopibHa curyanis croctepirazach i maa rpynm 3
(27,5 % B rpymi 1 npotn 51,0 % B rpymi 4, p<0,05)
(pucyHox).

Hapani My mpoBeny opiBHANBHY OLIiHKY iH(Op-
MATMBHOCTI SIKICHMX Ta KilbKicHUX KiiHiKO-mabopa-
TOPHUX IIOKAa3HMKIiB rocmitaabHoro mepiogy I'IM B
rpymnax 2 ta 3 mopo nepef6ayeHHs HaCTaHHSA KOMOi-
HOBaHOI KiHIleBoi Touku. Kpurepiem indpopmarusHoc-
Ti 6yB mokasHuK 1romi nig ROC-xpuBoro 1A KibKic-
HIUX TOKa3HUKIiB Ta BP pna AxicHux/KaTeropianbHUX
NOKa3HUKiB. TakoX OIliHIOBanach CTaTUCTUYHA 3Ha-
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Tabnuus 8
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O.B. lWLymakos Ta cnisasT.

JiarHocTMYHe 3HAYEHHS KNiHIKO-IHCTPYMEHTANbHUX NMOKA3HUKIB y nepeabayeHHi HACTAHHS KOMBIHOBAHOI KiHLe-
BOi TOYKM MPOTArOM 2 POKIB CMOCTEPEXEHHS Y XBOPMX 3 FOCTPMM iHDAPKTOM MIOKAPAA HA Ti BOEHHOTO CTAHY

Mnowa nig,

MokasHuk ROC-kpmBoto Kpurepin  Yytnueicte  CneumdiuHictb BP (95 % fl) p
Femornobin Ha 1-wy pnoby 0,6748 <131 48,00 82,61 1,85(1,11-3,06) <0,05
Nevikounnt Ha 1-wy poby 0,6435 <9 40,00 86,96 1,79 (1,11-2,91)  <0,05
Nevikounnt Ha 3-Tio noby 0,6259 <9 66,67 63,64 1,83(0,99-3,41)  Tena.
Nimdoumntn (%) Ha 5-10-1y noby 0,6667 >25 60,87 72,22 1,80(1,02-3,18) <0,05
NLR Ha 5-10-1y noby 0,6751 <2 26,09 94,44 1,71(1,09-2,69) <0,05
PDW Ha 1-wy noby, % 0,5890 <20 34,78 90,48 1,81(1,11-2,96) <0,05
miokosa Ha 3—10-1y noby 0,6212 <5,9 45,83 81,82 1,68 (1,02-2,76)  <0,05
KinbkicTb 3HQUHUX KOPOHAPHMX - > 2 39,13 91,30 2,05(1,25-3,35) <0,05
creHosis (> 70 % npocsity cyauHm)

3aranbHa KinbkiCTb KOPOHAPHMX - >3 43,48 86,96 1,95(1,16-3,28)  <0,05
CTeHosiB

Koponapre cTenTysaHHs - Hi 29,17 95,83 2,06 (1,32-3,21)  <0,05
B CTAUiOHAPI

Mpu3HaueHHs Tukarpenopy - Hi 32,0 91,3 1,79 (1,12-2,86)  <0,05

B CTALIOHAPI

BP — sigHocHuit puamk; [l — nosipunit intepsan; PDW — wupuHa posnoginy TpombounTie 3a 06'emom; NLR — sigHoweHHs HenTpodinis no nimdoumTis.

YYLiCTh NPU BUJIEHH] TPYNIM PU3KKY 3a JJOIIOMOIO0
KOKHOTO 3 TOKAa3HMKIB (IS KiIbKiCHUX TOKa3HMKIB
BMKOPUCTOBYBA/IVCh ONTHMa/bHi TPaHNYHi 3HaY€HHA,
AKi 004MCITIOBAINCH ABTOMATIYHO 33 aJITOPUTMOM, 110
BpaxoBY€E CIIBBiJHOIIEHHA YyTAMBOCTI Ta crenudiy-
HoCTi). Pesynbratu MoHO(dakTOpHOTO aHami3y B rpymi
2 mpepcrasrieHi B maban. 7.

[Topi6bunit aHanmi3 iHdopMaTMBHOCTI KiliHiKO-
iHCTpyMeHTa/IbHUX ITIOKa3HMKIB TOCIITaTbHOTO IIEPio-
ny y xsopux Ha ['IM B ymMoBax BOEHHOro 4acy OyB
npoBefieHNit B rpymi 3. PedymbraTu MOHOGMaKTOPHOTO
aHasi3y B Ipymi 3 mpeypcTaBieHi B mabz. 8.

I1ig wac moHOdakTOpHOTO aHaNi3y Oyno 3’sco-
BaHO, 110 cepefl KaTeropiaJlbHUX MTOKa3HMUKIB y rpymi
2 3 po3BUTKOM KOMOiHOBaHOI KiHIIeBOI TOYKM OyB
noB’sA3aHMiI aHaMHe3 (pi6punAnii nepexcepab, ToAi
AK B rpynax 1 ta 3 (ous. mab6zn. 8) i3 po3BUTKOM KOM-
6iHoBaHOI KiHIleBOi TO4Ykm OynyM mHOB’A3aHi Taki
XapaKTepPUCTUKM KOPOHAPHOTO ypaXKe€HHs, fAK Kiflb-
KicTb reMoAVHaMivyHO 3Hauymux (> 70 % mpocBity
cyamHm) crenosis > 2 (BP (95 % [AI) 2,23 (1,05-
4,75); p=0,05 mna rpynu 1) Ta 3arajbHa KiAbKicTh
KOPDOHAapHUX CTEHO3iB > 3, a TaKOX TaKi efeMeHTU
nikyBaHHa ['IM B cranionapi, sk crenryBanHs (BP
(95 % [I) 0,85 (0,69-1,04); p<0,1 mna rpynu 1) Ta
IpM3HAaYeHHs TUKarpenopy B cranionapi (BP (95 %
A1) 0,83 (0,66-1,04); p=0,05 mna rpynu 1). Bogno-

Jac y rpyni KoHTpoto (rpymi 1) yHiKaIbHUMY IIpen-
uktopamu Oynmu taki Tunosi gaa I'IM mapkepn, six
agamues XCH (BP (95 % MOI) 4,07 (1,57-10,54);
p<0,01), mepcucrysanns [JIIIIH micns Tpetboi nobu
B cranionapi (BP (95 % [HI) 5,87 (1,70-20,3);
p<0,01). 3aramom icToTHa po36iXHICTH MiX rpyma-
MM 2 Ta 3 3a MapKepaMy IIPOTHO3YBaHHA HAacTaHHA
KOMOiIHOBaHOI KiHIIeBOI TOYKM IPOTATOM 2 POKiB
CIIOCTepe)KeHH: IpefcTaBaeHa B mabsn. 7 Ta 8. Taxk,
iHpopMaTMBHUMIY IOJO NPOTHO3YBAaHHS HACTAHHS
KOMOiIHOBaHOI KiHIIeBOI TOYKM HPOTATOM 2 POKiB
CIlocTepeXXeHHA B rpymi 2 6ymm Taki KinbkicHi
NOKAa3HMKY (0us. mabn. 7): Ha nepury fo0y — mifBu-
meHi piBHI remMorno6iHy Ta 3aranpHOro 6inipy6iny,
3HIDKeHi piBHI xonectepuny JIIIBII, C-peaxTus-
HOTO IpoTeiHy Ta (iOpuMHOTreHy, 3MEHIIEHHA KiNlb-
KOCTi TpoMOOIUTIB (31 30iNbIIeHHSAM MOKAa3HUKIB,
AKi XapaKTepu3ylTb HETOMOTE€HHICTb TPOMOOLNTIB
3a po3MipoM), a TakoXX 30i/nblIeHHs eXoKapaiorpa-
¢ivnnx mokxasuukiB KJO rta BigHomenus E/A.
BopHouac y rpyni 3 HacTaHHA KOMOiHOBaHOI KiHIje-
BOI TOYKM IIPOTATOM 2 POKiB CIIOCTEPEXEHHA IIPU
MOHOGAKTOPHOMY aHasi3i JO3BOANM MPOTHO3YBa-
TU: Ha Iepury Jo0y — HIDKYMIT piBeHb reMorno6iny,
3arajbHOTO XOJI€CTEPUHY, 3MEHUIEHMI IIOKa3HUK
posmopiny TpoMbonuTiB 3a poamipom; Ha 5-10-Ty
o6y I'IM — HybKunit piBeHsb Ioko3u (0us. mabmn. 8).
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Tabnuus 9

OpwriHansHi gocrigxerHs * Atepocknepos, ilemiyHa xsopoba cepus 15

KomnoHeHTH Ta Baroei koedilieHTM WKANM ANs OULIHKM PU3UKY PO3BUTKY CMepTi abo 3HAYYLMX cepueso-
CYAMHHMX NoAiM NPOTAroM 2 pokiB Micisi BUAMCKM 3i CTALIOHAPY Y XBOPMX 3 rocTpMM iHpApKTOM Miokapaa i

aktmeHmum COVID-19

MokasHuk KpurepianbHe 3HaueHHs Baroeui koediuieHt
BincoTok nimdounTie Ha nepiy noby, % >15 1
Bincotok nimdboumtie Ha 5-10-1y noby, % >18 4
3aranshuit Ginipybid Ha nepuy o6y, MKMOMb/1 >15 3
Xonecrepun JIMNBLL, Ha nepwy o6y, mmons/n <0,9 2

JINBLL, — ninonpoTeiHn BMCOKOT LWinbHOCTI.

Tabnuus 10

KomnoHeHTH Ta Baroei koedilieHTM WKANM Ans OULIHKM PU3UKY PO3BUTKY CMepTi abo 3HAYYLMX cepueBo-
CYAMHHUX NOAINA NPOTAroM 2 pokiB Micns BUNMUCKM 3i CTALOHAPY Y XBOPMX 3 rOCTPUM iHPAPKTOM MioKapaa nig,

4aC BOEHHOro CTaHy

MokasHuk KpurepianbHe 3Ha4eHHs Baroeui koediujieHt
KinbkicTb neiikouuTie Ha nepuy no6y, X10°/n <9 1
Bincotok nimdboumtie Ha 5-10-1y noby, % > 25 5
PDWc Ha nepuwy noby, % <20 6
[emornobin Ha nepuy noby, r/n <131 2
[miokosa Ha 5—-10-1y noby, Mmons/n <5,9 4
KopoHapHe cTeHTyBaHHS B CTALIOHAPI Hi 7
[MpusHaueHHs TUKarpenopy B CTauioHapi Hi 5
Mownag 2 sHavywmx (> 70 %) a6o saranom noHaa 3 KOPOHAPHMX CTEHO3M Tak 2

PDWc — wwupwmHa posnoainy TpombounTis 30 06'eMom.

IIpn npOMy BaXK/IMBOIO CIiZIPHOIO PUCOIO B IPyIax 2
Ta 3 (Ha BigMmiHy Bif rpynu 1) 6yna 3BoporHa indop-
MaTMBHICTb Y NIPOTHO3YBaHHI BifganeHoi KoMb6iHO-
BaHOI KiHIIeBOI TOYKM 3arajibHOBiJTOMOTrO reMaTo10-
riunoro mapkepa pmusmuxy NLR. Tak, y rpyni 2 Ha
nepury o6y I'IM Bucokuit pusuk BifganeHux Kapai-
aZbHMX TIOJIM Ta CMepTi NMPOTHO3YyBanM 3HAYEHHHA
NLR < 5,3 (BP (95 % OI) 2,96 (0,87-10,06); p<0,05),
a B rpymni 3 Ha 5-10-1y n06y I'M - sHayenna NLR
< 2,0 (BP (95 % II) 1,71 (1,09-2,69); p<0,05), Toxi
Ak y rpyni 1 Ha mepmy o6y I'IM Bucokmit pusmk
HacTaHHA BigganeHol KoMOiHOBaHOI KiHIIeBOI TOYKM
IpOrHO3yBany, HaBIaky, 3HadveHHs NLR > 4,0 (BP
(95 % MI) 3,03 (1,14-8,05); p<0,01).

Jani Ha migcTaBi OTPUMAaHNX JaHUX MM OOYAY-
Bamu 6araToaKTOpHY MOfielb y BMUIJIAAI IIKasu,
AKa BM3HA4Ya€e 3a Oa/bHOIO CUCTEMOIO Kpurepii, Aki
MalOThb CaMOCTil/iHE IIPOTHOCTMYHE 3HA4YE€HHA |
MOKpallYIOTh [JialHOCTMYHY TOYHICTh MOJEII.
OTpumaHa mKajna [ad OLIHKM PU3UKY PO3BUTKY

cMepri ab0 3HAUYIMX CepLEBO-CYAMHHUX ITOAiN
IPOTATOM 2 POKiB Iic/d BUIIMCKM 31 cTallioHapy y
xBopux Ha ['IM is cynytnim aktusaum COVID-19
MicTUTb 4 KOMIIOHEHTU (mabn. 9).

Illkana Mae Taki MOKasHMKM iHPOPMATMBHOCTI:
nnoma mnif ROC-xpusoro 0,97, 3HaueHHs NOHAT
4 ym. op. Mamm wyrmuBicte 91,7 %, cnenudivnicTh
87,5 %, I1I11] 91,7 %, HIILI 87,5 %, fiarHOCTUYHY Millb
179,2 %, BP 7,33 (1,16-46,2), p<0,001).

ITig yac MOHOAKTOPHOTO aHaTi3y B IpyIi 3 M He
BUSABMIN JIOCTQTHbO iHPOPMATUBHMX J/ISI CAaMOCTili-
HOT'O BUKOPUCTaHHA MOHOKPUTEPIiiB BUCOKOTO PUSUKY
HAaCTaHHA CMepTi ab0 3HAYyLIMX CeplieBO-CYAMHHIX
IIOJIiji IPOTATOM 2 POKIB ITiC/ISl BUIMCKY 31 CTallioHapy
y xsopux Ha I'IM y Boennmit gac. Otxe, mics Bigmo-
BiIHOI CTAaTUCTMYHOI OOPOOKY OTPUMAHMX JJAHUX MU
TaKOX MOOyRyBam 6araToakTOpHY IIKaTy J/IA OLliH-
KU PU3MKY PO3BUTKY KOMOiHOBaHOI KiHIIeBOI TOYKY Y
xBopux Ha I'IM mifi 4ac BOEHHOTO CTaHy, IKa MiCTUTD
8 KOMITOHEeHTiB (mabn. 10).
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B pesynbraTi po3po6ku mKana BifIoBifae Takum
xapakTtepuctukam: mioma mig ROC-kpusoro 0,85, 3Ha-
YeHHA MOHaJ 12 yM. of. MawTb 9yTauBicTh 63,6 %,
crerudivnicts 100,0 %, TITI1T 100,0 %, HIIL] 71,4 %,
miarHocTMYHY Miny 163,6 %, BP 21,0 (3,10-142,2),
P<0,0000005).

OBIOBOPEHH

TaxyuM 4nHOM, MM 3’ICYyBaIY, 11O HA CTaH Malli€H-
Ta y BigmameHomy micngindapkTHOMY mepioni Mae
BIuB 5K ¢aktop aktuBHoro COVID-19, Ttak i fis
¢dakTopiB, acoliloBaHNX 3 BOEHH)M 4YacOM, IO IIeB-
HOIO MipOI0 y3TOIDKYETbCA 3 IOIEPEeNHIMU CIIOCTepe-
xeHHaAMI [10, 14, 19]. 3okpema, Mu BUABUIN pO361XK-
HICTb 32 YaCTOTOI BMHUKHEHHS KOMOIHOBAHOI KiHIle-
BOI TOUKM (cMepThb ab0 3HAYyLi CepleBO-CyAMHHI
No7iii) IpOTATOM 2 POKiB Iic/IA BUIMCKY 31 CTallioHapy
MiX rpynamu 2 Ta 3, 3 ogHOro 60Ky, Ta rpymnomo 1 - 3
iHmoro.

OrHielo 3 BaXXK/IMBUX 3HAXiOK IIPY aHaIi3i Xapak-
TE€PUCTUK XBOPUX Ha MOMEHT HafIXOP)KEHHA B CTallio-
Hap (Ous. mabzn. 4) 6yno Te, mo y xsopux i3 COVID-19
i y xBopux, B Akux I'IM posBuHYBCA TifJ 4ac BOEHHUX
Riit, yacTillle peecTpyBaBcsA Iepiof HecTabilIbHOI cTe-
Hokapgaii nepex possutkoM I'IM [7]. Ile moxe cBigun-
TU IIPO Te, 1[0 Y XBOPUX I'PyN 2 i 3 BOXX/IMBUMMI YV HHU-
KaMu flecTabimisanii arepockaepo3dy KOpPOHAPHMX
aprepiit 6ynmu akTOpy CUCTEMHOTO 3aIlajieHHs, JMC-
¢GyHKLil eHpoTenil0 CyAuMH Ha T [il CTpecoreHHUX
¢akropis Ta BipycHoi indexkuii [5, 18]. [lixBuinenus B
rpynax 2 ta 3 Bxe Ha nepury go6y I'IM BifcoTka mim-
¢ounrti [(23,0+2,2) % B rpymi 2 Ta (19,7+1,3) % B
rpymi 3 mporu (16,7+1,0) % B rpymi 1, p<0,05] i3
MOJabIINM HiBeMIOBaHHAM I(i€i po36ixkHOCTI (3a
PaxyHOK 3pOCTaHHA LIbOTO TOKasHMKA B Ipymi 1 mo
(25,6%1,3) %, npu BiTHOCHO CTa/NNX 3HAYEHHSAX B TPY-
nax 2 ta 3) cBiunTh npo BB (akTopis, acolifiosa-
Hux i3 manmemiero COVID-19 Ta BOEHHUM CTaHOM, Ha
uii Big camoro novarky I'IM. Ie, pasoM i3 gaHuMu rpo
BUINMII TTOYaTKOBUII piBeHb C-peakTMBHOrO Oinka B
rpymi 2 [(27,6+6,2) mr/n] ta rpymi 3 [(18,2+6,2) mr/xn]
HOpiBHAHO i3 rpynoro 1 [(9,97£2,08) mr/n], p<0,001 Ta
p<0,05 BifOBigHO, MOXeE CBiUNTH IIPO HAABHICTDH y
XBOPMX IpyH 2 Ta 3 6i/bIl BUpaXkKeHNUX NPO3alaTbHAX
Ta CTpec-iHAYKOBaHUX 3MiH BXKe Bifl caMOTO IOYaTKy
rocriTanbHoro nepiogy I'IM Ta BUCHa)KeHHs MeXaHi3-
MiB afanTalii cucTeM iMyHHOI Ta CTPeCOBOI BiiIOBifi
Y XBOPMX, B AKMX B ITOJA/IbIIOMY HacTana KOMbiHOBa-
Ha KiHIleBa TOYKa IPOTATOM 2 POKiB ITiC/Isl BUIICKH 3i
cranionapy [3, 4, 17]. Ha migTBepmXeHHs I[bOMY, B
nepiop crabimisanii ingapkrHoi AinsaHKM (5-10-Ta
mo6a I'IM) B rpymi 2 ogHyMu 3 Haibinpm iHpopma-
TUBHUX MapKepiB y IPOTHO3YBaHHi HaCTaHHA 2-pi4HOI
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KOMOiHOBaHOI KiHI|eBOI TOYKM IIPU MOHO(AKTOPHOMY
aHai3i 6y/m BMINi 3HAYeHHSA BifcoTka MiMQOINUTIB Ha
nepury Ta Ha 5-10-1y go6y I'IM Ta HIOKYi 3HaUYeHHS
BificoTKa rpanynountiB Ha 5-10-ty 106y I'IM (zo Toro
XK TIOKasHVK BifjcoTka niM¢ouuriB KpoBi Ha ATy
no6y I'IM 6yB caMOCTiiTHUM JOCTAaTHbO MILIHUM IIpe-
IMKTOPOM BMCOKOTO PU3MKY CMEPTi 4M 3HAYYIIMX
CepLeBO-CYAVMHHYX ITOJIifl IPOTATOM 2 POKIB IIiC/IA BU-
nucKy 3i cranionapy: mioma mig ROC-kpusoro 0,8081,
3Ha4YeHHA NoHaJ 18 % Mamm 9yTnusicTs 94,4 %, cre-
mdivnicTp 63,4 %, III111 81,0 %, HIILI 87,5 %, BP 6,48
(1,02-40,9), p<0,005).

I[Toni6bHO 0 11bOTO, i B Tpymi 3 HACTaHHA 2-PidHOI
KOMO6iHOBaHOI KiHIIeBOi TOYKY JJa/Iyl 3MOTy IIPOTHO3Y-
BaTM: Ha Iepuly Jo0y — MeHIIa Ki/IbKiCTb /Ie/IKOINTIB,
Ha 5-10-Ty 06y I'IM - 36inbiuenns BifcoTka mimdo-
IUTIiB Ha T/Ii HM>KYOI 3ara/IbHOI KiIbKOCTI JIEIKOIIUTIB.
BaxnmmByM y NpaKTMYHOMY acHeKTi HACHifKOM LMX
0cob/mBOCTel peakiii KIITMHHOTO iMyHiTeTy B Ipy-
nax 2 Ta 3 € Te, o WMpOoKo Bigommit Mapkep NLR maB
y LIX XBOPUX 3BOPOTHY iHpOpMaTUBHICTS (i3 BUIIMM
CepLEeBO-CYAVIHHUM PU3MKOM OyIM IIOB’A3aHi HYDK4I
3Ha4YeHHs MOKasHMKa). Taka mapajokcanbHa, Ha Iep-
WU TOITIAJ, IOBeJiHKa MapKepa INpo3alaabHOl Bif-
MOBiJli IOACHIOETbCA HAacaMIlepel, TUM, 1O BiH Ma€ B
3HaAMEHHUKY KinbKicTb/BifcoTok mimdouutis, cepen-
Hil1 piBeHb AKMX B Ipylax 2 Ta 3 6yB BUILUM Y XBOPUX,
B AKUX IPOTATOM 2 POKiB CIIOCTEpEKEHHS HacTaja
KoM6iHOBaHa KiHIleBa To4ka. [TofibHa KapTUHa JOKO-
PiHHO Bifipi3HAETbCA Bifi cUTYallil, IpMTaMaHHOI Ilepe-
6iry I'IM y 3BunyaitHux ymoBax. Tax, 6impiicTs gocmif-
HYIKiB OTPMMYBa/Iy TUIIOBE 3HVDKEHHS PiBHA iMdo-
nutiB (i BipmosigHe 36imbpuienHs NLR) Ha mouatky
I'IM y xBopux i3 ripmnm Bigfanennm nporsoszom [11,
15]. B Haumomy mocimpkeHHi xBopi rpymnu 1 i3 nopans-
MM HACTAaHHAM BifmaseHol KOMOiHOBaHOI KiHIEBOI
TOYKY TaKOXX Ma/y HIKYi cepenHi piBHi miMpountin
HOpiBHAHO 3 iHmWMMM XBopuMM rpymm 1
((13,60£1,25) % mporu (18,00+1,26) %; p=0,02; pus
3HavyeHb < 15 % BP (95 % [I) 2,59 (0,97-5,85); p<0,05),
110 BIJIIOBifa€ JaHMUM iHINMX HocaimHukis [11].

Orxe, OoTpMMaHi faHi cBig4aTh, IO NOENHAHHA
I'IM ta axTuBHOro COVID-19 y XBOpUX, fAKi B TOAa/D-
LIOMY BUIMCAJINCD i3 CTalliOHapy, CTBOPIOIOTb YMOBU
IS 3pylIeHb Y MeTabosisMi Ta B cucTeMax iMyHHOI i
CTpecoBOi BifilIOBifi (3HM)XKEHHS 3arajabHOI KiTbKOCTI
JIEVIKOLUTIB 3a PaxXyHOK I'PaHYJIOLUTIB 3 OHOYaCHUM
3pOoCTaHHAM BifcoTka niMmeounris, pias C-Pb tomo),
AKi Hajjami MoB’sA3aHi 3 TipuIMM 2-piYHUM IIPOTHO30M
110710 HACTAaHH:A CMEPTI Ta 3HAYYIIMX CepleBO-CyAMH-
HUX HOZAiN [14]. BaxnuBuM € Te, 110 nmogioHa cuTyamis
(30KpeMa CTOCOBHO 3MiH KIITMHHMX/6ioXiMidYHMX
MapKepiB 3amajpHOI BiAIOBifi) cHOCTEpira€TbhCs
TAaKOX 1 B Ipymi 3, 0 [a€ 3MOTy NPUITYCTUTH, IO Y
xpopux Ha I'IM, B nepiox micna nanpemii COVID-19,
nist (baKTopiB, aCoIliffoBaHUX i3 BOEHHUM YaCOM, BII/IV-
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BA€ Ha CTaH iMYHHOI CUCTEMM Ta Ha PU3MK HaCTaHHA
CepLeBO-CYIMHHMUX IIOfiil Yy BiffaseHoMy mepiopi
micig BUIMCKY 3i cTanioHapy NOfi6HO MO BIUIMBY
TOCTPOI CYIyTHBOI KOpoHaBipycHol iHdekuii [3, 21].
[Tpuyomy cTpec-iHmyKkoBaHi 3MiHM 6ioxXiMiyHMX Map-
KepiB 3amaneHHs (3okpema C-Pb) y xBopux na ['IM
BXe OynmM omycaHi paHille, ale He B KOHTEKCTi HOIy-
JISIIHITHOTO BIUIVBY CTPECOTEHHUX (PaKTOPiB BOEHHOTO
qacy i 6e3 HOCTiIKeHH iX BIUIMBY Ha JOBrOTPUBaIN
nporHo3 y xsopux Ha I'IM [4]. 3 ornany Ha BusBneHui
HaMI 3B’A30K IapaMeTpiB KiiHigHOTO Iepebiry I'IM i
HaHUX IHCTPYMEHTa/lbHO-Ta00PaTOPHOIO 0OCTEeXKeH-
H 3 BiiJa/IeHNM IIPOrHO30M Yy TpyIax 2 Ta 3, MU CTBO-
pYIM IPOTHOCTUYHI MOJENi Yy BUITIAAL IIKal i3 BUCO-
KOl iHQOpMAaTUBHICTIO [/1A IlepefOadyeHHs PUSKKY
HaCTaHHA CMEPTIi Ta CepLeBO-CYIMHHUX MOAiN IPOTA-
TOM 2 POKiB Iic/iA BUIIMCKU 3i CTalliOHapy fAK y XBOPUX
Ha I'IM i3 cynyraim COVID-19 (uyrmusicts 76,2 %,
criennivnicTs 95,0 %), Tak i y xBopux Ha ['IM B ymo-
BaX BOEHHOro 4acy (4ymmBicTh 63,6 %, crenudiu-
Hictb 100,0 %).

OOMeKeHHA TOCTiIKEeHHA

1. IIpoBenieHe JOCTiI>KEHHS € ONHOLIEHTPOBUM i3
BiJIHOCHO HeBe/MKMMM B1OipKami, ToMy Bepudikaiis
OTPMMAaHIX pe3y/IbTaTiB MOoTpebdye MpOoBeeHH A HII0-
rO JOCHTiPKEHHA i3 3a/Jy4eHHAM 617bIIOI KIIBKOCTI
XBOPUX.

2. Ipymnu xBopux Masy IeBHi BuxifHi po36i>xHOCTI
(3a BikoM, yacToTow0 npoBefieHHs YKB, nepenecennx
emisonis COVID-19, Bakuuuaniin Bigx SARS CoV-2),
IO MOIJIO II€EBHMM 4YMHOM BIUIMHYTM Ha OTpPMUMaHi
pe3ynbTaTn.

BNCHOBKW

1. XBopi 3 rocTpuM iHpapkToM Miokappa i akTuB-
HuM COVID-19 MatoThb ripumit IporHo3 moxo cMepTi

Kondgnixmy inmepecie Hemae.
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IiC/IA BUIIMCKM 31 CTalliOHapy, TOAi AK y XBOPMX IIif
Yac BOEHHOTO CTaHy YacTillle pO3BMBAIOTbCA BifiaeHi
HedaTa/bHi ceplieBO-CyANHHI MOAil MOPiBHAHO 3 XBO-
pUMHU 3 TOCTpUM iH(papKTOM MioKappa o MaHfjeMil
COVID-19.

2. YV xBopux 3 rocTpuM iHdapkTom Miokappa y
moegHaHHi 3 akTuBHUM COVID-19, a TakoxX ITijg 4yac
BOEHHOTO CTaHY PEECTPYIOTh 30i/MbIIeHHA BifjcoTKa
miM¢ounTis (Ha T/Ii HIXKYOTO BifICOTKA TPaHY/IOLN-
TiB) BXe Ha mepury mo6y 6e3 icTOTHOI AMHaMikn
HNpOTATOM rocmitanbHoro nepiopy I'I'M i npu Bumunx
BUXifIHUX piBHAX MapkepiB 3amanenHsa (C-peak-
TUBHUIT OiN0K).

3. OCHOBHUMU MapKepaMy MiBUILEHOTO PUSUKY
Biflja/IeHNX CepLeBO-CYAMHHMX TOJiil Ta CMePTi Ipu
rocTpomy iHdapkTi Miokapya i3 CynyTHIM aKTMBHUM
COVID-19 € Bifcorok nim¢porutis Ha 5-10-Ty 706y
3aXBOPIOBAHHS, a IIPU TOCTpoMy iHdapkTi Miokappa
IIiJ] 4aC BOEHHOTO CTaHy — PiBEHDb XO/IECTEPUHY, HasAB-
HiCTb 6araTOCYAVHHOTO ypaXKeHHA, Bif[cOTOK mimMdo-
nuTiB Ha 5-10-Ty 700y, HEIIpOBENEHH: iHTepBeHIIili-
HUX BTpPy4YaHb. Po3pobieHi mpormoctuyHi Mopeni
IpM IUX CTaHaX MAITbh BUCOKY iHGOPMAaTUBHICTD —
nnoia nig ROC-kpusoio BignosigHo cTanosunu 0,97
Ta 0,85.

4. HaaBHicTp cnenugivyHux 3MiH NOKa3HUKIB
nepebiry rocmitambHOoro mepiogy (AK y BUIIAAi
OKpeMUX BUCOKOIHQOPMATUBHMUX IMOKA3HMUKIB, Tak
i 3a gomoMoroi po3pobreHNX HaMy LIKa) JO3BO-
Jis€ OLIHUTY PUSMK BififlaIeHUX YCKIaJHEHD Y XBO-
pux 3 roctpuM iHapKTOM Miokapja i aKTMBHUM
COVID-19 Ta B yMOBax BOEHHOIO 4Yacy, TOAi AK
3araJbHOBIJOMUII MapKep PU3MUKY YCKIaJHEHD
NLR (cuiBBigHOUmeHHA HelTpodiniB fo mimdoru-
TiB) y IMX TPYIl XBOPUX BTpayae CBiil IPOTHOCTUY-
Huil moreHuian (i HaBiTb MoXe OyTM 3BOPOTHO
inpopmaTuBHUM) i Ma€ BUKOPUCTOBYBATNUCS 3 00e-
PEXHICTIO.

Yuacmov asmopie: konuenuyis i npoekm oocnioncenns, ananis pesynomamis — O.I1., O.IIL; 36ip mamepiany —
o.l, 4.1, O.C., O.L, [].X.; cmamucmuune onpayrosanus oanux — O.IIL; opopmnenns cmammi — O.11., O.I1.
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Negative impact of the combination of acute myocardial infarction with active COVID-19
and wartime-associated factors on the course of the long-term post-infarction period
O.V. Shumakov, O.M. Parkhomenko, O.A. Skarzhevskyi, Ya.M. Lutay, O.I. Irkin, D.V. Khomiakov

National Scientific Center «M.D. Strazhesko Institute of Cardiology, Clinical and Regenerative Medicine» of NAMS of Ukraine, Kyiv,
Ukraine

The aim — to identify markers of long-term cardiovascular risk in patients with acute myocardial infarction (AMI) with
concomitant active COVID-19 and in patients with AMI during wartime, and to evaluate the impact of these factors on the
course of the post-infarction period.
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Materials and methods. A cohort of 160 patients with AMI was examined (mean age 64 years; 78 % men). The first
group (n=80) was treated before the COVID-19 pandemic and served as a control group. The second group (n=31) was
treated during the pandemic with active concomitant SARS-CoV-2 infection. The third group (n=49) was treated during
wartime in Ukraine and had no active COVID-19 infection. All patients received standard in-hospital treatment according
to current guidelines with appropriate clinical and laboratory evaluation. Patients who died during hospitalization were
excluded. All enrolled patients underwent a 2-year follow-up. Outcomes included all-cause mortality, major cardiovascu-
lar events, and a composite endpoint of death or cardiovascular events.

Results and discussion. Patients with concomitant COVID-19 demonstrated a higher rate of long-term mortality (19.4 %
vs 7.5 % in controls, p=0.1), whereas patients with AMI during wartime had the highest rate of nonfatal cardiovascular
events (46.9 % vs 27.5 % in controls, p<0.05). Significant markers of long-term cardiovascular risk in AMI patients with
COVID-19 included the lymphocyte percentage (> 15 % on day 1 of AMI and > 18 % on days 5-10), as well as a com-
posite scale incorporating in-hospital lymphocyte percentages, total bilirubin, and HDL cholesterol measured on day 1
(sensitivity 91.7 %, specificity 87.5 %, p<0.001). In wartime AMI patients, long-term risk was predicted by a scale including
leukocyte count, hemoglobin level and platelet inhomogeneity percentage by size on day 1, lymphocyte percentage and
glucose level on days 5-10, as well as coronary stenting, in-hospital ticagrelor therapy, and the presence of > 2 significant
(> 70 %) or > 3 total coronary stenoses (sensitivity 76.2 %, specificity 95 %, p<0.001).

Conclusions. In AMI patients, concomitant COVID-19 is associated with increased long-term mortality, while wartime
factors increase long-term risk primarily through nonfatal cardiovascular events. These effects on the post-infarction peri-
od are linked to maladaptive inflammatory and stress responses to myocardial injury, reflected in specific clinical and
laboratory changes. Unlike the previously widely used neutrophil-to-lymphocyte ratio, these markers allow individualized
assessment of long-term cardiovascular risk in these patients.

Key words: COVID-19, acute myocardial infarction, wartime conditions, long-term complications, cardiovascular risk,
inflammation, stress response
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InBasuBHa giarHoctuka INOCA/ANOCA,
KOPOHUOPHUA ATEpPOCKIIepo3 i Ba30CNAacCTU4YHA
CTEHOKAPAifA 9K NOEAHAHI NPUYMHM ilLeMmii
Miokappaa, ix cy4acHa iHBasmMBHA AIArHOCTUKA
TA NiKyBOHHSA

M.IO. Cokonos, M.B. Jlesuyk, B.C. LLlesena

1Y «HauioHanbHM HayKoBMI LEHTP “IHCTUTYT KaPRIONOTii, KNIHIYHOT TG PEreHEePATUBHOT MEIMLMHM
Y Y
imeri akagemika M L. Crpaxecka” HAMH Ykpainms, Kuis

Meta po6otH — oLiHMTK BesnedHicTb Ta ebeKTUBHICTb 3ACTOCYBAHHS IHBA3MBHOI NPOBOKALIMHOT NPobu 3 aueTunxoni-
Hom ana engotunysanHs nauienTis i3 INOCA/ANOCA Ta BU3HAUMTM MEXAHI3MM iLLEMIT NPM NOEHAHHI dYHKLIOHANbHMX
PO31aMiB i3 KOPOHAPHUM ATEPOCKIEPO3OM, O TAKOX PO3POBUTH NEpPCOHIbIKOBAHI MiAXOAM A0 NIKYBAHHS.

Marepianu i MeToan. Y pocnimxenns sanyyero 61 naujenTa (mocnioxysara rpyna A (n=42) Ta koHTponbHa rpyna b
(n=19)) i3 cumnToMammn cTeHokapaii Ta 06'eKTUBHMMK O3HaKamu iemii miokapaa Ha EKT (Hacamnepen, aenpecis abo
enesauia cermenta ST nig 4ac TecTy 3 4O30BAHMM (I3UYHUM HOBAHTOXXEHHSAM) | 30 LAHUMM NPOBEAEHOT KOPOHAPHOI AHTiO-
rpadii. CHopMOBaHi rpynu € CTATUCTUYHO MOPIBHAHHUMMU 30 AEMOrPAdGIYHUMU NOKAZHUKAMM TA GAKTOPOMM CEPLEBO-
CyavHHOrO pu3anky. He BussneHo sHauywoi pisHmui mix rpynamm 3a sikom (p=0,57), crattio (p=0,76), HassHicTio apTepi-
anbHoi rineptensii (p=0,68), uykposoro aiabety (p>0,99) Ta amcnininemii (p=0,37). MNpoTokon nposeaeHHs NPOBOKALMHOT
npobu nepeabayas CTyNiHYACTE BHYTPILHLOKOPOHAPHE BBEAEHHS AUETUIXOMIHY nig moHiTopyeaHHam EKT Ta koporapo-
aHriorpadii.

PesynbTatn Ta obroBopeHHs. [1epeBaxHO MEXAHIZMOM BMHUKHEHHS iemii 6e3 obCTpyKuii KOPOHAPHUX apTepin
(INOCA) € enikapgiansHui Bazocnasm, ioro Gyno aiarHoctosaHo y 59,5 % sunaakis. EnpoTeniansHa amcdyrkuia susasne-
Ha 'y 26,2 Y% nauieHTiB, a i301b0BAHKI MIKpOBaAckynspHuMi cnasm —y 14,3 %. HaltuacTtiwe mapkepom iwemii Ha EKT 6yna
insepcis 3ybua T (59,5 %). loseaeHo Bucoky GeanedHicTe MeToay: HEBE3NeUHMX A KXUTTS QPUTMIN (LUNYHOUKOBA TAXiKap-
nia/pibpunauis wnyHoukis) He sadikcosaro. Buasneni ycknaaHenHs (atpioseHTpukynapHi 6nokaam l1-Ill crynenis y 28,6 %
NAUIEHTIB JOCMIAXYBAHOI TPYMM) MANU BUKIIOYHO TPAH3UTOPHMI xapakTtep. Ocobnusy ysary npuaineHo ¢eHomeHy
«MOJBIMHOTO yAAPY» — MOEAHAHHIO ATEPOCKNEPO3Y 1 BA3OCMNA3MY, WO CYTTEBO OBTSXYE NPOrHO3 NALEHTIB.

BucHosku. [NposokauiiiHa npoba 3 aueTunxoniHom aae amory TouHo engotunysatv nauieHtis 3 INOCA ta nepcoHidi-
KYBATM TEPANito: NPU3HAYEHHS BNOKATOPIB KAMbLIEBUX KAHANIB NPM BA3OCMNA3MI Ta 060B'I3KOBY BIiIMIHY HECENEKTUBHMX
BeTta-b6nokaTopis, Wo 3anobirae HebaxaHik BA3OKOHCTPUKLII.

Kniouosi cnoea: iwemia miokapaa 6e3 obctpykuii kopoHaphux aptepin, INOCA/ANOCA, nposokauiiHa npoba 3
ALETUNXONIHOM, BA3OCNACTUYHA CTEHOKAPAIS, MIKDOBACKYNIAPHA CTEHOKAPAIS
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CepueBo—cym/IHHi 3aXBOPIOBAHHA 3a/IMIIAIOTh-
€A IPOBIJHOI IPMYMHOI CMEPTHOCTI Y CBiTi,
i B IX OCHOBI II€PEBAXKHO JIEKUTD MATOIOTIYHMUII IIPO-
1ec, Bimommnit sk arepockiepos [1]. OcobnuBe KmiHiu-
He 3HAa4YeHHsA Ma€ JOro JIOKajli3alid B KOPOHApHMX
CYOVHAX, SKi 3a0e3Ie4yl0Th KPOBOIIOCTAYaHHS Mio-
Kapfa - KOpPOHapHMil aTepockiepo3. OpHak, Kpim
OOCTPYKTMBHUX 3MiH, IOB’SI3aHUX i3 (OpMyBaHHAM
aTepPOCK/IEPOTUYHUX OJIAIIOK, iCHYIOTb HEOOCTpPYK-
TUBHI nopymeHHs QyHkuii kopoHapHux aptepiit. Ha
IOYMKY aBTOPIB, IO€IHAHHSA aTepOCKIEPOTUYHMX 3MiH
Ta HEOOCTPYKTMBHUX AUCPYHKIIII KOPOHAPHUX apTe-
piit (INOCA/ANOCA) cyTT€BO YCKIAJHIOE AiarHOC-
TUKY i TIKyBaHHS LMX IAL€HTIB.

INOCA (Ischemia with Non Obstructive Coronary
Arteries) Ta ANOCA (Angina with Non Obstructive
Coronary Arteries) — 1e «cipa 30Ha», fKa TPUBaIUi
4ac irHopyBasaca KIiHiYHOI Kap/ioJIoTi€lo, ajie 3apas
nepebyBae B IeHTpi yBaru ¢axiBuiB €BpoNeicbKoro
toBapucTsa Kapgionoris (ESC), Epormeiicbkoi acoria-
il nmepkyTaHHux KopoHapHux BTpy4anb (EAPCI) Ta
iHIIMX MD>KHAPOJHUX TOBAPVICTB.

CTeHOKapAis AK CUMIITOM IIPOSBIAETbCA B Oib-
me HDK 112 MinbiioHiB mofeit y BcboMy cBiti [2]. ba
6inbure, y 70 % mauieHTiB, SKMM IPOBOAUTHCA iHBa-
3uBHa aHriorpadis MIOKO CTeHOKap[ii, He MAalOTh
OOCTPYKTMBHOIO YpakKeHHs KOPOHApHUX apTepiil.
3JHayHa yacTUHa IMX NanieHTiB crpaxkyae Big INOCA/
ANOCA [2].

INOCA/ANOCA He € n06pOsAKICHUM CTaHOM, K
BBaXkajsiocsi panimte. ITopiBHAHO 3 6€3CMMITOMHUMMU
MaIjiEHTaMM, 3a3HadeHi CTaHM aCOI[ilOI0ThCS 3 IIiIBU-
LIEHOK YaCTOTOK CEPLIEBO-CYAMHHUX IOJill, IIOBTOP-
HUX TOCIIiTajai3anii, MOTipIIaHHAM fAKOCTi >XUTTA i
3pOCTaHHAM BUTpPAT Ha OXOPOHY 30poB’A [2].

[TanieHTM 4acTO MarwTb HENPaBMUIbHUI IiarHO3
(nekapmianbHmit 6inb), MO0 TPU3BOAUTH IO HEMpa-
BWJIbHOI NiaTHOCTMKM i, AK pe3y/bTaT, HeafleKBaTHOI
Tepalii TMX CTaHiB, AKi iCTOTHO MOTipIIYIOTb AKICTb
SKUTTS Malli€EHTIB.

Marodisionoria INOCA

Y mauieHTiB 3 XpOHIYHMMM KOPOHapHMMU CUH-
ApoMaMM HeBifIOBifHICTb mOTpebd Miokappa B KpOBi
Ta MO>K/IMBOCTEN KOPOHAPHMX apTepiil 3abe3nedyBaru
MiOKap KpOB'I0 MO)XXe IPU3BECTM [0 TPAH3UTOPHOI
abo peruAMBHOI CTeHOKApAii BHACTIMOK imemil Mio-
Kapfia yepes3 HeJOCTATHIl 06’€M y KITUHI ajleHO3MH-
5-tpudocdary. Xoda 06CTpyKTUBHA illleMiuHa XBOpO-
0a cepIls € 4acTOIO i 3ara/IbHOBM3HAHOIO IPUYNHOIO
immemii miokappa, 6araTo cTeHO3iB, 110 OLIHIOITHCS SIK
reMOAVHaMIYHO 3HAYYIIi IpM BisyasbHill OLIiHII, He €
TaKUMM IIpy OiNbLI JeTaJbHOMY OOCTeXeHHi creli-
a/lbHMMM METOAMKAaMM, SKi BUKOPUCTOBYIOTBCA B
TOCTi/KEeHHAX 3 KOopoHapHoi ¢isionorii. ITommaka
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($YHKLIOHATBHOI 3HAYYIIOCTI OOCTPYKTMBHMX ypa-
’K€Hb KOPOHAPHUX apTepiil Y4aCTO CTAETHCA NIPYU CTEHO-
3i 40-80 %, 0co06MMBO BOHA 3HAYHA y TAI[i€HTIB i3
MHO>XVHHUMMY 1 6araTOCyAMHHUMM ypaKeHHSIMU KO-
POHApHUX CYAuH [3, 4, 5]. [l BUSHaYeHHS reMOVHA-
MiYHOI 3HaYYLIOCTi CTEHO3Y /i BU3HA4YaTH (paKiiii-
Huit peseps kposommuy (FFR) [6].

Imremiss Miokappa Takok Mo)ke OYTM BMK/IMKaHA
CYAVMHHOIO IMCQYHKIi€EI 6e3 00CTPYKTUBHMX IPOSIBIB
immemiunoi xBopobu cepus (IXC), craHoM, 1[0 Hel[O-
naBHO oTpuMaB Ha3By INOCA. B INOCA nesinnosia-
HICTP MK KPOBOMOCTAYaHHIM Ta MOTPeHO0 MioKapma
B KJICHI MO)ke 6y Ty BUK/IVMKaHa KOPOHAPHOIO MiKpoBac-
KynsapHowo aycdynkuiero (KM]I) Ta/abo ciasmom ermi-
Kap/liaJIbHUX KOPOHAPHMX apTepiil, AK IIPaBUIO, Ha T/Ii
HEeOOCTPYKTMBHOTO KOPOHAPHOTO aTepOCKIeposy [7].

Bupinsaors gBa OCHOBHI MexaHisMy (EHIOTHIIN)
INOCA/ANOCA:

- MikpoBacky/spHa creHokappisa (MBC);

- BagocmacTuyHa crenokapgis (BCC).

MBC € kimiHiYHMM @posiBOM imeMmii miokappa,
cupuunHeHoi kopoHapHoto KMJI. ITpu wiit kmiHigHiN
¢dopmi imemis miokapma Moxe OyTu pe3ynbTaToOM
CTPYKTYPHOTO pEeMOJIeNNI0BaHHA MiKpOCYAAMHHOTO
pycna (Ipu3BOAUTD IO CTINIKOTO 3HMKEHHS MiKpOIIp-
KY/IATOPHOI aKTMBHOCTi) a00 Ba3sOMOTOPHUX pO37a-
IiB, AKi Bpa)KaloTb KOPOHApHi apTepiony (BUK/IMKAE
AVHaMIiYHy apTepionapHy o0cTpyKIio) 8, 9]. O6unsa
MeXaHi3MU CyMHHOI AUCYHKIIT MOXYTb CIiBicCHyBa-
TU Ta cripuATH po3BUTKY MBC.

BasocmacTMyHa CTeHOKappid - L€ KIiHi4Hui
IposAB imeMii MiOKapha, COIPUMYMHEHOI AUHAMiYHOIO
enikap/iaTbHOI0 KOPOHApHOIO OOCTPYKLI€K BHACII-
IIOK Ba30MOTOPHOTO po3nafy. ¥ 1959 poui Prinzmetal
omycaB KJIiHiIYHI 1 eneKkTpokapaiorpagiuHi mpossu
(TpansutopHuit mipitom cermenta ST) 3axBOproBaHHS,
JIMOBipHO, OOYMOBJIEHOTO CIasMOM eIliKapyiaIbHIX
KopoHapHux aprepiii. CreHokappia IIpuHiMerasna
(abo BapiaHTHa CTEHOKappis) — Iie KIHIYHWMIT CUH-
IpOM, AKUII XapaKTepU3YeTbCsA HamajfaMu OO0 B
TPYAAX, LIO BMHUKAKIOTh y CTaHi CIokoo (a He mpu
HaBaHT)XEHHi) 1 CYIPOBOMXYIOTbCS MUTTEBUM IIif-
iiomoM cermenTa ST Ha EKT [10]. 3rogom 6ynmm onuca-
Hi iHIT popMM Ba3OMOTOPHUX pO3/IafiB, AKi BUK/INKA-
I0Tb Oi/b y TPYZAAX, 3 TPAaH3UTOPHOIO JeIpeci€ro cer-
menTa ST abo iuBepcieto 3y6us T. 3aramom ni kniHiuHi
CTaHM, BUK/IMKAaHI CIIa3MOM eIliKapflia/IbHUX CY[MH,
Oy 06’efHaHi TepMiHOM — Ba3ocnacTyHa CTeHOKap-
misg [11].

KM/ ta enikappgianbaa BCC MOXyTb NO€RHYBa-
THCS, IO NIOB’SI3aHO 3 NOTipPLUIAHHAM IIPOTHO3Y 3aXBO-
proBaHHA [12].

Enipemionoris. Y 6inpiocti mamieHTis, ckepo-
BaHNX Ha iHBa3MBHe OOCTEXXEHHS 3 MPUBOJY CTEHO-
Kappil, HeMae OOCTPYKTMBHMX 3MiH y KOPOHapHMX
apTepiax. Y paHIOMi3OBaHUX Ipylax MaLli€HTiB, CKe-
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poBaHux Ha ob6cTexeHHs, obcTpyktuBHa IXC i3
reMOJMHaMiYHMMU CT€HO3aMM CIIOCTEpIiraeTbcs
MeHIIe HiX y 10 % manienTis [13, 14]. ¥ Bcix mocri-
mxeHHAX cepep nanieHTiB i3 INOCA/ANOCA 3Ha-
YHO IepeBakaloTh >KiHKU. Benmke OararoleHTpoBe
nocnimxkenHa y CIIA mokasano, mo Maibxe 39 %
nallieHTiB, BifibpaHux /s KopoHapHoI aHriorpadii,
SAKUX OOCTEeXWIN 4epe3 Iifl0o3py Ha CTEHOKapAiio
Ta/ab0 MO3UTUBHMIT PE3Y/IbTAT CTPEC-TeCTY, € HeOO-
crpykrusHa IXC [15]. o rpyny cTaHOBUINM Hepe-
BaXHO XiHKM (mpubmmsHo 50-70 %). Y peTpocrmek-
TuBHOMY peecTpi 3i CxigHoi [anii, mo oxomnwoBas
11 223 mani€HTiB 31 CTEHOKApAi€0, AKUM IIPOBOAVIN
KOpoHapHy aHriorpadiro B 1998-2009 pokax, 65 %
XiHOK i 33 % dJornoBikiB Mamm HeobcTpyKkTUBHY IXC.
YacToTa BusABIeHH: 30inbmmacs 3a 10-piunnii nepi-
Of JOCTiIPKeHH:A B 060X cTaTtell, JOCATHYBIN 73 % y
XiHoK y 2009 poui [16].

MowmpeHicTb KOPOHAPHOI
MiKpOUUPKYNAaTopHOi AnchyHKLii

Y pisHUX H[OCHIJP)KEHHSX, B AKUX OILiHIOBa/IU
KMI]I inBasuBHMM IIIAXOM a0 3a JOIIOMOTOI0 03U -
TPOHHO-eMiciitHol ToMorpadii 3 pisHUMYU TpaHNYHU-
MU 3HaYeHHAMU, BUABUIN 39-54 % naiientis 3 KM]]
[15, 17]. YV BenmukoMmy ROCHIif>KeHHI 3 iHBa3MBHOIO
ouinkow KMJI y 1439 4onoBikiB Ta XiHOK 3i cTe€HO-
Kappieto Ta 6e3 o6cTpykTUBHMX 03HaK 1XC, 3amyude-
HUX y JJOCTi/PKeHHA npoTtAroM 19 pokis, y 30 % cno-
CTepiraBcs aHOMa/IbHUII TOKa3HUK pe3epBy UIBUKO-
cTi kKopoHapHoro kposomuHy (CFVR) y Bignosigs
Ha ameHo3uH [18].

3B’A30K MDK TpagMuitHuMM (aKTopaMm pUKKY
cepleBO-CYAMHHMX 3axBoproBaHb Ta INOCA He mo
Kinng BuBYeHui. Kypinus, Bik, mykposuii piabGer
KopenooTh 3 possutkoM KM]I [19], a aprepianbHa
rinepTeHsisa Ta Aucainigemisa Oynu nos’ssaHi 3 mopy-
meHHAMUM KM Ak y pocmimkeHHi iPower, Tak i B
pocnimkenni WISE [15, 20]. Inmii gocmigKeHHs MoKa-
3aJ1M, 10 ITyKpoBumit fAiabet OyB pifKicTio B marieHTiB
3i creHokappieo Ta HeobcTpykTBHOW IXC, TOmi fAK
rinepreHsisa Ta aucninigemia 6ymu gocuTh momypeHi
(18, 21].

KM]] nop’s3aHa 3 mpo3anajabHUMY MapKepaMi B
xinok 3 INOCA [22, 23]. Y koropti WISE HOBi 3MiHHi
PpU3MKM, AK Ti, IO 0B’ s13aHi i3 3araIeHHAM, MOXJINBO,
Bigirpators ponb y KM]I [24]. Hanpukian, cucteMHMit
4epBOHMIT BOBYAK Ta PeBMATOIHNUII apTPUT OB’ sI3aHi
3 KM] i yacTo TpannAwThcA B NalliEHTIB 3i cTeHOKap-
miero ta KM]I [25, 26]. Ilicna MeHomaysm 3amanbHi
3aXBOPIOBAHHA BUHUKAIOTD YacTillle B )KiHOK ITOPiBHA-
HO 3 YOJIOBiKaMM, 110 MO>Ke BU3HAYaT CTaTeBi BigMiH-
HocTi oo po3sutky KM] [27]. Onnak 1 ocraTtoy-
HJIX BUCHOBKIB IIOTPiOHO IIPOBOANTY Oi/IblIle BEMMKIX
TIOCITiI>KeHb.

M.IO. Cokonos Ta cnisasT.

MowwunpeHicTb BasocnacruuHoi
cTeHoKappaii

B AnoHIiB CTeHOKapAis, 0B’ A3aHa 3 KOPOHAPHU-
MU Ba30OMOTOPHUMM posnagamu [28], 6inbir nommpe-
Ha IOpiBHAHO i3 3axifHuMy nonynAniamu. Kpim toro,
IIpY NIPOBOKALIffHOMY TECTYBaHHi 4aCTOTa MHOXXMH-
HOTO KOPOHApHOro cmasmy (2 cmacTuyHi aprepii) B
amoHuis (24,3 %) [29] i TanBanuis (19,3 %) [30] momit-
HO BUIIA, HDK B eBpomeiiB (7,5 %) [31]. B asiitcpkiit
nonynAnii BCC yacrilme TpannsgeTbcs B YONMOBIKIB,
HK y XiHOK [30]. binpuricts nmanientis i3 BCC nepe-
OyBaloTb y Bini Bix 40 o 70 pokis, i nommpeHicTb Mae
TeHJeHIIil0 [0 3HIDKeHHA micnsa 70 pokis [30].
[TonepenHi a3iiicbki HOCTIIKeHHs NallieHTiB i3 HeoO-
crpyktuBHOI0 IXC nokasany, 10 NoIMpeHicTb KOpo-
HAapHMX Ba30MOTOPHMX PO3JIaJiiB CTAHOBUTDb O/IM3bKO
50 % y manieHTiB 3i creHoKapziewo [32, 33]. €Bpomeii-
CbKi JOCTiIPKEHHA TAaKOXX ITOKa3ajy BUCOKY IoLIMpe-
HICTb eNiKap/iaJIbHOTO Ba3oCIasMy IIpM CUCTeMaTuyY-
HOMY TecTyBaHHi [34, 35]. OgHak 4yepe3 BifMiHHOCTI B
IIPOTOKOJIaX CTPEC-TECTY Ta 3aCTOCOBYBAaHUX BM3HA-
YeHHSX IIi JOC/Ii/PKeHHs He MO>KHA IIOpiBHIOBaTy 6e3-
nocepenubo. Ilamientu sxiHouoi crari Oymm 6inmbir
Yy T/IVBi [JO alleTUIXOJIiHY.

Puc. 1. Anriorpama nauientkn Y, 50 pokis: A — y npa-
BiM KOCIM MpOeKLUii BuUABNEeHO Ha ¢oOHi BiACyTHOCTI
aHriorpadiyHMX 03HAK KOPOHAPHOro ATepPOoCK/epo-
3y MOBHICTIO NpoXigHy apTepilo (nepeaHs Mixwny-
HOYKOBQ rinka niBoi kopoHapHoi aptepii — MMLLT
JIKA) 3 noMipHOIO 3BMBMCTICTIO AMCTANBHOI YACTUHM
CYAWHM [0 BHYTPILUHbOKOPOHAPHOrO BBEAEHHS dLie-
TMnxoniHy; b — y Tilt Xxe npoekuii BU3Ha4aEeTbC i30-
nboBaHui (Tob6To 6€3 MopPONOoriYHMX 3MiH KOPOHApP-
Hoi aptepii) cnasm MMLUT JIKA y dopMmi kputuaHoro
3syxeHHs (90 %) nicns BHYTPiLUHBOKOPOHAPHOrO
eeegeHHs 100 Mkr auetunxoniny.
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Puc. 2. Anriorpama nauieHta W, 48 pokie: A — y npa-
BiM KOCIM MpOeKuii BusBNeHO Ha ¢OHi BigcyTHOCTI
aHriorpadiyHMX 03HAK KOPOHAPHOro ATEPOCKNEepPO3y
MOBHICTIO MPOXiAgHY apTepilo (nepegHs MiXWAyHOY-
KOBQ rinka nisoi kopoHapHoi aptepii — MMLUT JIKA)
[0 BHYTPIlUHbOKOPOHOPHOIO BBEAEHHS ALLETUINIXOJIi-
Hy; b — y Ti#t e npoekuii BU3Ha4YaeTbcs i30N1bOBAHMM
(tobTo 6e3 MopdonoriuHMx 3MiH KOPOHAPHOI apTe-
pii) cnasm MMLUTI JIKA, Benuknx giaroHansHUx Ta
rupna centanbHux rinok JIKA y dopmi kputuuHoro
3yxeHHs (90 %) nicns BHYTpiLWHBOBEHHOrO BBEAEH-
Ha 50 Mkr aueTunxoniHy.

INepmmit TecT 3 aLleTM/IXOMIHOM Y HAIIill KTiHiIi
crpaBfii 6yB mo3uTMBHMM Y XiHKM (puc. 1). Kninika
Ba30MOTOPHOI AVCQYHKIUIi BMHUKaNMa IpU HIDKYUX
703axX alleTUIXOMiHY, TIOPiBHAHO 3 IALliEHTaMI 40J/I0-
Biuoi crari. OfHaK Apyruil MaljieHT y HalIill KiIiHili
6yB gonosikom (puc. 2). Tomy Tpeba 3a3HaumMTH, IO
Bcymeped gymii, mo BCC - e ocobnmmBicTh KOpoHap-
HUX apTepill y XKiHOK, YOIOBIKM TaKOXX MOXYTb MaTu
NO3UTUBHUI TeCT 3 aleTWIXOMiHOM (Ous. puc. 2).
Kypinus e paxkropom pusuky possutky BCC, Ha Bif-
MiHy Bif miabeTy Ta rinepTeHsii, a 10ro 3B’30K 3 JjuC-
ninifeMiero Hesposyminuii [36, 37].

ITpoBokariifiHe TeCTyBaHHA KOpPOHapHMX apTepiit
€ 30710TUM cTaHfapToM gAiarHocTuky BCC Ta Mikpo-
CYAMHHOTIO CIIasMy.

Mpotokon iHBaA3MBHOro NPOBOKALIMHOIo
TECTy HO BA3OCNA3M 3 AL EeTUIIXOJIIHOM
(Acetylcholine Provocation Test)

TecT BUKOHYETDCA MiC/IA BiIKMJAHHA NIPUITYIIIEH-
HA TIPO 3HAYYIIMil OOCTPYKTMBHMII aTepOCK/Iepos i,
3a3BMYail, ICA OLiHKM iHJEKCIB MiKpOLMPKY/IATOP-
Horo onopy (CFR/IMR), 11106 yHUKHY TV BIUIMBY Ba3o-
[UIaTaTOPiB Ha CYAMHHUI TOHYC.

ITigroToBKa malnjieATa Ta YMOBY ITPOBENEHHA: JIA
3a0e3nedyeHHsI 3HAYYLIOCTi pe3y/lbTaTiB KPUTUYHO
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Tabnmug 1

Cxema [O3YBAHHS ALETUNXONIHY NPU BHYTPILUHbOKO-
pOHAPHOMY BBeAeHHi B Npoueci NpoBeAeHHs NPOBO-
KauiMHoi npobu Ha Ba3ocnasm

doss . I . Leupkicts
Eran AUETMNXONIHY  AUETUNXONIHY
ans JIKA, mkr  gns MKA, mkr PR
Crynins 1 20 20 2-3 x8
Cryninb 2 20 50 2-3 x8
Cryninb 3 100 makc. 80 2-3 x8
Cryninb 4 makc. 200 2-3 x8

JIKA — nisa kopoHapHa apTepis; KA — npasa kopoHapHa aptepis.

BOX/IVBUM € [OTPUMAaHHA Iepiofly «BifMMBaHH»
(washout period) Ba3oakTMBHUX IpemapariB: aHTaro-
HICTM KaJblil0 Ta HiTpaTu TPUBAJIOI JIil — CKaCyBaHH:A
3a 24-48 rop o mpouenypy; HiTpaTu KOPOTKOI il —
CKacyBaHHA 3a 4 rofi; KopelH — yTpUMaHHA Bif| BXU-
BaHHS 3a 12-24 rop.

besneynicTp MeTOAy: HeoOXifHa HasABHICTb Be-
HO3HOTO JOCTYITy Ta TOTOBMX [0 BBE[IeHHA PO34MHIB
aTpoIiHy (11 yCyHeHHs BMpakeHoI Opajukapzii) Ta
HiTporTinepuHy (m1s1 yCyHeHHs cmasmy). PekomeH-
IYETbcsA MOHiTOpyBaHHA y 12 Bimsemennsax EKI B
peanbHOMY Yaci.

[IpuroTyBaHHs po34YMHy Ta NO3YBAaHHA: alleTWUI-
XOMiH BBOAUTHCA BHYTPIIIHBOKOPOHAapHO depe3 Hia-
THOCTUYHMII KaTeTep. BUKOpUCTOBY€eTbcA cTymiHYac-
TUI TiAXig i3 migBuieHHSAM fo3u (step-up protocol)
IJid OLHKM peakllii KOpoHapHOro pycia. Beegennsa
37iMICHIOETbCA BPYYHY HOBiIbHMM 60m0coM (TIpoTs-
roM 2-3 xB) abo 3a joromorow iH(ysilitHOro Hacoca,
00 YHUKHYTM MEXaHiYHOTO IIOJpasHEHHs TIupJa
aprepil. IlounHaeTbcA BBeleHHA 3 HaAMMEHIIOL 103U
alleTWIXOMiHY, fla/li /103y 30iMbIIYIOTh BHYTPIilIHbO-
BEHHO J10 50 MKT, a 3rofioM i go 100 MKr. fIKmio € cym-
HiBM B aJleKBaTHIiil BiTIOBifi a60 MU X04eMO OTpuMa-
TV MaKCMMAa/IbHO TOYHIi IIOKa3HUKM, TO MOXKHa i 0e3-
II€YHO BHYTPiIHbOKOpPOHAapHO BBOAMTM 200 MKI B
niBy (JIKA) a6o 80 mxr y mpasy (ITKA) xoponaphy
aprepito. CraHgapTHa cxema no3yBaHHA And JIKA Ta
ITKA npencrasnena y maon. 1.

Evporunu INOCA/ANOCA

3a BiICyTHOCTI reMOAVHAMIYHO 3HaYyIIMUX 3BY-
J)KEHb y KOPOHapHUX apTepidx, imeMia Miokappa
Moxe OyTu pe3ynbTaToM crnenndiyHNX MiKpOLUpKY-
naTopHux aucyHkuin [9]. IIBa enporumm Mikpo-
OUPKYIATOPHOI AncyHKUil 0O6YMOBIIOIOTH Oinb-
micth Bunaakis MBC (mab6. 2):
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Tabnuus 2

EHpoTMNM nopyLueHb y NALi€HTIB i3 CMMNTOMAMM ilue-
Mii Miokapad npu HeoBCTPYKTUBHMX YPAXKEHHSX
KOPOHAPHMUX apTepin

®PeHoTmn
(enpoTun)

Kpurepii giarHoctmkm

MikpocyamnHHa
CcTeHoKapAis

1. CumnTomu iwemii

2. BincytHictb o6cTpyKUii

3. CFR<2,0i/a60 IMR > 25
(060 HMR = 2,5)

Basocnactuuna
CTEeHOKapAis

1. BiatsopeHrHs Gonio nig yac Tecty

3 ALETUNXONIHOM

2. lwemiuHi 3minm Ha EKT

3. Cnasm enikapaiansHoi aptepii > 90 %

MikpocyanHHmii
cnasm

1. BinTBopeHHs 6onio nig yac Tecty

3 AUETUIXONIHOM

2. lwemiyri 3minm Ha EKT

3. Hemae enikapgiansHoro cnasmy (< 90 %)

3MiwaHmit TMR

MoennarHs natonoriunoro IMR/CFR i
NO3WUTUBHOIO TECTY HA CMA3M

binb y rpyasx
HecepLeBoro

Hopmanshi IMR, CFR i HeratueHmit TecT Ha
cnasm

MOXOOXKEHHSA

CFR — pe3seps kopoHapHoro kposonnuHy; IMR — iHaekc mikpoumpkyns-
TopHoro onopy; HMR — ingekc pesepsy miokapga.

— CTPYKTYpHE MiKPOLMPKY/IATOPHE PEMOJENIO-
BaHHA Ta

- ¢ynkuioHanpHa Aucperyndnia aprepion. IH-
UMY CIOBaMM, MIKpOCyAMHHA AUCQYHKIISA MOXKe
OyTH CTPYKTYpHOIO, GYHKIIiOHa/IbHO0 a60 i Ti€w, it
iHIIIOI0 OJJHOYACHO B OJHOTO i TOro X maijieHTa [9, 38].

CTpyKTypHe peMofenioBaHHA KOPOHAPHOTO MiK-
POCYAMHHOrO pyc/ia IOB si3aHe 3i 3HVDKEHHAM MIiKpo-
LVPKYIATOPHOI NPOXiJHOCTI Ta IMOPYLIEHHAM 3[aT-
HOCTI JOCTaBleHHA KUCHIO [39]. 3asBu4ail 1e BUK/IN-
KaHO BHYTpILIHIM peMOfeNI0OBaHHAM KOPOHAapHMX
aprepion 3i 30i7bIlIEHHSAM CIiBBiTHOIIEHHS TOBIIMHA
CTiHKM [JO IPOCBITY CYyIMHM, BTPATOXO Ii/IbHOCTI Kali-
nsApiB Miokapza (kaminsgpHe po3pifxeHH:a) abo oboma
numu paxkropamu [40]. PemonenoBanHs Moxke Bifoy-
BaTICS BHACI/IOK CepLIeBO-CYAMHHNX (PaKTOpPiB pusn-
Ky, aTepOCKJIepo3y, rinepTpodii niBoro nuryHo4ka abo
Kappiomionarii [40]. [TpaMum HacaigKOM IMX AaTONO-
riYHMX 3MiH € 3MEeHIIeHHA Ba3oAWIaTaTOPHOrO fiama-
30HY KOPOHApHOTO MiKpOLMPKYIATOPHOIO pycia, 10
00Me)Xye MaKCUMajIbHe KPOBOIIOCTAYaHHs Ta HAIXO-
IPKeHHs KUCHIO o Miokappa. KpiMm Toro, pemogenbo-
BaHi aprepionu rinepyyTamBsi JO Ba3OKOHCTPUKTOP-
Hux ctumyniB [41]. TemopmHamMiuHMMU mnposiBaMu
CTPYKTYPHOTO MiKPOLMPKYIATOPHOTO pEMOJIETIOBAH-
HA Y BiITIOBi/Ib Ha €EHJOTEIIHE3/IEXKHMIT Ba3o/IM/IaTa-
TOp, TaKMil AK a[ICHO3MH, € 3HIVDKEHHA 3arajaibHOrO
pesepBy koponapHoro kposommHy (CFR) ta 36inb-
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Puc. 3. A — Ha aHriorpami y npaeii Kocid npoekuii
Bi3yani3y€eTbCcsi TYHENbOBAHWUM CErMeHT («M’s30BMi
MICTOK») y cepeaHbOMY CErMeHTi NepeaHbOT MiXLUy-
HOYKOBOI rifikM NiBoi kopoHapHoi apTepii. CTpinkamu
MOKA3QHO Lie aHATOMIYHE YTBOPEHHs nepepg npose-
OEHHAM AOCNIAKEHHS WOAO0 BU3HAYEHHS PPaKLifHO-
ro kopoHapHoro pesepey (FFR); b — rpadiuni Ta
uMdppPOBi NOKA3HUKM TECTY 3 AAEHO3MHOM ANS BU3HA-
yeHHs FFR y nauieHTa 3 TyHenboBAHOO KOPOHAPHOIO
aprepieto (aus. puc. 3A).

IIeHHsA MiHiMajbHOTO (riepeMiYHOro) MiKpoLMpKY-
naropHoro onopy (IMR) (ous. maén. 2).
OyHKIIiOHa/IbHA OVCPETryNAlis apTepion 3a3BU-
yajl CIOCTepiraeTbcsa B apTepionax cepeHbOro Ta
BE/IMKOTO AiaMeTpa, fie IlepeBakae Bas3ofuaTallif,
OIlOCepeaKOBaHa IOTOKOM KpoBi [9]. Y ¢isionoriv-
HUX YMOBax 30i/IbllleHHS CIIOKMBAHHS KUCHIO Mio-
KapZoM 3allycKa€e KacKaj BasofuaaTallii B KOpoHap-
HUX pe3UCTUBHUX CyAuHax. Llei Kackap iHiliroeTbcA
MeTabOJIiYHO CTMMY/IbOBAHOKI Ba3OVIaTAIli€l0 A1C-
TaJIbHUX apTepios, 0COONMMBO YyTIMBUX JIO MEBHUX
MeTaboJIiTiB, a MOTIM BiflOYBa€ThCA ONOCEpEeNKOBaHA
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Puc. 4. A — anriorpadiyHi 03HAKM TYHENbOBAHOrO CErMEHTA KOPOHAPHOI apTepii («M’130BMI MicTOK») 3 03Ha-
KaMu Komnpecii cuctonu; b — pesynbratn Tecty 3 auetunxonivom (gosa 100 mkr) 3 BMpaxXeHMM cnasmom
YCbOro TYHeNbOBAHOIO CEerMeHTa KOPOHAPHOI apTepii Ta AMCTANbHOI YaCTMHM KOPOHApHOI apTepii; B — kopo-
HOPHA apTepis NicNs BHYTPiLUHLOKOPOHAPHOrO BBEAEHHS HiTporniuepuHy B ao3i 200 mkr.

IVIVHOM KpOBi (eHfioTenili3ane>xHa) Ba3opmumaTallisa
BE/IMKNX apTepios, po3TallOBaHMX Yy OiNbLI MPOKCU-
MaJIbHMX YaCTMHAX KOPOHApHOIO pycra, a 3TOMIOM i
emikappi.

3a HaABHOCTI eHJOTenianbHOI AUCHYHKIHI TOpy-
HIYETbCS PETyNTI0BAHHA ONMCAHOTO KacKagy Ba3ofuia-
ranii. Takum 4YmMHOM, eHjoTenmianbHA AUCPYHKIIA
IOB’sI3aHa 3 IMOPYIIEHHAM BasoAwIaTalil Ta HaBiTh
MapafloKCalIbHOI0 Ba3OKOHCTPUKII€0 apTepill Ta ap-
Tepiosn, y 6iIbII MPOKCHMAIbHUX YAaCTMHAX KOPOHap-
HOTO pyc/a, IpM MifiBUIIEHHI MOTpe6yu MioKapha B
KVICHI, 1[0 MOXXe OyTH pe3y/IbTaToM TillepuyTINBOCTI
IO Ba30KOHCTPUKTOPHUX CTUMYIB [42]. Jeski remo-
IOVHaMi4Hi IIpOABU apTEPIONAPHOL AUCPErynAlii, 110
CIIOCTEPIraroThCsA NPY BHYTPIIIHBOKOPOHAPHOMY BBe-
JIeHH] alleTUIXOiHY, OXOIUIIOIOTh: 0OMeXXeHy Ba3Ofu-
NaTaliiiHy BiAmOBifb Ha mpenapar (MeHue HiX y 1,5
pasa IepeBuIye KPOBOIUIMH y CTaHi CIOKOI0), BUpa-
KeHe 3HIDKeHH:s KPOBOIUIMHY, eKBiBasieHTHe (eHoMe-
Hy no-reflow, 6e3 gnudysHOro 3By>keHHs AMCTATbHUX
enikapyiaIbHUX CyaMH 6e3 0cepeKOBOro, HaIpysKe-
HOTO KOpOHapHoro cmasmy. 1li smMiHM yacTo moepHy-
I0TbCA 3 PO3BUTKOM CHMIITOMIB CTEHOKAapAil Ta ime-
MiYHMX 3MiH Ha eIeKTpOKapiorpami, 10 MiITBEPIKYE
ineMiYHMI MOTEHIIial NbOro €HOTUITY MiKpOLMPKY-
NATOpHOI AucyHKIil. BruB konuBaHb piBHA ecTpo-
TeHY Ha Ba3OMOLIIO eliKap/ialbHUX CYJUH Ta apTepi-
o1 6yB IOCTYIbOBAHMII AK IOSACHEHHS IIONO BUIIOL

YacTOTM CUMITOMIB y >KiHOK y IpeMeHomaysi 6e3
obctpyktusHoi IXC [43].

Crnasm enikappiabHMX CY[IMH 3a3BM4ail BMHUKAE
B TilleppeaKTUBHOMY elliKap/ialbHOMY KOPOHApHOMY
CETMEHTI, AKMII 3a3HA€ MAKCMMAJIbHOTO CKOPOYEHHSA
Ipy BIUIMBI Ba3OKOHCTPUKTOPHOTO CTUMYIY [44].
Cepep TakuxX HPOBOKAaTUBHUX CTUMYIIB — KypiHHS,
HAapKOTMKM, HiKM apTepiambHoro tucky (AT), Bnnms
XOJIORY, €MOLIiiHUII CTpeC Ta TillepBeHTUIIALIA.
Tsaxkuil KOpOHapHMIT Ba3oCIasM MOYKe TaKOXX BYHMU-
KaT¥ B KOHTEKCTi a/lepriiiHux peakuin (cMHApOM
KoyHica).

Cy6cTpaT KOpOHApHOTO CIIa3My MOXKe OyTH II0-
B’SI3aHMII 3 aHOMAJIbHOIO (PYHKIi€I0 AK CYAMHHIX I71a-
IeHbKUX M A3iB, Tak i eHjoTemianbHuX KiiTuH. Ilep-
BMHHA i HecrenydiyHa rieppeakTUBHICTb IMIafieHb-
KOMSI30BUX KIITMH KOPOHapHMX apTepiil MOCTitHO
BUABJIANACA B MIALIIEHTIB 3 BapiaHTHOIO CTEHOKAPJi€0
i, MabyTb, € KTIOYOBMM KOMIIOHEHTOM CIIa3My emiKap-
IiaJIbHUX CY[VH.

Ile opmuH pesynbTaT NIPOBOKALIIHOTO TECTY 3
aleTUIXO/MIHOM - JiarHOCTMKA CUMITOMAaTMYHUX
TYHE/IbOBAaHUX CETMEHTIB KOpPOHAapHUX apTepin
(«M’s130BuX MicTKiB»). Komu Ha 1711 BHYTpilIHbOBEH-
HOTO BBeJIEHHA IIperapary crocTepiraerbca abo
BUpaXK€Ha CHUCTONiIYHA KOMIIpeCii TYHe/IbOBAaHOI
cynuHy, abo TpMBaIMil CIasM KOPOHAapHOI apTepil
(puc. 3, 4). Y Hawii kiHini Ije ZOCUTb IOMITHA Irpyma
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nauieHTiB. fIKiio paxinle Ha 110 BpOJ KeHYy aHATOMIi4-
HY 0COOIMBICTb KOPOHAPHUX apTepiil MPaKTUIHO He
3BepTaNy yBary py AiarHOCTUI imemii B IaiieHTiB
3 IXC, To chorogui 6inblla yacTMHA LUX MAlli€HTIiB
norpeOye NpPOBeJEeHHA TECTy 3 ALeTMIXOMIHOM JIA
BUSBJIEHHS «CMMIITOMaTUYHUX MICTKiB» (Ouse. puc. 3,
4), M0 4acTO MOXKe MOSICHUTY CUMITOMATHKY B Ialji-
enriB 3 INOCA.

MporHos nauienTia 3 INOCA

[Tporuos y nanientiB 3 INOCA py>xe HecnpuAT-
nuBuit. CTeHOKapAisa 6e3 00CTPYKTUBHYX 3MiH y KOPO-
HApHUX apTepisix MOB’s3aHa 3 MOTipIIAHHSAM SKOCTI
JKUTTS TalieHTiB [45, 46], BUIUM pU3UKOM iHBamTigu-
sanii [68], a Takoxx 3 Buiom0 dYactororw MACE
(HecIpMATIMBYUX KapAiOBacKy/IApHUX mo#in) [16],
BK/IIOYHO 31 3pOCTaHHAM CMEPTHOCTI, 3aXBOPIOBAHOCTI
Ta BUJATKIB Ha 3J0pOB’S BMCOKMMM IOKa3HUKAMU
IIpOBeleHHs IOBTOPHUX KOpoHaporpadiit (koxeH i3
Mal[ieHTiB HaMara€TbCs BUABUTY IPUYMHY CTEHOKap-
#ii y pisHux KmiHikax i mopasy «HoBa» aHriorpadis)
[48-53]. Y meTaananisi [53] moKasHMK CMePTHOCTI Bif
yciX mpMYMH Ta KinbKicTh HedaranpHUX iHQapKTiB
MioKapzia y najieHTiB 3 HeOOCTPYKTUMBHUM aTepOCKIIe-
PO30M Oy CTaTUCTUYHO 3Hauywlo Buimumiu (1,32/100
TIOAVHO-POKIiB), HDK Y THX, y KOTO He OyI10 fiiarHoCTO-
Bano INOCA (0,52/100 moguHo-pokiB). ITinTBepmxke-
Ha imemidg Miokappa 3a [IOIIOMOIOI0 HeiHBasMBHUX
MeTofiB Bisyamisauii (cTpec-exokapaiorpacdis, cumH-
turpadis, MO3UTPOHHO-eMiciitHa Tomorpadisn) Oyma
IIOB’sI3aHa 3 BUIOI0 YacToTOow noxiit (1,52/100 mromu-
HO-POKiB) NOPIiBHAHO 3 illleMi€r0, BUABIEHOIO 32 IOIIO-
MOTOI0 TeCTiB 3 J030BaHUMM (i3MYHMM HaBaHTAXKEH-
HsaM (0,56/100 mr0OMHO-POKIB).

Cnig 3aznaunty, mo ctad INOCA HeopHOpigHMIA,
i He y Bcix manieHTiB 3i cTeHOKapai€ero Ta 63 06CTpyK-
tuBHOI IXC npuunHolo ix cuMnromis € imemisa. OgHax
KOIM imemiA JOKYMEHTYETbCA 3 IMiJTBEPIKEHHAM
KM]] abo enporenianbHO0 AMCHYHKIEI, MPOTHO3
CYTTEBO MOTipIIyeTbcA. MeTaaHanisy IToKasaau, 110
PU3MK HECHPUATINBOTO CEPLEBO-CYAVHHOTO Pe3yib-
TaTy B [IBa-4OTMpPU pasy BuMii y nanientis 3 KM]I,
JiarHOCTOBAHOIO 3a JOIOMOrOI0 ITO3UTPOHHO-EMICili-
Hol Tomorpadil, Ta BABiYi BULIWIT y NallieHTIB 3 emi-
KapZia/bHOIO eHJ0TeNil3aIeXXHOI0 AUCPYHKITie [46].
Basocmactnyna creHokappmis mos’sisana 3 MACE,
BK/IIOYHO 3 paIlTOBOI0 CEpLeBOI CMEPTIO, TOCTPUM
indapkrom Miokappa [54-56].

Axwmo nikap, AKuil He 3BaXKa€e Ha MOXX/IMBICTb
HeOOCTPYKTMBHMX NPUYMH illeMii, He BUAB/IAE 3Ha-
YHNMX CTeHO3iB Ha KOpOHapHill aHriorpadii Ta He
Bu3Havyae INOCA, To 11e MoXe IpU3BeCcTy [0 Hellpa-
BWIbHOI iHTepIpeTanii CUMIITOMIB NALliEHTA, BigMO-
BU BiJj ITOJa/IbIIOTO JIiaTHOCTUYHOTO OOCTEXEHHS Ta
aJleKBaTHOro JiKyBaHHA. [liJicHO, B NaIli€eHTiB 3
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INOCA mnpu xoponapHiit anriorpadii kopoHapHi
aprepii 4acTo He BUITIANAIOTb OOCTPYKTUBHMMI, 1O
MO)Ke IIPU3BECTM IO HeOOIPYHTOBAHOIO IPUINHEH-
HA MeJMKaMEeHTO3HOI Tepamii, mapagoKCcaJlbHUX
3aleBHEeHb /TiKaps («Bce3arajJbHUI OCTEOXOH/IPO3») i,
Take OyBae, HaBiThb CIIPOCTYBAaHHA OCHOBHUX CUMII-
toMiB. Takmit migXif He Opi€HTOBaHMII Ha HAIli€HTa,
OCKIJIbK) B 6araTbOX Ialli€HTiB 30€peXyThCs CUMII-
TOMM, AKi NIPU3BEAYTb O IMOBTOPHOI rocIiTanisanii,
HNOBTOPHUX MiarHOCTUYHUX MOCHIIIPKEHb Ta HeaJleK-
BaTHOI Tepaiii.

OpHuM i3 Hanbinbml BaX/IMBUX KIIHIYHUX
nutanb INOCA/ANOCA, Ha fyMKY aBTODIB CTaTTi, €
IO€HAaHHA HeOOCTPYKTMBHMX AUCQYHKIIA Kopo-
HAapHUX apTepiit Ta/a6o KOPOHAPHUX MiKPOBaCKY/IAp-
HUX AMCOYHKI 3 KOPOHAPHMM aTepOCKIepO30M.
Ileit 3miranmit eHZOTUII MOXKe Oy TI AiaTHOCTOBAHUIL
Y NaLli€HTIB AK 3 FeMOJVHAMiYHO HE3HAYYIMMU CTe-
HO3aMIH, TaK i 3i 3HAYYLIMMU 3BY>KE€HHsAMM KOPOHap-
HUX apTepiii, 10 NOERHYIOThCA, HAIIPUKIA, i3 Ba3oc-
NacCTUYHOI0 AMCOYHKIIE emikappialpHuX aprepii
(mpuyomy B offHili i Tiit ke aprepii).

HassHicTp Mop¢onoriunux 3MiH (aTepockiepos)
i BogHOYac PyHKIiOHANBbHUX AUCYHKIIN PyHIaMeH-
TaJIbHO 3MIiHIO€ IIPOTHO3 i 3HAYHO MiJBUINYE PUSKK
YCK/IaJHEHb.

Y mamientiB 3 INOCA/ANOCA Ta HasABHICTIO
aTepOCK/IEPOTHYHMX O/IALIOK PUSYUK PO3BUTKY iHpap-
KTy MiOKapfia CTaTUCTUYHO 3HAYYIO BUIIWIL, HDK Y
MaLi€HTIB 3 HE3MiHEHMMI KOPOHAapHVMM apTepiAMu
[2], Ta BuIMIL, HiX y NALi€HTIiB, Y AKUX He BJANIOCH
miarHOCTyBaTH (CIIPOBOKYBATH I Yac TecTy 3 alle-
TUIXOTIHOM) (YHKIIIOHa/IbHI IOPYLIEHHS KOpPOHap-
HUX apTepili, IpoTe aTepOCK/Iepo3 € CyOCTpaTOM IS
TpoMO03y, a Ba30oCIIacTM4Hi ANCHYHKIIT enikappianb-
HUX apTepill CTUMY/IOITh AeCTPYKTMBHI IpoLecu B
aTepOCK/IePOTUYHIN O/IAIILL.

Edexr «mopsiitnoro ymapy» (double hit): atepo-
CKJIEpO3 CTBOPIOE IOCTiiiHe 0OMeXeHHs pe3epBy abo
eHoTenianbHy AncPyHKILio, a Bagocnasm/KM]] nopa-
I0Th AMHaMiYHUI KOMIIOHEHT. 1]e o3Havae, 110 inemis
HaCTae IBUALIE i 32 MEHIINX HABAaHTa>KEHb.

HaaBHICTb KOpPOHApHOTO aT€POCK/IEPO3Y IIPU KIIi-
HiYHOMY BasOCIa3Mi emiKapAiaZbHUX CYOUH - 1€
[IATOTEHeTMYHO HaiOinpin HebesnmeyHa KoMOiHAIIiA.
KniniuHa cuTyanis MoXe YCKIaJHUTUCA 3 KiTbKOX
IPUYYH.

- CIasM Ha OndIi: crasM, 10 BMHMKAE B MicIii
pO3TalllyBaHHs aT€POCK/IEpPOTMYHOI O/AIKM (HaBiTh
HEBe/MKMIT), 3 OiNbIIOK JIMOBIPHICTIO IIpU3Bene IO
MIOBHOI OKJIIO3ii CyAVHM, HIX CIIasM B iHTaKTHIil cynu-
Hi, 010 IOCWIIOE K/IiHIYHY KapTVHY 3aXBOPIOBAHHA Ta
HiIBULITYE PU3UK YCKIaJHEHD;

- YHWIKOKeHHA ONAIIKK: {HTeHCHMBHUII Bas3oc-
I1a3M MOJKe CIIPOBOKYBATH Ha/IpUB IIOKPUIIKY aTepPo-
cknepornynoi Omsmiky (plaque rupture) abo eposito
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Puc. 5. Anriorpama nauienta A, yonosik 48 pokie:
A — y npasii kocin npoekuii 5 pokis TOMy A0 OCTOH-
Hboro obcTexeHHs 6yno BUSBNEHO CTEHO3 y AUCTANb-
HiM YacTUHi 06BIgHOI rinku NiBOI KOPOHAPHOI apTepil
(eupineHo nyHkTMpom); B — ctaH 6esnocepeaHbo
nicns cTeHTyBaHHs (BuAineHo nyHkTMpom); B — npo-
Lec iIMANAaHTALi cTeHTa.
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Puc. 6. Anriorpama nauienta A, yonoeik 48 pockis:
A — y npaein kocii npoekuii Ha ¢oHi BigcyTHOCTI
aHriorpadiyHMX 03HAK KOPOHAPHOrO ATEPOCKNEPO3Y
BUSBNEHO MOBHICTIO MpOXigHYy apTepilo (nepepHs
MIXLUNYHOYKOBA FiNka JliBOi KOPOHAPHOI apTepii —
MMLLUT JIKA) ao BHYTpiLIHBOKOPOHAPHOrO BBEAEHHS
auetunxoniny; b — y Til xe npoekuiji BUsBneHo cnasm
MMLUT JIKA, Bennkux giaroHansHMX Ta rupna cen-
TanbHux rinok JIKA y ¢popMi KpUTMUHOrO 3BYXEHHS
(90 %) nicns BHyTpiwHbOBEHHOrO BBEAeHHs 50 Mkr
AUETHAXOSTIHY.

Puc. 7. Anriorpama nauienta X: A — y npaBii Kocii NPOEKLii BUSBNEHO NOMIPHUI CTEHO3 HA MEXi cepeaHboi
TA AMCTANBHOI TPETMHM NepeaHbOI MIXKLLTYHOYKOBOI rinku nieoi kopoHapHoi aptepii (MMLUT JIKA); b — senu-
KMM NNQHOM Bi3yOni3y€TbCs ATEPOCKNEPOTUYHA BnsKa, pO3TALOBAHA MiX ABOMO CENTANbHUMM TifIKOMM;
B — pesynbTati npoBeaeHHs pocnipkeHHs 3 MeTolo BU3HAYEHHs $pakuiiHoro kopoHapHoro pesepsy (FFR) y
NAui€eHTa JO NPOBEeAEeHHs NepKyTaHHMX BTpy4aHs, FFR — 0,75.
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Puc. 8. Anriorpama nauienta X: A — y npasii Kocii NpoeKLii BUSBAEHO MOMIPHUI CTEHO3 HA MEXi CepeaHbOi
TA AUCTANBHOI TPETUHM NePEeAHbOI MXKLLNYHOUYKOBOI Finku niBoi kopoHapHoi aptepii (MMLUT JIKA); b — senu-
KMM MACGHOM Bi3yani3y€TbCs OTEPOCKNEPOTHYHA BNsLIKA, PO3TALIOBAHA MiX ABOMA CENTANBHMMM FINKAMMK;
B — nicnsa nposepeHHs TecTy 3 auetunxoniHom (peakuis 3adikcOBAHA NiCNs BBEAEHHS AO03M ALETUAXOMNIHY
100 mkr) suseneno cnasm MMLUT JIKA, centansHux (To6T0 iHTpamypanbHMx) rinok (6ini cTpinku), cnasm y
30Hi paHile po3TAWIOBAHOrO CTEHO3Y (YOpPHI CTPInKHM).

Puc. 9. Anriorpama nauieHta X: A — y npagii Kocii npoekuii 3a¢dpikcCOBAHO pe3ynbTaT NnposeaeHHs 6anoHHOI
QHriONNACTMKM 3 NOAANbLUMM BUKOPUCTAHHSAM BanoHa 3 nikapcekum nokputtam (DCB); b — Bennkum nnaHom
Bi3yani3yeTbCs pe3ynbTaT npoBefeHHs 6anoHHoi aHrionnactuku 3 eukopuctanHsm DCB; B — pesynstar npo-
BEIEHHS AOCNIAXKEHHS! 3 METOI BM3HAYeHHs ¢$pakuiiHoro kopoHapHoro pesepsy (FFR) y nauieHta nicns
6anoHHoi aHrionnactuku 3 eukopucranHam DCB, FFR — 0,83.
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eHJIOTe/iI0 HaJ Helo, 10 3aIyCKae KacKaj TPOMOOyT-
BOpEHH;

— PEe3NCTEHTHICTh [0 Tepallil: CyouHU 3 aTepo-
cknepo3oM (0COOMMBO 3 KalbLIMHO30M) >XOPCTKIIlI
(stiff vessels). Bonu ripure pearyioTs Ha Ba3oAuIaTaTo-
pu (HiTpaTy, 6710KaTOpY KajIbIli€EBUX KaHAIIB), OCKi/b-
KU CTPYKTYPHi 3MiHM CTiHKM OOMEXYIOTb 3[aTHICTDb
IO po3cmabeHHsl.

OxpeMoro nosiCHeHHs NOTpebye MOENHAHHA iH-
Ba3VMBHO IMiATBEPIXE€HOTO Ba30CIasMy Ta aHriorpa-
¢ivHOI 03HAKY aTEPOCK/IEPO3Y B IAILli€EHTIB, CTOCOBHO
AKUX OOTOBOPIOETHCS CTEHTYBaHHS I'eMOAMHAMIYHO
3HAYyIIMX CTeHO3iB. MoXX/IMBa CUTYyallid, KOMU CTe-
HO3 Y MEHII 3Ha4yLIill apTepii MOXe MOENHYBATICA 3
K/IiHIYHOI0 CIIACTUYHOI0 AaKTUBHICTIO Yy IIE€pefHill
MDKIITYHOYKOBIiN Tinni 7iBoI KOpOHapHOI aprepii
(IIMIT JIKA) (puc. 5, 6). Y Takux CUTYalisiX CTeH-
TYBaHHsA He pO3B’s3y€e KIiHiuHy mnpobnemy (abo
posB’Hsye 1l YaCTKOBO), a 3HAYHA 3a/JIMIIKOBA CTEHO-
Kappis 3HIKYe e(eKTUBHICTh IepKyTaHHOI Teparii.
B inmin curyanii cTeHos i cnasM MOXKYTb BUHUKATU
B OfIHI i Tiit >ke aprepii. Take moegHAHHA MOXKe 3Mi-
HUTK TAKTUKY NiKyBaHHA aTE€POCK/IEPOTUIHUX CTe-
HO3iB, HANPUK/IAZ, 3aMiHU CTeHTa Ha 6aloH 3 JiKap-
cokuM nokpurtam (DCB) (puc. 7, 8, 9). YV npepcras-
JIeHi KIiHIYHIA cuTyanii HaM JJOBENOCA NMPOBOAUTHI
tect Ha FFR 3 MeTol0 BU3HaYeHHA QYHKIIIOHaTbHOI
3HAYYIIOCTi CTEHO3Y Iepel IPOBefleHHAM alleTU/IXO0-
niHOBOI Ipo6u (0us. puc. 7B). Y pesynbrati Mu oTpu-
MajM JaHi Ipo reMOAVHaMiYHO 3Hauyllle 3BY>KeHH:
(mopma FFR 2> 0,8), a mic/s1 mpoBeieHH:A POBOKaIliii-
HOI IMpo6M CTajlo OYEeBUHUM, IO CIIasM IOUINPIO-
€TbCA Ha BCIO apTepilo i3 3a/Ty4eHHAM CTEHO30BaHOTO
CerMeHTa CyfuHu (0us. puc. 8). Y pesynbTari Mu cko-
pucranucs texuonoriero DCB (ous. puc. 9 A, B), 1106
YHUKHYTM iMIITaHTaLii CTeHTa B apTepiro 3i 3MiHe-
HOI0O Ba30CIACTUYHON aKTuBHicTi0. EdexTusHicTH
6a710HHOI aHTriommacTuKu 3a gomnomorown DCB, 6y71a
HigTBEP/ KeHa MOBTOPHMM BusHadeHHAM FFR micna
IpOBeeHH: aHTioInacTuky (ous. puc. 9B), dpaxuiii-
HUJI KOPOHApHMIl pe3epB OYB BiHOBIEHMIT y MeXax
¢isionoriyHoi HOpMMU.

Atepockiepos emikapfianbHUX apTepiil Ta Auc-
¢byHKIiA MiKponVpKy/IALii TicHO OB’ s13aHi maToreHe-
TUYHO, 1[0 MOACHIOETHCSA TaKMMM TE€3aMIM:

- pudysHMil aTepocKIepo3: HajlyacTile BUIU-
MUJ1 JIOKa/IbHUI CTEHO3 — Iie JIVIle BepXiBKa «aiichep-
ra». HasgBHIcTp O/AILIOK y BeMKUX apTepisiX KOPeToe
3 [UQY3HNM MOTOBIIEHHAM IHTUMU Ta JUCHYHKIIEO
eHIOTeNiIo Y ApiOHNX CyAnHaX;

- reMOMHaMiYHMIT (PeHOMEH: HaBiTb IIOMipHMIT
creHos (40-50 %) pasom i3 KMJI moxe 6yTu remopu-
HaMiYHO 3HAYyIMM. MIKpOLMPKYIATOpHE PYCIO He
Moxe afiekBaTHO postmpurucs (Husbkuit CFR), mo6
KOMIIEHCYBaTy IaJiHHA TUCKY 3a JiZIAHKOI CTE€HO3Y
npu ¢isMYHOMY HaBaHTa>KeHHI;
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Puc. 10. Anriorpama naujenta K: A — y npasii kocin
NPOEKLi BUSBNEHO NOMIPHMIA CTEHO3 HA MeXi cepep-
HbOI TA AUCTANILHOI TPETMHMU MepeaHbOi MIXKLLITYHOY-
KOBOI Finku nisoi KopoHapHoi aptepii; b — pesynbra-
TM NPOBEAEHHS AOCHIMKEHHS 3 METOK BU3HAYEHHS
dpakuinHoro kopoHapHoro pesepsy (FFR), FFR -
0,80.

- noripmenHsa nepgysii: KM/l niguinye omip
MiKPOCYZMH, 110 YIIOBi/IbHIOE KPOBOIUIVH B €IliKappi-
anpHiN aprepii. lle cnpusAe mporpecy arepocKneposy
4yepe3 HU3bKY Hampyry 3cyBy (low shear stress) nHa
CTiHKY CYyAVHIN.

Hocnimpxenns (cybananisu WISE, CorMicA,
CONFIRM registry) mokasyoTb Taky iepapxioo pusu-
Ky (Bifg HM3BKOTO 10 BMCOKOTO) [15, 24, 50, 57]:

INOCA (cysunu 6e3 anriorpadidyHmMx o3Hak
aTepoCKIepo3y): HU3bKUIT pu3MK cMepti / iHdapkry
MiOKapJa, BUCOKMII PM3MK TOCIiTamisamii yepes Kili-
HiuHi nposBy cTeHOKappii [2] (ous. puc. 1, 2).
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Puc. 11. Anriorpama naujenta K: A — y npasin kocin
NPOEKLii Bi3yanisyeTbcs MOMIPHMIM CTEHO3 HA MeXi
NPOKCMMANbHOI TA CepefHboi TPEeTMHM MnepenHboi
MIXLWAYHOYKOBOI TifIkKM NiBOi KOPOHAPHOI apTepii
(MMLUT JIKA), ctpinkamu nokasaHa nokasnizauis
nomipHoro creHo3y; b — y npasin kocin npoekuii nicns
BHYTpilWwHboBeHHOro BBeaeHHs 100 mkr auetunxoni-
Hy BMSBNEHO (MO3HAYEHO CTPINKAMM) TOTANBLHWM
cnasm yciei MMLUT JIKA go 90 %.

INOCA + HeoOCTPYKTMBHMUII aTepOCKIepo3
(ctenosm < 50 %): pusuk MACE 3pocrae y nBa-
4OTMPU pasu NopiBHAHO 3 rpymoo INOCA 6e3 aHrio-
rpadiuHMx o3HaK arepockneposdy. HasaBHicTb arepo-
CK/IEPOTUYHOI OAIMKY, caMo co60I0, € MapKepoM
cucTeMHOro pusuky [2] (puc. 10, 11). Y Hawmii kiiniv-
Hiif cuTyanii 6y/10 BUABIEHO MPOLOBXXEHNUIT CTEHO3 Ha
MeXi IMpOKCMManbHOI Ta cepefHboi yacTuH ITMIIT
JIKA 61msbko 50 % (0us. puc. 10A). 3 mornsay mocni-
JOBHOCTI OOCTEXEHHSH, TO [OLNIbHO IOYMHATH 3
Bu3HaueHHA FFR, 106 ouiHnTy reMogyHaMiuyHy 3Ha-
9yIiCTh 3BY)XeHH:A (0us. puc. 105). Y Hamomy Bumaj-
Ky CTEHO3 BUABMBCA MEXOBUM, ajle TeMOJMHAMIYHO
He3HauymyM (Hopma FFR 2> 0,8). Lleit daxT mae smory
HaM He IPOBOJUTY IPOLEAYPU CTEHTYBAaHHSA 9M aHTi-
omnactukn. ToMy fani My IpoBenu NMPOBOKALIMHMIL
TECT 3 alleTMIXOMiHOM (Ous. puc. 11 A, B). Y pesynbra-
i 6y10 miarnocroBaHo cnasm yciei IIMIIT JIKA (ous.
puc. 115). lle manieHT 3 BUIIMM PU3UKOM, HiXK ITAIliEHT
3 INOCA, mpoTe OCHOBHa CTparerisd — ONTMMalbHa
MeJKaMEeHTO3Ha Tepalis.

INOCA + 06cTpyKTHBHMIT aTepOCKIepo3 (reMo-
AMHAMIYHO 3HAYYIIMII CTEHO3): HAVBUINMII PU3UK
[58]. KnniniuHMIiI BUNIalOK TaKOTO ypa>keHHs KOpOHAp-
HOI apTepil BXe 6y/10 IPeACTaB/IeHO Y CTATTi (0Us. puc.
7, 8, 9). OpHak KTiHIiYHA CUTYaIlisl MOXKe YCK/IaJHUTH-
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Puc. 12. Awriorpama nauienta P: A — y nisin kocin
NPOEKLii BU3HAYAETbCS TPOMBOTMYHA OKNIO3is npo-
KCMMQNILHOTO CErMeHTa NnepefHbOi MiXLUIYHOUYKOBOI
rinkm nisoi kopoHapHoi aptepii (MMLUM JIKA).
Crpinkamu nokasaHo Micue TpoMboTHYHOI OKntO3ii Ta
npubnusHe po3TaWyBAHHS APTEpIi, KA He 3aMNOBHIO-
€TbCS KOHTPACTOM Yy pe3ynbTaTi oknio3ii ii Nnpokcu-
ManbHoro Bigainy; b — y npasii kocin npoexuii noka-
30HO BifHOBNEHWA KPOBOMIMH MiCNs NPOBEAEHOro
CTEHTYBAHHS 3 NpoxigHicTio iHbapKkTosanexHoi apTe-
pii TIMI-3; B — MOMeHT iMnnaHTaLii CTEHTA B OKNIO3ito
npokcumansHoro cermenta MMLLT JIKA.

Cs1, KOIM MallieHT HaJXOOUTh JO KIiHiKM 3 JiarHO30M
TOCTpUII KOPOHApHUI CHMH/IPOM. Y TaKOMY BMIIAJKy
IpoBefieHH:A pernepdys3iiiHNX MpoLeayp BUXOAUTH Ha
Teple MicIie, 30KpeMa, KO/ JIiarHOCTYeTbCA TPOMOO-
TYYHA OKJII03id elikappianbHOI apTepil, TOOTO MmarieHT
31 STEMI (puc. 12 A, b, B). OcHOBHa MeTa IepKyTaH-
HOI IpOLlefypy — IIpoBeieHHs pernepdysii, BifHOBIeH-
HA eliKap/iaJIbHOr0 KPOBOIUIMHY Ta MiOKapfialbHOI
nepysii.

OpHak Ha eranax pea6iniranii abo y Bignamenmit
nepiofi MaliEHT MOXKe 3BEPHYTUCA 3i CKapramm Ha
3a/IMIIKOBY CTEHOKApP/ilo, SIK Ile CTA/I0CA B HALIOMY
KJIiHIYHOMY BUIAZKY. Y [eAKUX IALi€EHTIB IPUYM-
HOIO 3a/IMIIKOBOI CTEHOKappil MoXke OyTu He pecTe-
HO3 (puc. 13 A), a HasgBHICTb BA30CHACTUYHOI AMC-
¢byHkuii y Tiit camiit aprepil, ge panime 6yno mpose-
[IeHO YpreHTHe CTeHTYBaHHA 3 MeTOw pemepdysii.
[Ticns craHmapTHOI KOpoHapHOI aHriorpadii, komm
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Puc. 13. Awriorpama nauienta P: A — y nisin kocin
NPOEKLi BU3HAYAETLCS PAHilLe BCTAHOBNEHUM CTEHT y
NPOKCUMMANbHOMY CErMEHTI NepeHbOi MiXLUTYHOUYKO-
BOi rinku nieoi kopoHapHoi aprepii (MMLUI JIKA),
6e3 O3HAK rinepnnasii, KOHTPOMbHA GHriorpama.
Crpinkamu nokasaHo micus iMnnaHTauii ctenTta; b —y
npaein kocin npoexkuii MMLUT JIKA nicns sHyTpiww-
HbOKOPOHAPHOrO BBEAEHHS AUETUNXONiHY B A03i
100 MKr cTpifikaMM MOKA3AHO CMA3M KOPOHAPHOI
apTepii NpoKcMMarbHilLe | AUCTANbHILe paHille BCTa-
HOBJIEHOrO CTEHTA.

Oyn0 miATBepA>KeHO NOBHY IPOXifgHICTH paHimre
BCTAQHOBJICHOTO CTEHTa, B KaTeTepHill maboparopii
3po0/IeHO IIPOBOKaLiliHYy HpoOy aleTUIXO0NiHOM
(ous. puc. 13 A, b) mip 4ac npoBefeHHA KOHTPOIbHOT
KopoHaporpadii.

AHanis Ta 06roBopeHHs pe3ynbrTarie

19 mootoro 2025 poky Bnepuie B YkpaiHi Ha 6asi
Bififli/IeHHs iHTepBeHIilIHOI Kapaionoril Ta penepdy-
sirtHoi Tepamnii HHII «IHcTUTYyT Kapaionorii, KiHi4HOT
Ta pereHepaTuBHOI MeOVIVHM IMeHI aKajeMmika
M.J. Crpaxecka» Oyna IpoBefieHa iHBasuBHa (BHY-
TPIlIHBOKOPOHApHE BBEJCHHA Ipenapary) IpoBOKa-
HifiHa mpo6a 3 aleTUIXOMIHOM, 3 METOK BMSBIEHHS
NAlLli€HTIB 3 Pi3HMMMU €HJOTUIIAMYU HEOOCTPYKTUBHOI
dbopmn imemiunoi xopo6u cepust INOCA/ANOCA).
Ilepen HaMM mocTano 3aBAAHHA OLIHUTH 3aCTOCYBaH-
HsI alleTWIXOMIHOBOI MPOOU I/ MiaTHOCTUKM TAKUX
eHIOTUIIIB, AK eHfjoTeianbHa AUCcYHKILiA, enmikapyi-
aJIbHUI Ta MIKpPOCYAVHHMII BadocnasM abo ix komoi-
Hallil, a TAKOXX IIOE€HAHHA LIMX CTAHIiB 3 aTEPOCK/IEPO-
30M KOpOHapHUX apTepilt. Kpim Toro, Halomo MeTo
0y/10 BU3HAYeHHA YacTOTY MO3UTVBHMUX BifIOBifeit y
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nanienTis i3 nigo3poro Ha INOCA/ANOCA Ta BU3Ha-
YEeHHA MeXaHi3My illeMii B IaLi€HTiB 3 TYHETbOBaHUM
xomom ITMIIIT JTKA.

Y pocmimxenHa 6yno 3amydeHo 61 marjieHTa
(mocnimxyBana rpyna A (n=42) Ta KOHTPOJ/IbHA IpyIa
b (n=19)) i3 cumnToMaMu CTeHOKapmil Ta 00’€K-
TUBHMMU O3HaKaMmu imemii miokapma va EKT (Hacam-
nepeq mempecis abo eneBauis cermenta ST mim wac
TECTY 3 L030BaHUM (i3YHUM HaBaHTXKEHHAM) Ta 3a
DaHUMU TpOBeleHol KopoHapHOi anriorpadii. [o-
CITiIKyBaHy TPYITy CTAHOBWJIM IallieHTV 6e3 aHriorpa-
¢$ivHMX O3HAaK KOPOHAPHOTO aTEpPOCKIepo3y abo 3
reMOAVHaMiuYHO HesHauyyluM 3By>XeHHAM (INOCA)
Ha aHriorpami.

CepepHill Bik mHalli€eHTiB y rpymax CTaHOBUB
(56,4£10,8) Ta (54,7%11,5) poky BignosigHo. Yo-
noBiku craHoBuIN 64,3 Ta 68,4 % BignosifnHo. Ceper,
(dakTOpiB cepleBO-CYAHHOTO PU3UKY IIPeBajIoBajIa
aprepianbHa TillepTeHsid, 1o crnocTepiranaca y 90,5
Ta 94,7 % mauieHTiB BifnmosigHo. IHmmMu dakropa-
MU pU3NKy Oynu LyKpoBuil miabert, gucmimifemis ta
KYPiHH#, AKi CTaATUCTUYHO HE Bifpi3HANNCA B IPyIax
(mabmn. 3).

CcdopmoBaHi Tpynn € CTaTUCTUYHO MOPiBHAHHU-
MU 3a fieMorpaiuHNMM ITOKasHUKaMM Ta paKkTopaMu
CepLeBO-CyAMHHOro pusuky. He BuaBneno suavymoi
pisHuni Mix rpymamm 3a Bikom (p=0,57), crarTio
(p=0,76), wnasBHicTIO apTepianbHOi rimepreHsii
(p=0,68), mykposoro giabery (p>0,99) Ta gucninigemii
(p=0,37). Lle mipTBEpmXYE, IO OTPUMAHI pe3y/IbTaTH
06yMoBIeHi (YHKI[IOHA/JIbHMM CTAaHOM KOPOHAapHMX
CYOVH, a He CyHNyTHiMM QaxkTopamu pusuxy (ous.
mabn. 3).

Y manjienTip 3 imemiero 6e3 o6¢TpyKIii kKopoHap-
Hux aprepiii (INOCA) HajyacTilmimMm MeXaHi3MOM €
emikappiabHMII Ba3ocIasM, sAKMit 0y/I0 HiarHOCTOBA-
HO y 59,5 % Bumapkis. Expjorenianpua pucdyHkiis
BUsABIIEHA Y 26,2 % TaljieHTiB, a i301bOBaHMII MiKpO-
BacCKy/IApHMIL criasM — y 14,3 % (ous. mabn. 3).

Cepen 3adikcoBanux imemiunnx 3miH Ha EKT
Hall4yT/AMBIIIMM MapKepoM imemii MioKapja BUABU-
nacsi imBepcisa 3ybus T (59,5 % mnauieHtiB) (ous.
mabin. 3).

Y rpyni A peakiisi Ha BBeJeHHA aLleTMIXOJiHY
posnofinunaca piBHOMIPHO MiX PpisHMMM [O3aMM:
31,0 % manienTiB 3pearysanmu Ha 50 MKT, 33,3 % — Ha
100 MK, Ta 35,7 % — Ha MakcuManbHy 03y 200 Mkr. Ie
0OIPYHTOBYE HEOOXiTHICTb BMKOPUCTaHHA CTYIIiHYAC-
TOTO IPOTOKOIY 3i 30i/IbIIeHHSM {031 /11 TOUHOI Jia-
THOCTUKM BCiX eHgoTUIiB (0us. mabsn. 3).

IIpoBOKawLifiHMII TECT 3 ALETUIXONIHOM IIPOJe-
MOHCTPYBaB BUCOKMII Hpo(inbp Oe3neyHOCTi 10J0
3arpo3/IMBUX apuUTMiil. Y >kopHil i3 rpyn (0 % Bumnap-
KiB) He Oymo 3agikcoBaHO IITYHOYKOBOI Taxikappil
a6o ¢ibpunanii mynoukis (p=1,0). Yci 3adikcosani
YCK/IaJHEHHSA Maji TPaH3UTOPHMIT XapakTep. YacrtoTa
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Tabnuus 3
AHaniL; pe3ynbTaTie NPOBOKALIMHUX NPO6 3 ALLETUXONIHOM Y NALIEHTIB 3 Pi3HUMM GOPMAMM iLLEMIYHOT XBOpPO-
61 cepus
MokasHuk D,ocninx::j;u rpyna, Kou'rpo::?; rpyna, .
Bik, poku 56,4£10,8 54,7+11,5 0,57
Yonosiua craTh 27 (64,3 %) 13 (68,4 %) 0,76
DakTopH cepLEBO-CYANHHOTO PU3NKY
ApTepianbHa rinepTensia 38 (90,5 %) 18 (94,7 %) 0,68
Llykposwit giaGet 5(11,9 %) 2 (10,5 %) >0,99
Iucninigemis 17 (40,5 %) 10 (52,6 %) 0,37
KypiHHs 13 (31,0 %) 2(10,5 %) 0,09
MO3UTUBHMI TECT 3 ALETUAXOMIHOM 42 (100 %) 0(0 %) <0,001*
Enpotvnu INOCA (gocnigxyeaHa rpyna)
EnikapaiansHuit Bazocnasm 25 (59,5 %) - -
EnpoTeniansHa amcyHkuis 11(26,2 %) - -
MikposackynapHuit cnaszm 6 (14,3 %) - -
lweMiyHi 3minm Ha EKT
Enesaujs cermenta ST 13 (30,9 %) - -
Denpecis cermenta ST 18 (42,9 %) - -
IuBepcis 3ybus T 25 (59,5 %) - -
[o3a auetunxoniHy, Wo BMKAMKANA peakuito
50 mkr 13 (31,0 %) - -
100 mkr 14 (33,3 %) - -
200 mkr 15 (35,7 %) - -
TPQH3UTOPHI APUTMIYHI YCKNOAHEHHS! 18 (42,9 %) 2(10,5 %) 0,012*
CniesigHowenHs wancis (95 % [) 6,37
AB-6nokapna -1l crynens 12 (28,6 %) 1(5,3 %) 0,046*
Di6punsuis/TPINOTIHHA Nepeacepab 3(7,1 %) 0 (0%) 0,54
LUnyroukosa excrpacucronis (CBE/LLUEC) 4(9,5 %) 1(5,3 %) 0,67
Dibpunauis LWAYHOUKIB / WAYHOYKOBA TOXIKAPAist 0(0 %) (0 %) 1

[l — nosipuwnit inTepsan; AB-6nokana — arpioseHTtpukynspHa 6nokana; CBE — cynpasentpukynapra excrpacucronis; LLUEC — wnyHoukosa ekctpacuc-

TOniA.

TPaH3UTOPHUX YCKJIAJHEHb Yy TpyHli A, MallieHTIB i3
Ba3OCIACTUYHUMU poO3najaMy, Oyaa CTAaTUCTUYHO
3HauyIIo BUIIOW (42,9 %), HDX Y KOHTPO/bHIN rpyni b
(10,5 %, p=0,012). BigHolIeHHS IIAHCIB CBiAYNUTD, 110
HasABHICTb IO3UTMBHOI peaKllil Ha alleTWIXOJIiH IiJBU-
Hlye PM3MK BUHUKHEHHS TPaH3UTOPHUX HOPYLIEHb
purmy abo mposigHOCTi y 6,37 pasa. Haituacrime

No6iYHNM fABMINEM IIifi Yac TeCTyBaHH:A Oynu Opajgu-
Kappig Ta aTpioBeHTpuKynApHi 6mokaau II-1II cryme-
HiB, AKi criocTepiramuca y 28,6 % manieHTis rpymm A i
5,3 % y rpymni b (p=0,046).

JlixyBanHa. OTpuMaHi pe3y/nbTaTy IPOBOKALliii-
HOTO TeCTYBAaHHA CTaMyM (QYHIAMEHTOM [ NepCOHi-
dikanii MegukaMeHTO3HOI Teparmii, 110 BifmoBimae
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Cy4acHMM peKoMeHpauiAM. JIikyBaHHA KapAMHA/IbHO
3MIHIOBA/IOCA 3aJIeKHO Bifl peaklil KOPOHAapHOIO
pyciia Ha alleTU/IXOIiH.

Y rpymi 3 nigTBepAKeHNM elNiKapfiaZlbHUM Ba3o-
CIIa3MOM Tepari€rn Inepuoi miHil 6yn0 npusHaYeHHS
6710KaTOpPiB Ka/IbI[iEBUX KaHAIB Y MaKCYMAJIbHO Ilepe-
HOCUMMX J103aX Ta/abo HiTpaTiB NMpONOHroBaHOI Aii.
IIpyHIUIIOBMM MOMEHTOM CTajia BifMiHa HeCeeKTUB-
HUX [-afpeHOO/MIOKAaTOpPiB, fAKi 3[aTHIi IPOBOKyBaTU
BAa30KOHCTPUKIIII0 BHACTifoK Onmokagu ,-agpeHo-
pelenTopis.

Y mnanieHTiB 3 MIKpOCYAMHHMM Ba3OCIasMOM
JTIKYBaHHS TaKoX 0a3yBanocs Ha 6/1I0KaTOpax Kabli-
€BUX KaHAJIB, IPOTe 3 JONATKOBMM (OKYCOM Ha
KOPeKIIilo eHioTesniaIbHoI AucYHKII (cTaTuHy, iHTi-
OiTOpM aHTiOTeH3VHIIEPEeTBOPIOBAIBHOTO (epMEeHTa,
paHOMa3uH).

BucHOBKM

Hacammepen mpoBokaijiiiHa mpo6a 3 aleTuixori-
HOM € 0Oe3neyHyMM Ta e(peKTMBHUM METOHOM CeleKIil
XBOPMX i3 Ba30CHACTUYHOK CTEHOKAPHi€l0, MiKpoBac-
KY/ISIPHOIO IUCQYHKII€I0 Ta eHAOTeNiaIbHUMN (PYHK-
L[iOHaZIbHVMMM TOPYIIEHHAMM KOPOHAapHUX apTepiit, y
THAIieHTIB 3 ileMi€r0 Ta HeOOCTPYKTUBHMMM 3MiHAMM
kopoHapHux aprepiit (INOCA). Meroauka gae 3smMmory
edexTnBHO eHpoTHITyBaTy nanieHTis 3 INOCA, mjo He
TiZIbKM BM3HA4Ya€ IIATOTE€HETUYHY TEpallifo A i€l

Kongpnikmy inmepecie Hemae.
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TPYIIN IAL[iEHTIB Ta CYTTEBO MOKpaILye MPOdiTaKTUKy
MOXX/IMBUX YCKJIaJJHEHb 3aXBOPIOBAHHS, a 11 JO3BOJIAE
rnbIe 3po3yMiTM MeXaHisMm imemil y BemmdyesHoi
YaCTVMHU MAlli€HTIB, AKUM paHille B3araai He fAiarHOC-
TYBaJIM illeMi4Hy XBOpOOY cepIis.

Bax1MBMM IPaKTVYHUM BYCHOBKOM JOCIiI>KeHH
€ HAABHICTb B OJJHOTIO J1 TOTO X IaljiEHTa Ba30CIIacTNY-
HOI cTeHOKapyil Ta aHriorpagiyHux 03HaK KOPOHApHO-
r0 aTepoCK/Iepo3y. ATepocKiepo3 Moxke OyTu Ipef-
CTaBJICHMI Y BUIMIAMNL AK T'€MOJVHAMIYHO 3HAYyILMX,
TaK i reMOIMHaMiYHO HE3HAYyIIMX YpaXkeHb KOPOHap-
HUX apTepiit. et ¢akT MOXKe HMOSCHUTU 3a/IVLIKOBY
CTEHOKApJil0 B JeAKMX IAIi€HTIB IiC/IA aHaTOMiYHO
IIOBHOI peBAaCKy/NApu3allii MioKapfia, 30KpeMa CTEHTY-
BaHHA, VI ONTMMIi3yBaTU MENVKAMEHTO3HY Tepallilo
TaKUX MAIfi€HTIiB.

HaiBaXnmBilimM NpPakTUYHUM  HaIpAMOM
HOJAJIBIIOTO MOCIKeHHSA MOXKe CTaTu InuobIe
BUBYEHHs KOpOHapHOI ¢isionorii: Bu3HaueHHsa ¢pax-
LifHOTO pe3epBy KPOBOIUIMHY i alleTUIXONiHOBOI
npo6u, a Hajla/li BU3HAYEHHs iH/IEKCY MioKappialbHOI
PE3UCTEHTHOCT] (3 MEeTOI [iarHOCTMKM MiKpOBacKy-
NApHOI AMcYHKIT) B MAIiEHTIB 3 Pi3HUMU IPOABAMU
KOpPOHApHOTO aTePOCK/IEPO3y Ta Ba30CIIACTUYHOI CTe-
HoKappii. Taka rmmnboka iHBa3MBHA MIaTHOCTMKA, IO
IPYHTY€ETbCA Ha TOKa3HMKaX KOpOHapHOI ¢isiomorii,
MOX€E CYTTEBO ONTHUMIi3yBaTy IOKa3aHHA [JIA IIpOBe-
TeHHA NEepKYTaHHUX BTPY4aHb Ta KOHTPOJb 3a Ialli-
€HTaMM, AKUM Y>Ke IIPOBEU PEBACKYIApU3aLio.

Yuacmv asmopis: konuenyis crnammi, 027150 nimepamypu, nid20moeka mexkcmy cmammi, GopmMyn06aHHs
sucHosxie — M.C.; 36ip mamepianié 61acHo20 00cionenHs, ananiz pesynomamie — M.JL; yuacmo y nposedetHi
mecmie 3 auemuIxoniHoM y KiHiyi, cmamucmuuna o6pobka danux - M.C., M.JI., B.1II.
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Invasive diagnosis of INOCA/ANOCA: coronary atherosclerosis and vasospastic angina
as combined causes of myocardial ischemia, contemporary invasive diagnostics and treatment

M.Yu. Sokolov, M.V. Levchuk, V.S. Shevela

National Scientific Center «M.D. Strazhesko Institute of Cardiology, Clinical and Regenerative Medicine» of NAMS of Ukraine, Kyiv,
Ukraine

The aim — to evaluate the safety and efficacy of the invasive acetylcholine provocation test for endotyping patients with
INOCA/ANQCA, to determine the mechanisms of ischemia in cases where functional disorders coexist with coronary
atherosclerosis, and to develop personalized treatment approaches.

Materials and methods. The study included 61 patients: experimental group A (n=42) and control group B (n=19) with
symptoms of angina and objective signs of myocardial ischemia on ECG (primarily ST-segment depression or elevation
during an exercise stress test) and coronary angiography findings. The groups were statistically comparable regarding
demographic characteristics and cardiovascular risk factors. No significant differences were found between the groups in
terms of age (p=0.57), sex (p=0.76), presence of arterial hypertension (p=0.68), diabetes mellitus (p>0.99), or dyslipidem-
ia (p=0.37). The provocation test protocol involved a step-up intracoronary administration of acetylcholine under contin-
vous ECG and coronary angiography monitoring.

Results and discussion. In patients with ischemia with non-obstructive coronary arteries (INOCA), the predominant
mechanism was epicardial vasospasm, diagnosed in 59.5 % of cases. Endothelial dystunction was detected in 26.2 % of
patients, and isolated microvascular spasm in 14.3 %. The most frequent ECG marker of ischemia was T-wave inversion
(59.5 %). The method proved to have a high safety profile: no life-threatening arrhythmias (VT/VF) were recorded. The
observed complications (grade lI-IIl AV blocks in 28.6 % of group A patients) were exclusively transient. Particular atten-
tion was paid to the «double hit» phenomenon — the combination of atherosclerosis and vasospasm, which significantly
worsens the patient's prognosis.

Conclusions. The acetylcholine provocation test allows for precise endotyping of INOCA patients and personalization
of therapy, including the prescription of calcium channel blockers for vasospasm and the mandatory discontinuation of
non-selective beta-blockers to prevent undesirable vasoconstriction.

Key words: ischemia with non-obstructive coronary arteries, INOCA/ANOCA, acetylcholine provocation test, vasos-
pastic angina, microvascular angina
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Characteristics and prognostic assessment
of acute myocarditis in patients under martial law
in Ukraine: long-term follow-up results
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The aim of the study — to investigate the course of myocarditis in patients, including combatants, with different risk profiles
and to determine prognostic factors for an unfavorable outcome over 24 months of observation under martial law conditions.

Material and methods. A total of 204 patients with AM (134 men and 70 women; mean age 38.2+8.6 years), including
90 combatants, were examined. Patients were stratified into three risk categories: the 15" group consisted of 80 high risk
patients with de novo reduced LVEF (< 40 %), clinical signs of heart failure, and extensive LGE on cardiac MRI; the 2" group
comprised 64 intermediate risk patients with moderately reduced LVEF (41-49 %) and > 2 affected LV segments on MRI; the
34 group included 60 low risk patients with preserved LVEF (> 50 %) and < 2 affected LV segments. All patients underwent
speckle-tracking echocardiography, 24-hour ECG monitoring with arrhythmia and HRV assessment, cardiac MRI with LGE.
Comprehensive diagnostic assessments were performed within the AM onset and repeated at 12 and 24 months.

Results and discussion. Predictors of persistent myocarditis over the 24-month follow-up were identified: baseline
LV EDVi > 105 mL/ml, LVEF < 40 %, GLS < 9.0 %, GCS < 8.0 %, presence of NSVT paroxysms, a total of > 5 affected LV
segments and > 3 LV segments with inflammatory involvement. Predictors of transition to dilated cardiomyopathy included
an LV EDVi > 105 mL/ml, LVEF < 30 %, GLS < 8.0 %, GCS < 7.0 %, a total of > 9 affected LV segments, and > 5
LGE-positive segments during baseline investigation. Predictors of recovery at 24 months were an LV EDVi < 85 mL/mll,
LVEF > 50 %, GLS > 11.0 %, GCS = 12.0 %, involvement of < 3 LV segments, and absence of NSVT during the baseline
assessment within the first month after symptom onset. Among combatants with myocarditis predictors of persistent fre-
quent supraventricular ectopy and atrial fibrillation at 24 months included a HADS anxiety score > 11, HAM-A score > 25,
LF/HF ratio < 1.20, > 5 affected LV segments, and > 2 LV segments with LGE on baseline MRI. Additional predictors of
persistent atrial fibrillation included an LV EDVi > 105 mL/ml and LVEF < 40 %.

Conclusions. Results of the study refined contemporary approaches to prognosticating the clinical course of myocar-
ditis and identified predictors of recovery, long-term disease persistence and transition to dilated cardiomyopathy. Among
combatants with myocarditis predictors of persistent frequent supraventricular ectopy and atrial fibrillation paroxysms at
24 months were established, along with an association between these arrhythmias, the presence of anxiety and impaired
heart rate variability.

Key words: myocarditis, left ventricle dysfunction, arrhythmias, imaging, heart rate variability, prognosis, dilated car-
diomyopathy, combatants
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Myocarditis is characterized by an inflamma-
tory involvement of the myocardium, which
clinically may be expressed through a broad and het-
erogeneous spectrum of symptoms, ranging from
asymptomatic forms to fulminant heart failure (HF)
[1]. Despite advances in cardiovascular imaging, the
evolution of magnetic resonance techniques, and pro-
gress in pharmacotherapy, myocarditis remains a
diagnostic and therapeutic challenge, limiting the
ability to accurately predict its early course. Acute
myocarditis (AM) prognosis is largely determined by
the degree of left ventricular (LV) dysfunction at the
onset, the response to medical therapy, and subse-
quent changes in clinical and functional parameters
[2, 3]. Evidences from long-term follow-up in patients
with AM remains limited and is derived predomi-
nantly from observational studies [4]. This deter-
mines the need to search for new approaches to risk
stratification and personalized surveillance strategy
development. Early identification of patients at
increased risk for persistent arrhythmias or chronic
inflammatory activity, LV dysfunction is crucial for
optimizing treatment and preventing adverse out-
comes. Early identification of such high-risk patients
makes it possible to optimize targeted therapeutic
decisions, reduces the frequency of hospitalizations,
and improves long-term prognosis. Special attention
should be given to combatants in whom chronic
stress, excessive physical exertion and sustained psy-
choemotional overload may trigger AM or exacerbate
its clinical course. In the context of the increasing
prevalence of stress-associated cardiovascular disor-
ders the problem of timely diagnosis and identifica-
tion of early prognostic markers of complicated AM is
of particular medical and social importance.

The aim - to investigate the course of myocarditis
in patients, including combatants, with different risk
profiles and to determine prognostic factors for an
unfavorable outcome over 24 months of observation
under martial law conditions.

MATERIAL AND METHODS

In total 204 patients (134 men and 70 women;
mean age 38.2+8.6 years) including 90 active combat-
ants (68 men and 22 women; mean age 39.1+8.0 years)
were hospitalized due to AM in the Institute’s clinic
during the period of martial law in Ukraine from 2022
through August 2025. Before enrolment all participants
were fully informed about the diagnostic procedures
and treatment performed and provided written
informed consent for the processing of personal data.
The diagnosis of AM was based on clinical presenta-
tion, laboratory findings, electrocardiographic (ECG)
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and echocardiographic (EchoCG) assessment and car-
diac magnetic resonance imaging (MRI) with late ga-
dolinium enhancement (LGE) in accordance with the
updated Lake Louise criteria [5-8]. Patients were strat-
ified into 3 groups according to the risk assessment: the
1%t group included 80 high risk patients who presented
with de novo reduced left ventricular ejection fraction
(LVEEF < 40 %), clinical signs of HF and extensive LGE
on cardiac MRI; the 2" group comprised 64 interme-
diate risk patients with moderately reduced LVEF
(41-49 %) and involvement of > 2 LV segments; the 3™
group consisted of 60 low risk patients with preserved
LVEF (= 50 %) and involvement of < 2 LV segments
(1].

During 24-hour ECG monitoring the total num-
ber of supraventricular ectopic beats (SVEB) and ven-
tricular ectopic beats (VEB) per day as well as atrial
fibrillation (AF) and non-sustained ventricular tachy-
cardia (NSVT) paroxysms were assessed. Frequent
VEB and SVEB were defined as a burden of > 1.0 %
relative to the total number of normal sinus beats
recorded over 24 hours. Heart rate variability (HRV)
was assessed using the frequency parameter SDNN
(standard deviation of all RR intervals) and spectral
parameters: the low frequency (LE 0,04-0,15 Hz) and
high-frequency (HE 0,15-0,5 Hz) spectral compo-
nents; sympathovagal balance was quantified by the
LF/HF ratio [9]. By transthoracic EchoCG LVEF was
assessed using the biplane Simpson’s method and
end-diastolic volume was indexed to body surface area
to obtain the end-diastolic volume index (EDVi) [10].
Global longitudinal strain (GLS) and global circumfer-
ential strain (GCS) were measured by speckle-tracking
EchoCG [11]. HF functional class (FC) was deter-
mined according to the New York Heart Association
(NYHA) criteria based on the 6-minute walk test
(6MWT). A walking distance of 426-550 m corre-
sponded to NYHA FC I, 300-425 m - to FC II, 150-
300 m - to FCIII, and < 150 m - to FC IV.

Anxiety was assessed using the Hospital Anxiety
and Depression Scale for Anxiety (HADS-A) which
contains 7 items with a 4-point gradation (0-3) and
allows evaluating symptoms from 0 to 21 points. Scores
> 11 were interpreted as indicative of clinically signifi-
cant anxiety [12]. Anxiety severity was further evaluat-
ed using the Hamilton Anxiety Rating Scale (HAM-A),
where < 17 points corresponded to the absence/mild
anxiety, 18-24 points indicated moderate anxiety and
> 25 points — severe anxiety.

Patients received guideline-directed medical
therapy for HF, including angiotensin-converting
enzyme inhibitors or sacubitril/valsartan, beta-block-
ers, mineralocorticoid receptor antagonists, diuretics,
and sodium-glucose cotransporter-2 inhibitors. When
clinically indicated antiarrhythmic agents, anticoagu-
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Table 1

Clinical and instrumental characteristics of the 1% group of patients
Parameter Month 1 Month 12 Month 24
SVEB, % 5.16£0.25 3.20+0.18* 1.80+0.10%**
VEB, % 6.80+0.11 2.80+0.07** 1.20+0.05***
NSVT, n (%) 18 (22.5) 11(13.8) 6 (7.5)
AF, n (%) 14(17.5) 11(13.8) 7(8.8)
SDNN, ms 89.1+8.3 98.3£5.3* 104.9+4.8*
LF/HF 1.17+0.08 1.27+0.07 1.38+0.07*
EDVi, mL/ml 100.8+8.9 82.3+5.8* 75.4+4.3*
LVEF, % 35.2+3.4 43.2+2.8* 49.1£2.9*
GLS, % 6.5+0.6 8.3+0.8* 12.9+0.9**
GCS, % 7.240.6 8.6£0.7 11.4+0.9*
Mean NYHA FC, points 3.2 2.8 1.8
6MWT, m 240£18 322+25* 386+29**
LV segments with inflammatory changes, n 4.80+0.27 2.10+0.13** 1.20+0.08***
LV segments with LGE, n 2.25+0.19 2.50+0.21 2.52+0.20
Total number of involved LV segments, n 7.05+0.48 4.60+0.37** 3.72+0.31***
Persistence of inflammation (transition to chronic - 49 (61.3) 18 (22.5)
myocarditis), %
Recovery, n (%) - 18 (22.5) 42 (52.5)
Transition to DCM, n (%) - ?2(11.3) 13(16.3)
Death, n (%) - 4(5.0) 7(8.8)

Differences in the parameters are statistically significant compared with those at the AM onset: * — p<0.05, ** - p<0.01, *** — p<0.001.

lants, glucocorticoids, and pregabalin in cases of
marked anxiety were administered [13, 14]. All
patients were evaluated by a psychotherapist. Follow-
up examinations of patients were carried out after 12
and 24 months.

Statistical analysis was performed using a com-
puterized database created in Excel XP (Microsoft
Office, USA) and processed with Statistica for
Windows v.6,0 (StatSoft, USA). Descriptive statistics
included the mean (M), standard error of the mean
(m), Student’s t-value (t), and corresponding p-values.
Comparisons between clinical groups were conducted
using Student’s t-test with statistical significance
defined as p<0.05. Associations between continuous
variables were examined using Pearson’s parametric
correlation analysis. Cut-off thresholds predicting
specific clinical characteristics were determined using
Student’s criterion within a multivariate regression
analysis.

RESULTS

At the onset of AM patients in the 1% group exhib-
ited a substantial burden of both supraventricular and
ventricular ectopic activity. Episodes of NSVT were
identified in 22,5 % patients, whereas paroxysmal AF
was documented in 17,5 % patients, both occurring in
the context of impaired HRV as reflected by reduced
SDNN and LF/HF values (Table 1). LV dilation (elevat-
ed EDVi) together with a decline in LV systolic func-
tion (EF, GLS, GCS) took place against the background
of a significant number of LV segments with inflamma-
tory changes and the presence of LGE, which deter-
mined a high NYHA FC and low tolerance to physical
activity based on the 6MWTT results.

After 12 months of follow-up the 1% group
patients demonstrated a marked reduction in the fre-
quency of both ventricular and supraventricular
arrhythmias in association with improvements in
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Table 2

Clinical and instrumental characteristics of the 2" group of patients
Parameter Month 1 Month 12 Month 24
Mean NYHA FC, points 2.6 1.9 1.1
6MWT, m 348.0+£19.8 388.0+£25.0 445.0£29.0**
EDVi, mL/ml 80.9+7.5 75.8%¥5.4 71.3%4.1*
LVEF, % 44.5+3.8 48.4%£3.0 52.5+3.1*
GLS, % 9.26£0.60 11.95+0.78* 13.69+0.76**
GCS, % 9.08+0.67 10.78+0.91 12.71+0.96**
SVEB, % 7.84+0.28 3.80£0.21** 2.10£0.12%**
VEB, % 8.40+0.12 2.30£0.08** 1.90£0.06***
NSVT, n (%) 7(10.9) 5(7.8) 2(3.1)
AF, n (%) 9(14.1) 6(9.4) 4(6.3)
SDNN, ms 98.9+7.2 110.2+5.4* 118.7£5.2**
LF/HF 1.21+£0.09 1.28+0.07 1.48+0.07*
LV segments with inflammatory lesions, n 3.2+0.12 1.45+0.12** 0.65+0.05***
LV segments with LGE, n 1.21+0.10 1.32+0.11 1.40+0.11
Total number of involved LV segments, n 4.41+0.29 2.77£0.22** 2.05+£0.31***
Persistence of inflammation (transition to chronic - 23 (36.5 %) 12 (19.1 %)
myocarditis), n (%)
Recovery, n (%) - 35 (55.6 %) 40 (63.5 %)
Transition to DCM, n (%) - 3 (4.8 %) 7(11.1 %)
Death, n (%) - 2(3.2%) 4(6.4 %)

Differences in the parameters are statistically significant compared with those recorded at the onset of AM: * — p<0.05, ** — p<0.01, *** — p<0.001. The
clinical course among patients of the 279 group was less severe than that observed in the 15" group; 2 and 4 deaths were recorded by 12 and 24 months
respectively. Transition to DCM occurred in 3 and 7 patients and recovery was documented in 35 and 42 patients at 12 and 24-month assessment
respectively. Persistence of myocardial inflammation consistent with chronic myocarditis was noted in 23 and 12 patients at 12 months and at the end

of the follow-up period respectively.

HRYV: SDNN increase by 10.3 % (p<0.05) and a trend
toward sympathovagal balance improving, indicated
by an 8.5 % LF/HF increase. The incidence of NSVT
and AF paroxysms remained unchanged, each occur-
ring in 13.8 % of patients. LV systolic function
improved substantially with significant increase in
LVEE GLS, and GCS (by 22.7 %, 27.7 % and 19.4 %
respectively) together with an 18.4 % EDVi decrease
(p<0.05). Cardiac MRI demonstrated a twofold
decrease in the number of LV segments with inflam-
matory involvement while the number of LGE-
positive segments remained unchanged suggesting a
transformation of LV inflammatory changes into
tibrotic. These favorable structural changes was sup-
ported by a 34.2 % reduction in total amount of LV
myocardial damage (p<0.01), likely contributing to
improved LV contractility and decreased LV dilation.

Consistent with these findings the 6MWT distance
increased by an average of 34.2 % (p<0.05). At the
24-month follow-up a positive trend towards impro-
vement in the structural and functional state of the
heart was maintained: there was 39.5 % LVEF increase
and 25.2 % EDVi decrease vs baseline (p<0.01). LV
contraction geometry showed marked improvement
with GLS increasing by 98 % and GCS - by 58.3 %
compared with initial values in the background on a
fourfold reduction in the number of LV segments
with inflammatory involvement and nearly a twofold
decrease in the total number of affected segments.
The 6MWT distance increased on average by 60.8 %
compared to the debut of AM, which corresponded
on average to NYHA FC II. After 24 months 42
patients had fully recovered whereas 18 exhibited per-
sistent myocardial inflammation consistent with
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Table 3

Clinical and instrumental characteristics of the 3" group of patients
Parameter Month 1 Month 12 Month 24
Mean NYHA FC, points 1.6 1.2 0.6
6MWT, m 422£12 480+14* 540+16*
EDVi, mL/ml 74.3x3.6 72.1£35 68.9+3.3*
LVEF, % 52.3+3.1 55.1+3.2 56.8+3.8
GLS, % 12.7+0.6 14.5+£0.8 15.2+0.9*
GCS, % 12.0+0.5 12.9+0.7 13.6+0.7
SVEB, % 12.6+0.4 6.1£0.3** 2.8+0.1%**
VEB, % 7.2+0.1 2.5+0.1** 1.2+£0.1%**
NSVT, n (%) 3(5.0) 1(1.67) -
AF, n (%) 4(6.67) 3(5.00) 2(3.33)
SDNN, ms 112.4+6.4 118.9+£5.8 124.5%6.1*
LF/HF 1.47+0.06 1.56+0.08 1.59+0.08*
LV segments with inflammatory 2.01+0.06 0.86+0.04** 0.32+0.02***
involvement, n
LV segments with LGE, n 0.81£0.06 0.91£0.07** 0.69+0.06**
Total number of involved LV segments, n 2.81+£0.20 1.77£0.13** 1.01£0.08***
Persistence of inflammation (transition to - 19 (31.7 %) 8(13.3 %)
chronic myocarditis), n (%)
Recovery, n (%) - 41 (68.3 %) 52 (86.7 %)

Transition to DCM, n (%) -

Death, n (%) -

Differences in the parameters are statistically significant compared with those recorded at baseline: * — p<0.05, ** — p<0.01, *** — p<0.001.

chronic myocarditis and showed no meaningful
improvement in cardiac structure, function or heart
rhythm disturbances. AM was transformed into DCM
in 13 patients with deterioration of structural and
functional indices despite the absence of active
inflammation, accompanied by a marked increase in
the volume of fibrotic lesions. During this follow-up
period 7 patients died.

The 2™ group patients exhibited baseline mild LV
dilation and a moderate reduction in LVEF, GLS and
GCS (Table 2). Analysis of 24-hour ECG monitoring
demonstrated a considerable number of SVEB and
VEB, however, in contrast to the 1st group, isolated
ectopic complexes predominated occurring in the con-
text of reduced HRV and impaired sympathovagal
balance. Cardiac MRI revealed a pronounced degree of
inflammatory myocardial involvement, while the
extent of fibrotic tissue was lower than that in the 1st
group. After 12 months a trend toward improvement in

LVEF was noted, whereas GLS showed a significant
increase and GCS exhibited a tendency to rise, with
mean changes of 29.1 % and 18.7 %, respectively.
Cardiac MRI revealed a more than twofold reduction
in the number of LV segments with inflammatory
involvement, while the prevalence of LGE-positive
(fibrotic) segments remained unchanged. Overall LV
involvement decreased 1.6-fold (p<0.01). By 24 months
LVEF had restored (> 50 %) with an 11.9 % reduction
in EDVi (p<0.05) and further improvement in LV con-
traction geometry (GLS, GCS). Cardiac MRI continued
to demonstrate regression of inflammatory involve-
ment, with a more than twofold reduction in the total
number of affected LV segments compared with the
initial evaluation. Significant positive dynamics have
been registered in terms of reducing the number of
VEB and SVEB and further increasing the values of the
frequency and spectral parameters of the HRW.
Functional capacity improved substantially with the
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Comparison of HADS-A and HAM-A anxiety scores and 24-hour ECG results between combatants and civilian

patients at the onset of AM

Parameter Combatants (n=90) Civilians (n=114)
HADS-A
Absence of anxiety, % (n) 31.1(28) 55.2 (43
Subclinical anxiety, % (n) 36.7 (33) 25.4 (29)
Clinically manifest anxiety, % (n) 31.1(28) 19.3(22)
Mean anxiety score, points 12.65+1.28** 7.67£1.04
HAM-A
Absent/mild anxiety, % (n) 24.4 (22) 50.8 (58)
Moderate anxiety, % (n) 42.3(38) 36.9 (42)
Severe anxiety, % (n) 33.3(30) 12.3 (14)
Mean anxiety score, points 22.12+2.09** 16.67%1.37
24-hour ECG monitoring
Frequent SVEB, % (n) 18.9(17) 12.3(14)
Frequent VEB, % (n) 17.8 (16) 17.5 (20)
NSVT, % (n) 16.6 (15) 15.8(18)
AF, % (n) 20.0(18) 11.4(13)
SDNN, ms 103.2+6.3* 121.0£7.4
LF/HF 1.21+0.09* 1.57+0.10

Differences in the parameters are statistically significant compared with civilian patients: * — p<0.05; ** — p<0.01.

6MWT distance increasing by an average of 27.9 %,
corrsponding to NYHA FC L.

Patients in the 3™ group exhibited the most benign
initial course of AM with preserved LVEF without LV
dilation, moderate reductions in GLS and GCS and a
limited number of LV segments with inflammatory or
fibrotic lesions (Table 3). These patients were charac-
terized by predominantly supraventricular rhythm
disturbances, with VEB occurring far less frequently.
At 12 and 24 months the number of VEB decreased
2,8- and 6-fold respectively, whereas SVEBs decreased
2- and 4,5-fold over the same periods. By the end of the
follow-up period the frequency of AF paroxysms had
declined by half and no episodes of NSVT were record-
ed. Throughout both the 12- and 24-month follow-up
no deaths or transition to DCM were observed.
Persistence of myocardial inflammation consistent
with chronic myocarditis was documented in 19 and 8
patients whereas recovery was noted in 41 and 52
patients at 12 and 24 months respectively.

The subsequent stage of the study focused on char-
acterizing key features and conducting a comparative
analysis of the clinical presentation and structur-
al-functional parameters of AM in combatants (n=90)

relative to civilian patients (n=114). The groups were
comparable in LVEE, EDVj, the extent of inflammatory
LV involvement, the mean number of LGE-positive LV
segments and NYHA FC. According to the HADS-A
and HAM-A results combatants exhibited a higher fre-
quency of both subclinical and clinically manifest anx-
iety at disease onset compared with civilians, severe
anxiety was observed 2.7 times more often among
combatants (Table 4). The mean HADS-A anxiety score
in combatants was 40.8 % higher than in civilians,
while the mean HAM-A score exceeded that of civil-
ians by 24.6 %.

Evaluation of HRV indices and arrhythmic burden
at AM onset revealed substantial intergroup differenc-
es. The mean daily percentage of SVEB was significant-
ly higher in combatants (4.05+0.18 % vs. 1.77+0.23 %
in civilians, p<0.01). In addition, AF paroxysms
occurred 1,75 times more frequently and frequent
SVEB-1,54 times more often in combatants compared
with civilians. Combatants demonstrated more pro-
nounced impairment of autonomic heart rhythm regu-
lation, evidenced by a 14.7 % lower SDNN value and a
significantly reduced LF/HF ratio which indicated a
more pronounced impairment of autonomic regulation
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of heart rhythm. No significant between-group differ-
ences were observed in the prevalence of ventricular
rhythm disturbances, including frequent VEB or epi-
sodes of NSVT. At the 12-month ECG follow-up both
groups demonstrated a reduction in ventricular and
supraventricular rhythm disturbances, along with HRV
increase. Combatants continued to show more pro-
nounced sympathovagal imbalance: the LF/HF ratio
remained 24.3 % lower suggesting persistent predomi-
nance of sympathetic activity. Moreover the mean daily
frequency of SVEB remained higher in combatants
(0.87+0.08 % vs. 0.54+0.07 % in civilians, p<0.01). AF
paroxysms and frequent SVEB were observed 1,76-fold
and 1,69-fold more often in combatants compared with
civilians respectively.

According to the results of the correlation analy-
sis performed at the 12-month follow-up combatans
demonstrated significant positive associations
between the clinically manifest anxiety and the persis-
tence of frequent SVEB (r=0.51, p<0.05) as well as AF
paroxysms (r=0.65, p<0.02). Thus combatants who
continued to exhibit clinical symptoms of anxiety at
12 months after AM onset were more likely to experi-
ence supraventricular rhythm disturbances, including
frequent SVEB and AF paroxysms, as a pattern asso-
ciated with a sympathovagal balance shift toward
sympathetic predominance in the context of anxiety
disorders. In contrast the persistence of ventricular
arrhythmias showed no clear association with the
presence of anxiety.

At the final stage of the study, based on the results
of the 24-month longitudinal follow-up, multivariate
regression models were developed to identify predic-
tors of recovery, persistence of chronic myocarditis
and transition to DCM. Recovery was defined in 82
patients (40.4 %) by the absence of clinical symptoms,
the absence of rhythm and conduction disturbances
on 24-hour ECG monitoring, preserved LVEF
(= 50 %) and a normal EDVi (£ 75 mL/m?), no evi-
dence of inflammatory LV involvement on cardiac
MRI and normal performance on the 6MWT.
Persistence of chronic myocarditis in 58 patients
(28.5 %) was defined by the presence of inflammatory
myocardial changes in > 3 LV segments on cardiac
MRI at 24 months, reduced/moderately reduced
LVEF (< 50 %) and clinical HF manifestation.
Transition to DCM in 18 patients (8.8 %) was defined
by the absence of inflammatory myocardial changes
on cardiac MRI, the presence of LGE in > 5 LV seg-
ments; reduced LVEF (< 40 %) and marked LV dila-
tion (EDVi = 105 mL/m?) despite optimal medical
therapy. Eleven patients (4.4 %) died.

The regression models were appeared as follows:

Yy =ado + aixi + azxz + ... + anXn,
where y represents the initial model (recovery, persis-
tence of myocarditis or transition to DCM at 24
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months); x1, ..., x» — denote the independent variables
(threshold values of parameters identified during the
initial assessment ); and ao, ..., an — are the model coef-
ficients.

Table 5 presents the regression model parameters.
According to the p-coefficients the following baseline
parameters demonstrated a significant contribution to
the persistence of myocardial inflammation at 24
months: EDVi > 105 mL/m> ($=0.722, p,=0.023);
LVEF < 40 % (B=0.798, p,=0.034); GLS < 9.0 %
(B=0.877, p,=0.039); GCS < 8.0 % (p=0.419, p,=0.043);
presence of NSVT episodes ($=0.522, p,=0.023); total
number of affected LV segments > 5 ($=0.912,
p,=0.013) and the number of LV segments with
inflammatory involvement > 3 (f=0.460, p,=0.046).
Predictors of transition to DCM included baseline
parameters: EDVi > 105 mL/m* (=0.697, p,=0.019);
LVEF < 30 % (p=0.608, p,=0.037); GLS < 8.0 %
(B=0.702, p,=0.030); GCS < 7.0 % (p=0.531, p,=0.028);
total number of affected LV segments > 9 (=0.921,
P,=0.009) and the number of LGE-positive LV seg-
ments > 5 ($=0.809, p,=0.017). Predictors of recovery
at 24 months were: EDVi < 85 mL/m” (B=0.645,
p,=0.041); LVEF > 50 % (B=0.730, p,=0.026);
GLS > 11.0 % (B=0.745, p,=0.008); GCS = 12.0 %
(B=0.498, p,=0.047); total number of affected LV seg-
ments < 3 ($=0.699, p,=0.038) and the absence of
NSVT episodes ($=0.521, p,=0.035) at baseline.

Given the uncertainty in the contemporary inter-
national literature and the considerable scientific and
clinical interest surrounding patients with AM and
intermediate risk our study employed multivariate
regression analysis to identify predictors of myocarditis
persistence in the 2" group. The corresponding regres-
sion model, with parameters presented in Table 6, was
appeared as follows:

Yy =ao + aixi + azxz + ...+ anXn,
where y represents the model initial (persistence of
myocarditis at the 24-month follow-up); x1, ..., xn -
denote the independent variables (threshold parameter
values identified during the initial evaluation) and
ao, ..., an — are the model coefficients.

Based on the multivariate analysis results the fol-
lowing baseline parameters were identified as predic-
tors of myocarditis persistence at 24 months in inter-
mediate-risk patients: EDVi > 95 mL/m* (p=0.671,
p,=0.019); LVEF < 50 % (p=0.863, p,=0.030);
GLS < 11.0 % (p=0.761, p,=0.022); presence of NSVT
episodes ($=0.481, p,=0.034); number of LGE-positive
LV segments > 2 ($=0.922, p,=0.029) and number of
LV segments with inflammatory involvement > 3
(B=0.851, p,=0.020).

In addition, multivariate regression models were
developed specifically for combatants with AM to ena-
ble early prediction of long-term persistence of fre-
quent SVEB (= 1.0 % of total daily heartbeats) and AF
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Table 5
Parameters of the multivariate regression models for predicting the clinical course of myocarditis

Factors (Baseline Parameters) B Sy a Pq

Predictors of chronic myocarditis persistence

EDVi > 105 mlL/m? 0.722 0.178 5721 0.023
LVEF <40 % 0.798 0.161 3.412 0.034
GLS<9.0% 0.877 0.160 2.190 0.039
GCS<8.0% 0.419 0.158 3.132 0.043
Presence of NSVT paroxysms 0.522 0.168 2916 0.023
Total number of affected LV segments > 5 0.912 0.184 5.007 0.013
LV segments with inflammatory involvement > 3 0.412 0.139 0.572 0.032

Predictors of AM transition to DCM

EDVi> 105 mL/m? 0.697 0.152 2711 0.019
LVEF <30 % 0.608 0.177 2.570 0.037
GLS<8.0% 0.702 0.150 3.299 0.030
GCS<7.0% 0.531 0.150 2.355 0.028
Total number of affected LV segments > 9 0.921 0.191 6.630 0.009
LGE-positive LV segments > 5 0.809 0.169 3.988 0.017

Predictors of recovery in patients with AM

EDVi < 85 mL/m? 0.645 0.149 2.833 0.041

LVEF > 50 % 0.730 0.174 3.578 0.026

GLS>11.0% 0.745 0.177 3.191 0.008

GCS211.0% 0.498 0.145 1.987 0.047

Total number of affected LV segments < 3 0.699 0.156 2.545 0.038

Absence of NSVT episodes 0.521 0.161 2718 0.035
Table 6

Parameters of the multivariate regression model predicting myocarditis persistence in patients with intermediate
risk

Factors (baseline parameters) B Sy a Pq

Predictors of chronic myocarditis persistence

EDVi > 95 mL/m? 0.671 0.167 1.984 0.019
LVEF < 50 % 0.863 0.181 2799 0.030
GLlS<11.0% 0.761 0.165 1.290 0.022
Presence of NSVT paroxysms 0.481 0.150 0.934 0.034
LGE-positive LV segments > 2 0.922 0.171 2.432 0.029

LV segments with inflammatory involvement > 3 0.851 0.170 1.981 0.020
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Table 7
Parameters of the multivariate regression models predicting the clinical course of myocarditis in combatants
Factors (baseline parameters) B Sy a P,
Predictors of frequent SVEB persistence
HADS-A score > 11 points 0.455 0.153 1.109 0.035
HAM-A score > 25 points 0.514 0.168 1.275 0.022
LF/HF < 1.20 0.610 0.138 0.801 0.044
Total number of affected LV segments > 5 0.745 0.171 1.490 0.025
LGE-positive LV segments > 2 0.809 0.173 1.709 0.027
Predictors of persistent AF paroxysms
EDVi > 105 mL/m? 0.755 0.164 1.819 0.023
LVEF <40 % 0.951 0.168 2.654 0.028
HADS-A score > 11 points 0411 0.138 0.774 0.048
HAM-A score > 25 points 0.498 0.155 1.009 0.045
LF/HF < 1.20 0.547 0.161 1.109 0.027
Total number of affected LV segments > 5 0.981 0.179 2.897 0.006
LGE-positive LV segments > 2 0.880 0.174 2.185 0.026

paroxysms, the parameters are presented in Table 7. In
general, the regression models were appeared as fol-
lows:
Yy =ao + aixi + azxz + ... + anXn,

where y represents the model initial (presence of fre-
quent SVEB or AF paroxysms at the 24-month fol-
low-up); x1, ..., xn — denote the independent variables
(threshold parameters values identified during the ini-
tial evaluation); and ao, ..., an — the model coefficients.

Thus, in combatants with AM, the following base-
line parameters were identified as predictors of the
persistence of frequent SVEB at 24 months: HADS-A
score > 11; HAM-A score > 25; LF/HF ratio < 1.20;
total number of affected LV segments > 5 and > 2 LGE-
positive LV segments. Predictors of the persistence of
AF paroxysms at 24 months included: LV EDVi > 105
mL/m?%* LVEF < 40 %; HADS-A score >11; HAM-A
score > 25; LF/HF ratio < 1.20; total number of affected
LV segments > 5 and > 2 LGE-positive LV segments.

DISCUSSION

Despite substantial advances in diagnostic modal-
ities and pharmacotherapy, prognostic assessment in
AM remains a highly relevant and challenging clinical
issue [15]. Identifying patients at increased risk of
adverse cardiovascular events is essential for optimiz-
ing follow-up strategies and enabling timely adjust-

ment of therapeutic interventions. A key component of
risk stratification is the detection of early prognostic
markers that can signal a likelihood of a complicated
disease course, facilitate identification of high-risk
individuals, and guide the need for intensified surveil-
lance and pharmacotherapy.

We conducted the first study in Ukraine in accord-
ance with the most recent ESC guidelines, incorporat-
ing current achievements on the diagnosis and man-
agement of patients with myocarditis taking into
account stratification by risk profile at initial presenta-
tion and evaluate the long-term outcomes with par-
ticular attention to those categorized as intermediate
risk [1, 16]. A total of 204 patients were assigned to
high, intermediate or low risk groups at AM onset. In
2016 D. Sinagra and colleagues proposed a risk-strati-
fication framework for patients with clinically suspect-
ed myocarditis, based on three clinical phenotypes -
myocarditis with low, intermediate, and high risk. This
model was subsequently integrated and further refined
in the ESC 2025 recommendations [1, 17]. Each risk
category is associated with distinct prognostic implica-
tions and requires tailored approaches to patient mon-
itoring.

The results of our study substantially expand cur-
rent understanding of the spectrum of early prognostic
markers associated with the clinical course of myocar-
ditis and may facilitate timely risk stratification in
affected patients. To date it has been well established
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that reduced LVEE, LV dilation, the presence of LGE on
cardiac MRI and ventricular arrhythmias are all associ-
ated with an poor prognosis in patients with myocardi-
tis [5, 18, 19]. Our results are consistent with reports
from international investigators highlighting the high
clinical value of multiparametric risk-assessment tools
for predicting adverse outcomes and guiding prognosis
in myocarditis [20, 21].

The novelty of our study lies in demonstrating
the statistically significant predicting value of the
clinical course of myocarditis for LV GLS and GCS,
the extent of inflammatory and fibrotic myocardial
involvement (LGE), and the total number of affected
LV segments. Each of these markers showed a clear
association with specific patterns of disease evolution.
Our results align with findings reported in other con-
temporary studies. Speckle-tracking EchoCG plays a
key role in the early detection of subclinical myocar-
dial dysfunction and enables quantitative assessment
of myocardial deformation, GLS and GCS are highly
sensitive markers of early contractile impairment
even when LVEF remains preserved [22]. In myocar-
ditis a reduction in GLS reflects inflammatory activity
and the extent of myocardial involvement, and its
improvement over time correlates with clinical recov-
ery. Incorporating speckle-tracking EchoCG into the
comprehensive evaluation of patients with myocardi-
tis enhances the accuracy of risk stratification, facili-
tates timely detection of relapse or persistent inflam-
mation and supports assessment of therapeutic effec-
tiveness [1]. The extent and temporal evolution of
LGE have major prognostic implications in patients
with myocarditis. Persistence or progression of LGE
beyond the acute phase reflects ongoing inflamma-
tion and fibrotic remodeling, which is associated with
an increased risk of HF and life-threatening arrhyth-
mias [19, 23]. Evidence from other studies indicates
that the combined use of T1/T2 mapping and LGE
imaging not only confirms the presence of myocardi-
tis but also allows quantification of the degree of
tibro-inflammatory myocardial injury, which directly
correlates with clinical prognosis [24, 25]. Modern
cardiac MRI is increasingly evolving from a purely
diagnostic tool into a powerful instrument for risk
stratification, aligning with the principles of personal-
ized cardiology. Follow-up MRI performed at 6-12
months provides essential information on therapeutic
response and disease trajectory, underscoring the
importance of longitudinal monitoring.

An additional important achievement of our study
was the identification of predictors of persistent
supraventricular arrhythmias and their association
with anxiety symptoms in combatants with AM, a find-
ing of particular relevance under current conditions for
guiding timely and individualized treatment strategies.

E.G. Nesukay et al.

Anxiety disorders and chronic emotional stress lead to
hyperactivation of the sympathetic-adrenal system,
reduced HRYV, and elevated levels of pro-inflammatory
cytokines, creating a milieu that promotes arrhyth-
mogenesis and contributes to the progression of cardi-
ac pathology [26]. Disturbances in autonomic regula-
tion of cardiac function represent one of the key patho-
physiological mechanisms underlying the progression
of myocarditis and the development of its complica-
tions. Exposure to combat-related stress is associated
with increased anxiety, sleep disturbances, and signs of
post-traumatic maladaptation, which are leading to
persistent autonomic cardiac [27]. Chronic sympathet-
ic activation, together with depletion of parasympa-
thetic regulatory capacity, may serve as a pathogenic
driver of arrhythmogenic substrate formation, particu-
larly in the presence of inflammatory or fibrotic myo-
cardial involvement.

According to the findings of S. Perek et al. [28],
impaired HRYV, specifically reduced SDNN, in patients
with myocarditis was a significant predictor of adverse
clinical outcomes and an increased risk of arrhythmias
during 6-month follow-up. When combined with car-
diac MRI data, where the presence of LGE reflects the
extent of fibrosis and tissue remodelling, HRV serves as
a functional risk marker that complements morpholog-
ical assessment. Previous studies have demonstrated
that patients with LGE exhibit markedly higher rates of
ventricular arrhythmias and the combination of LGE
with a low SDNN value (< 100 ms) increases the pre-
dicted risk of sudden cardiac death more than threefold
[7, 19]. Thus an integrated assessment that includes
evaluation of psychological status, HRV and imag-
ing-derived structural and functional cardiac charac-
teristics in combatants with AM enables the identifica-
tion of individuals at heightened arrhythmogenic risk.
This approach is essential for personalized risk stratifi-
cation and for optimizing therapeutic management in
this vulnerable patient population.

Our results reinforce the value of risk-based
stratification in patients with AM as a practical
approach for anticipating the clinical course of the
disease. The prognostic markers identified in this
study enable early detection of individuals at increased
risk for adverse outcomes, support timely therapeutic
adjustment, and enhance the effectiveness of long-
term management. Furthermore our work represents
the first Ukrainian study to perform a comparative
assessment of structural-functional cardiac parame-
ters, HRV indices and heart rhythm disturbances in
combatants in comparison with civilian patients. The
analysis underscored the contribution of stress-relat-
ed factors as triggers for the onset and persistence of
arrhythmia with their impact modulated by the psy-
chological profile of the patient.
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CONCLUSIONS

1. Predictors of AM persistence over a 24-month
follow-up period were identified according to multi-
variable regression analysis. Transition to chronic myo-
carditis was predicted by the following baseline param-
eters: LV EDVi > 105 mL/m? LVEF < 40 %,
GLS < 9.0 %, GCS < 8.0 %, NSVT paroxysms, total
number of affected LV segments > 5 and > 3 LV seg-
ments with inflammatory lesions. Transition to DCM
was associated with an EDVi > 105 mL/m? an LVEF
<30 %, GLS < 8.0 %, GCS < 7.0 %, a total number of
affected segments > 9 and > 5 segments with LGE.
Predictors of recovery included EDVi < 85 mL/m?
LVEF = 50 %, GLS = 11.0 %, GCS = 12.0 %, a total of
< 3 affected LV segments and the absence of NSVT
paroxysms during the initial assessment.

2. Current approaches to prognostic stratification
of the clinical course of myocarditis in patients at inter-
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mediate risk were refined, and predictors of long-term
disease persistence over a 24-month period were iden-
tified: EDVi > 95 mL/m? LV ejection fraction (LVEF)
< 50 %; LV global longitudinal systolic strain < 11.0 %;
the presence of paroxysms of non-sustained ventricular
tachycardia; the presence of late gadolinium enhance-
ment in > 2 LV segments; and inflammatory changes
detected in > 3 LV segments, as assessed at the initial
examination.

3. In combatants with myocarditis predictors of
persistence of frequent SVEB and AF paroxysms at 24
months of follow-up were identified. These included
anxiety scores > 11 points on the HADS-A and > 25
points on the HAM-A; LF/HF ratio < 1.20; a total
number of affected LV segments > 5; and the presence
of LGE in > 2 LV segments, at the baseline examina-
tion. Additional predictors for AF paroxym persis-
tence included LVEDVi > 105 mL/m? and LVEF
< 40 %.

Author contributions: concept and study design — E.N., S.Ch.; data collection - RK., AK.,, O.D,, I.T, V.N,;
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XapaxKTepucTMKa Ta NPOrHo3yBAHHS Nepe6iry roctporo miokapaury B NALEHTIB B YMOBUX BOEHHOTO
cTaHy B YKpdiHi: pe3ynbTaTtv fOBrocTpOKOBOrO CMNOCTEPEXKEeHHs

O.T. Hecykait !, PM. Kupuuenko !, A.C. Koaniok !, €.10. Titos !, O.B. Omutpmuenko !, B.I. Hecykaii 2,

C.B. YepHiok !

1Y «HauioHanbHuit HaykoBwit LeHTP «IHCTUTYT Kapaionorii, KniHiYHOT Ta pereHepaTMBHOT meamumHK imeni akapemika M.J. Crpaxecka
HAMH Ykpainmy, Kuis

2KHIM «Kuiscbka mickka kniHivHa nikapHs Ne 8»

Meta pobotn — gocniantn nepebir MIOKaPAUTY B MALIEHTIB, 30KPEMA BiMCbKOBOCTYXOO0BLIB, 3 PI3HUMU NPOdINaMM
PU3MKY TA BU3HAYMTM MPOTHOCTUYHI YUHHMKM HECTIPUATIIMBMX HOCMIAKIB NPOTIrom 24 MICALIB CMOCTEPEXEHHS B YMOBOX
BOEHHOTO CTAHY.

Marepianu i Metoan. O6ctexxero 204 nauieHtv (134 vonosikn Ta 70 xiHok) 3 roctpum miokapantom (TM), cepen Hux
6yno 90 sificbkosocnyx6osuis. Bik nauieHTis ctaHosme y cepeaHbomy (38,2+8,6) poky. MNauieHtn 6ynu posnoaineHi Ha 3
rpynu: T-wy cranosunu 80 ocib 3 BUCOKMM PU3UKOM, ki MOMK BusiBNieHy de novo sHmkeHy dpakuito Bukuay (PB) nisoro
wnyHouka (JTLU) — < 40 %, nposen cepuesoi HEAOCTATHOCTI TA PO3MNOBCIOMKEHE BIACTPOYEHE KOHTPACTYBAHHS MPW Mar-
HITHO-pe3oHaHcHIM Tomorpadii (MPT) cepus; 2-ry — 64 xBopux 3 NOMIPHUM PU3UKOM 3 MOMIPHO 3HuxeHoo OB JILL (41—
49 %) Ta ypaxenHam > 2 cermenTis JILL npu MPT cepus; 3-mio — 60 naujenTis 3 HU3bkum pusmnkom iz PB JILL > 50 % Ta
ypaxeHHam < 2 cermenTis JILLI npn MPT cepus. Bcim naujientam nposoamnu exokapgiorpadito 3i cnekn-TpekiHr Mmetoam-
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koo, nobose MoniTopysaHHs EKI 3 aHanizom nopylieHs cepuesoro putmy Ta sapiabensHocTti putmy cepus, MPT cepus 3
BiaCTPOYEHMM KOHTPACTyBaHHAM. OBCTexeHHs BukoHyBanm B aebioti TM, uepes 12 ta 24 mic cnoctepexeHHs.

Pesynbrati Ta obroeopeHHs. BcraHosneHo npeamkTopu nepcucteHuii Miokapauty npoTarom 24 mic: iHAekc KiHLeBogj-
actoniuHoro o6’emy JILL > 105 mn/m2; sennunna @B JILL < 40 %; nokasHuk no3posxHboi robansHoi aebopmadii JILL
< 9,0 %; nokasHuk umpkynapHoi mobansHoi gedopmauii JILL < 8,0 %; HasBHICTE NAPOKCHU3MIB HECTIKOT LLTYHOUKOBOT
TAXiKapAii; 3aranbHa Kinbkicts ypaxenmx cermentis JILL > 5 ta kinbkicts cermenTis JILL i3 HasiBHiCTIO 3ananbHux 3miH > 3,
Bu3HaveHi Ha nouatky [M. MNpeankropamm TpaHcHOPMaLi 30XBOPIOBAHHS B AMNATALMHY KApgiomionaTiio 6ynu: iHaekc
kiHuesogiacToniuHoro o6’emy JILL > 105 mn/m%; DB JILL < 30 %; nokasHuk no3mosxHLoi rmobansHoi gepopmauii JILL
< 8,0 %; nokasHuk umpkynapHoi rmobansHoi aedopmauii JILL < 7,0 %; saransHa kinbkicts ypaxenux cermenTis JILL > 9, a
TAKOX KinbkicTb cermenTis JILL i3 HasBHICTIO BInCTPOUYEHOro KOHTPACTYBAHHS > 5. [TpeankTopamu ofyxaHHs depes 24 mic
6ynu: iHpekc kiHuesomiacToniuHoro 06 emy JILL < 85 mn/m2; @B JILL > 50 %; nokasHuk No3aoexHbLOI rmobanbHoi aedop-
mauii JILL > 11,0 %; nokasHuk umpkynspHoi mobansHoi gedopmauii JILL > 12,0 %; 3aransHa KinskicTs ypaxeHux cermeH-
Tig JILL < 3, 0 TakoX BigCYTHICTE NOPOKCHM3MIB LUNYHOUKOBOT TAXIKAPET Npu iHiLiansHOMy obcTexerHi. Y BiicbkoBocnyx608-
LiB 3 MIOKOPAMTOM BCTOHOBNEHO MPEAUKTOPM MEPCUCTEHUIT H4aCTOi HAALINYHOYKOBOI €KCTPACKUCTONIT TA NAPOKCU3MIB
bibpunauii nepepcepns yepes 24 mic cnoctepexeHHs: HassHicTb > 11 6anis Tpueoru 3a wkanoo HADS-A ta > 25 6anis
3a wkanoo HAM-A, cnissigHowenHs LF/HF < 1,20, saransHa kinbkicts ypaxennx cermentis JILL > 5, kinskicts cermenTis
JILLI i3 HOSIBHICTIO BIACTPOYEHOrO KOHTPACTYBAHHS = 2, BUSHAUEHI NPU IHILIQIBHOMY 0BCTEXEHHI; LOAATKOBUMM NPEANKTO-
paMu mepcucTeHuii napokcuamis Gibpunauii nepeacepab Takox Oynu: iHgexkc kiHuesoaiactoniyHoro o6’emy JILU
> 105 mn/m?, dpakuis sukuay JILL < 40 %.

BucHoBKM. 30 pesynsTaTaMM NMPOBEAEHMX AOCNIMKEHb YAOCKOHANEHO CyYaCHi NiaXoam A0 MPOrHO3yBAHHs nepebiry
MIOKQPAMTY Pi3HOTO PU3KUKY | BCTOHOBEHO NPEAMKTOPU OLYXAHHS, LOBFOTPMBANOI NEPCUCTEHLIT 30XBOPIOBAHHS TA MOTO
TpaHchopmauii B MnaTtauiiHy kapaiomionatio. Y BiicbKoBOCTYX60BLIB 3 MIOKAPAMTOM BCTAHOBNIEHO NMPEAUKTOPU Nnep-
CUCTEHLT HOCTOT HAALLTYHOYKOBOT EKCTPACKCTONIT | NAPOKCU3MIB Gibpunsuii nepeacepas yepes 24 Mic cnoctepexeHHs Ta
BUABIIEHO 3B’A30K LIMX QPUTMINA 3 HAABHICTIO TPMBOTM | NOPYLIEHHAM BAPIOBENbHOCTI PUTMY Cepls.

Kniouosi cnosa: miokapauT, aMcdyHKLis NIBOrO LYHOUKA, APMTMIT, Bidyanisauia, BapiabensHiCTs puTMy cepus, npo-
THO3, AMNATALIMHA KOPAIOMIONATIs, BINCbkOBOCTYX60BLi
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Concentration of galectin-3 in blood plasma
in patients with stage Il hypertension
and its changes in the presence
of comorbid chronic coronary disease
and frequent ventricular extrasystole

Yu.Yu. Masliuk, V.P. Ivanov, O.l. Afanasiuk

National Pirogov Memorial Medical University, Vinnytsya, Ukraine

The aim of the work — to investigate the content of galectin-3 in blood plasma in patients with hypertension
stage Il and its changes in the presence of comorbid chronic coronary artery disease and frequent ventricular
extrasystole.

Materials and methods. We examined 120 people, including 34 (28.3 %) women and 86 (71.7 %) men, with an aver-
age age of 57.3%£0.9 years, with hypertension (HD) stage lll with/without comorbidity of chronic coronary disease (CHD)
and frequent ventricular extrasystole (VE). All patients undergone echocardiography, Holter monitoring of electrocardio-
grams, stress tests and/or coronary ventriculography. Considering the presence or absence of comorbid CHD and fre-
quent VE, four groups of patients were identified: 15! (n=30) — patients with HD without concomitant CHD and VE, 2n
(n=30) — patients with HD and frequent VE, 3 (n=30) - patients with HD and concomitant CHD, 4" (n=30) — patients with
HD and concomitant CHD and frequent VE. The content of galectin-3 in EDTA blood plasma was determined by immu-
noenzymatic method using a commercial kit «<Human GAL3 (Galectin 3) ELISA Kit» («Elabscience iotechnology Inc.», USA).
Statistical analysis of the study results was performed using methods of variational statistics with Microsoft Excel (2019) and
Statistica 12.0 (Statsoft, USA).

Results. It was determined that in patients with HD stage Ill with and without concomitant CHD and frequent VE
(n=120), the mean plasma galectin-3 level was 2.54%1.12 ng/ml (median value — 2.47; interquartile range — 1.67 and
3.27 ng/ml). The rounded median value of the indicator was used to identify uniform groups with relatively low and rela-
tively high galectin-3 content (hereinafter referred to as RLC and RHC, respectively). The RLC of galectin-3 for the examined
sample was < 2.5 and the RHC was > 2.5 ng/ml, respectively. Significantly higher plasma galectin-3 levels (3.41 ng/mlL)
were found in the group with HD and concomitant CHD and VE, and the lowest (1.74 ng/mL) in patients with HD without
concomitant CHD and VE.

Conclusions. Increased plasma galectin-3 concentration is associated with older age and male gender, the presence
of alimentary-constitutional obesity, concomitant CHD and frequent VE, and the use of 3 and 4 antihypertensive drugs
compared to 2, and in cases of use of thiazide/thiazide-like diuretics, antiplatelet drugs, and statins.

Key words: galectin-3, hypertension, chronic coronary disease, ventricular extrasystole
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Biomarkers are molecules that indicate biologi-
cal processes and are obtained from peripheral
blood. They are used in cardiology to diagnose and
evaluate the treatment of cardiovascular diseases
(CVD). There are biomarkers that have been extensive-
ly studied, such as NT-proBNP or troponins, and oth-
ers that are newer and have not yet been sufficiently
studied, such as galectin-3 [1].

Galectin-3 is involved in the development and
progression of many CVDs [2], including hypertensive
disease (HD) [3], ischaemic heart disease (IHD) [4],
acute cerebrovascular accident [5], myocardial infarc-
tion [6], atrial fibrillation [7], myocarditis [8], and
heart failure (HF) [9].

Galectin-3 is a pro-inflammatory cytokine associ-
ated with atherosclerosis and, accordingly, adverse
cardiovascular outcomes [10]. Galectin-3 is expressed
by macrophages and participates in the progression of
myocardial fibrosis, which is a common autopsy find-
ing in individuals with sudden cardiac death [11].

Anti-galectin-3 therapy may be promising in
reducing myocardial fibrosis in CVD and the risk of
sudden cardiac death. Clinical studies are investigating
the therapeutic efficacy and safety of such therapy [12].

Our study aims to determine the content of galec-
tin-3, its clinical, diagnostic and prognostic signifi-
cance in patients with HD stage III and its changes in
the presence of concomitant chronic coronary artery
disease (CHD) and frequent ventricular extrasystole
(VE), as well as various clinical indicators.

The aim - to investigate the content of galectin-3
in blood plasma in patients with HD stage III and its
changes in the presence of comorbid chronic coronary
artery disease and frequent VE, as well as various clin-
ical indicators.

MATERIALS AND METHODS

We examined 120 people, including 34 (28.3 %)
women and 86 (71.7 %) men, with an average age of
57.3+0.9 years, with HD stage III with/without comor-
bidity of CHD and frequent VE.

Table 1 lists the criteria for including patients in
the study.

The exclusion criteria for patients in the study
were: 1) patients younger than 30 and older than 75
years of age; 2) stage I and II hypertension, sympto-
matic arterial hypertension; 3) acute forms of coro-
nary artery disease (unstable angina, acute myocardi-
al infarction), previous myocardial infarction, and
stable angina pectoris of FC IV; 4) cardiopathies,
acute or previous myocarditis, clinically significant
congenital and acquired heart defects; 5) second- and
third-degree sinoatrial and atrioventricular block, left
bundle branch block, implanted or requiring implan-
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Table 1
Criteria for including patients in the study

No. Clinical criteria

1 Patients aged 30 to 75 years
2 Stage Il HD

3 Concomitant CHD (optional inclusion criterion), which
included only one clinical variant — exertional angina
pectoris -1l FC

4 Symptomatic frequent VE (optional inclusion criterion)
(> 30 episodes of extrasystole per hour of study)

5 Stage C of HF according to the Heart Failure Society
of America, with preserved ejection fraction (> 50 %
according to echocardiography), lI-ll FC according
to the New York Heart Association (NYHA), and stage
1 according to M.D. Strazhesko and V.H. Vasilenko

6 Glomerular filtration rate 230 ml/min/1.73 ml
7 Informed consent of the patient to participate in the
study

HD - hypertension; CHD — chronic coronary disease; FC — functional
class; HF — heart failure; VE — ventricular extrasystole.

tation of an artificial pacemaker; 6) paroxysmal, per-
sistent, and permanent forms of AF/atrial flutter,
paroxysmal supraventricular tachycardia; 7) chronic
HF stages A, B, and D according to the Heart Failure
Society of America, with an ejection fraction < 50 %
according to echocardiography; 8) diabetes mellitus,
severe and clinically significant comorbid conditions
with organ dysfunction (including end-stage chronic
kidney disease), mental disorders, and alcohol abuse;
9) lack of informed consent and unwillingness of the
patient to participate in the study.

HD stage III was determined according to the
recommendations of the European Society of Hyper-
tension, 2023 [13], as well as the Clinical Protocol for
Primary and Specialised Medical Care for Patients
with HD, 2024 [14]. Comorbid CHD (optional inclu-
sion criterion) was diagnosed instrumentally using
stress tests and/or coronary ventriculography and
included only exertional angina of functional classes
(FC) II-III according to the recommendations of the
European Society of Cardiology, 2024 [15] and the
unified clinical protocol ‘Stable ischaemic heart dis-
ease’ (Order of the Ministry of Health of Ukraine
No. 265 of 16 February 2021) [16]. All patients were
diagnosed with arrhythmias using Holter electrocar-
diogram monitoring (Guideline 00051. Outpatient
ECG monitoring) [17]. The study included patients
with stages C of HF according to the Heart Failure
Society of America, with preserved ejection fraction
(> 50 % according to echocardiography) (Recom-
mendations of the ESC, 2023 [18] and the All-
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Table 2
Types of antihypertensive therapy prior to patient
enrollment in the study

Number
Group of drugs No. of patients (%),

n=120
ACE inhibitors 82 (68.3 %)
Angiotensin Il receptor blockers 38 (31.7 %)
Beta-blockers 68 (56.7 %)
Thiazide/thiazide-like diuretics 100 (83.3 %)
Lopside diuretics 2 (1.7 %)
Mineralocorticoid receptor antagonists 5(4.2 %)
Calcium channel blockers 73 (60.8 %)
Antithrombotic drugs 101 (84.2 %)
Statins 98 (81.7 %)

Ukrainian Association of Cardiologists of Ukraine on
the diagnosis, treatment and prevention of chronic
heart failure, 2024 [19]).

The duration of medical history was as follows:
HD - 8.6+6.0, CHD - 4.8+2.6, arrhythmology -
3.5%3.0 years, respectively.

Considering the presence or absence of comorbid
CHD and frequent VE, four groups of patients were
identified: 1% (n=30) - patients with HD without con-
comitant CHD and VE, 2" (n=30) - patients with HD
and frequent VE, 3" (n=30) - patients with HD and
concomitant CHD, 4 (n=30) - patients with HD and
concomitant CHD and frequent VE.

Table 2 lists the drugs that the examined patients
received for antihypertensive purposes.

At the outpatient stage, 34 (56.7 %) patients with
VE used various beta-blockers (nebiolol, carvedilol,
betaxolol, bisoprolol) for antiarrhythmic purposes, 22
(36.7 %) patients received propafenone (150-600 mg
per day), 8 (13.3 %) received etatsizin (50-150 mg per
day), and 4 (10.0 %) received amiodarone (200-600 mg
per day). It should be noted that antiarrhythmic drugs
were used according to different regimens (both as
continuous therapy and as needed therapy). In addi-
tion, 8 (13.3 %) patients with VE used a combination of
beta-blockers and propafenone for antiarrhythmic pur-
poses, and only 2 (3.3 %) patients used a combination
of beta-blockers and etatsizin.

The content of galectin-3 in EDTA blood plasma
was determined by immunoenzymatic method using a
commercial kit «Human GAL3 (Galectin 3) ELISA
Kit» («Elabscience Biotechnology Inc.», USA) in
accordance with the manufacturer’s instructions. The
coefficient of variation was < 10 %, the analytical sensi-
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tivity of the method was 0.1 ng/ml galectin-3, and the
detection range was 0.16-10 ng/ml galectin-3.

Statistical analysis of the study results was per-
formed using methods of variational statistics with
Microsoft Excel (2019) and Statistica 12.0 (Statsoft,
USA). Values are presented as n (%) - absolute number
(percentage) and M+o — mean value + standard devia-
tion of the mean. Given the large number of compari-
sons, the results are descriptive in nature;
C.E. Bonferroni correction was not applied (due to the
exploratory nature of the study). The intergroup relia-
bility of the results was calculated using variance anal-
ysis — one-way ANOVA and LSD test (4 groups of 30
people) and between quantitative values was calculated
using the t-test (2 groups of 60 people), between rela-
tive values (%) — using the x* criterion for independent
samples. Using the method of variational statistics, it
was determined that the content of galectin-3 in plas-
ma in the general cohort of patients (n=120) was with-
in the range of 0.38-5.37 (mean value - 2.54+1.12 ng/
ml). According to the W-test, the Shapiro — Wilk crite-
rion was calculated (W=0.99, p=0.31), confirming the
normal distribution of galectin-3 values in the total
sample. Confirmation of the hypothesis of normal dis-
tribution also necessitated the use of parametric meth-
ods of statistical analysis in relation to this indicator
and the presentation of its value as the mean (M) and o
- standard deviation from the mean (M+0). The medi-
an of the indicator was 2.47 (rounded value - 2.5), the
interquartile range — 1.67 and 3.27 ng/ml, respectively.
The rounded median value of the indicator was used to
identify uniform groups with relatively low and rela-
tively high galectin-3 content (hereinafter referred to as
RLC and RHC, respectively). Thus, the RLC of galec-
tin-3 for the examined sample was < 2.5 and the RHC
was > 2.5 ng/ml, respectively.

The research protocol was developed in accord-
ance with the ethical standards of the 1975 Helsinki
Declaration and its 1983 revision and was approved by
the local ethics committee of the M.I. Pirogov Vinnitsa
National Medical University (Protocol No. 8 of 5
October 2017).

RESULTS AND DISCUSSION

Variation statistics were used to determine that the
plasma galectin-3 content in the total cohort of patients
(n=120) ranged from 0.38 to 5.37 (mean value -
2.54+1.12 ng/ml). According to the W-test, the calcu-
lated criterion Shapiro - Wilk (W=0.99, p=0.31), which
confirms the normal distribution of galectin-3 values
in the total sample. Confirmation of the hypothesis of
normal distribution also necessitated the use of para-
metric methods of statistical analysis in relation to this
indicator and the presentation of its value as the mean
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(M) and o - standard deviation from the mean (Mzo0).
The median of the indicator was 2.47 (rounded value -
2.5), interquartile range — 1.67 and 3.27 ng/ml, respec-
tively. The rounded median value of the indicator was
used to identify uniform groups with relatively low and
relatively high galectin-3 content (hereinafter referred
to as RLC and RHC, respectively). Thus, the RLC of
galectin-3 for the examined sample was < 2.5 and the
RHC was > 2.5 ng/ml, respectively.

The results of the study show that in 50 % of
patients, the plasma galectin-3 content was within the
range of 1.67-3.27 ng/ml, in 25 % of patients it was
below 1.67 ng/ml, while in the remaining 25 % it
exceeded 3.27 ng/ml.

Analysis of galectin-3 level variation in different
clinical groups (Figure 1) shows that its plasma content
increased from group to group and reached its maxi-
mum value in the 4™ clinical group. A significant
increase in galectin-3 content in plasma was observed
in patients in the 3" and 4th groups compared to the 1°
group (2.72 and 3.41 vs. 1.74 ng/ml, p=0.0008 and
0.0001, respectively), and in patients in the 4™ group
compared to the 2" and 3™ groups (3.41 vs. 2.30 and
2.72 ng/ml, p=0.0002 and 0.03, respectively). Thus, the
highest concentration of galectin-3 in plasma (3.41 ng/
ml) was found in patients with HD and concomitant
CHD and frequent VE, while the lowest (1.74 ng/ml)
was found in patients with HD. This pattern is also
confirmed by further analysis, the results of which are
shown in Figure 2.

4,00
3,50
3,00
2,50
2,00
1,50
1,00
0,50
0,00

H 1.HD (n=30)

M 2.HD and VE (n=30)

H 3.HD and CHD (n=30)
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Figure 2 shows that RLC of galectin-3
(< 2.5 ng/ml) was significantly more common in group
1, which is statistically significant in relation to all
other groups (83.3 % vs. 50.0 %, 46.7 % and 26.7 %,
p=0.006, 0.003 and <0.0001, respectively). In addition,
in the second group, compared with the fourth group,
a higher percentage of cases with RLC marker levels
was recorded, which tended to be statistically signifi-
cant (50.0 % vs. 26.7 %, p=0.06).

The results of the study indicate that in patients
with HD in the absence of concomitant CHD and fre-
quent VE, a level of galectin-3 < 2.5 ng/ml is deter-
mined significantly more often compared to other
groups.

One study has determined that galectin-3 levels
in blood serum were higher in patients with CHD
compared to patients without CHD (9.07+3.76 ng/ml
versus 5.65%+1.69 ng/ml, p<0.001) [3]. Serum galec-
tin-3 levels were also significantly higher in the group
of patients with IHD than in the group without
IHD (3.89 (0.16-63.67) vs. 2.07 (0.23-9.38) ng/ml,
p<0.001) [20].

Elevated levels of gal-3 activate fibroblasts and
exacerbate myocardial fibrosis, which contributes to
the development of ventricular arrhythmias, including
unstable ventricular tachycardia. Thus, in patients with
HF of both ischemic and non-ischemic origin who
underwent implantation of a cardioverter-defibrillator,
an increase in galectin-3 concentration predicted the
development of further ventricular arrhythmias re-

4.HD and CHD and VE (n=30)

Figure 1. Variations in galectin-3 content (in ng/ml) in patients from different clinical groups (represented by
Mzc). Intergroup reliability of results was calculated using one-way ANOVA and LSD test: p;,=0.11;
p;.5=0.0008; p,_,=0.0001; p,_5=0.32; p,_,=0.0002; p;_,=0.03. HD - hypertension; CHD - chronic coronary

disease; VE — ventricular extrasystole.
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gardless of the presence of previous ventricular arrhy-
thmias in the medical history [21].

In a study by E. Moric-Janiszewska et al. [22], the
level of galectin-3 in children with idiopathic
supraventricular and ventricular arrhythmias did not
differ from that in healthy children. No correlation
was found between the concentration of galectin-3
and the age and sex of the children examined. A study
by R. Pietrzak et al. [23] showed that adolescents with
ventricular arrhythmias had higher galectin-3 levels
than their healthy peers.

Table 3 shows the analysis of the dependence of
galectin-3 levels on various clinical characteristics. It
was observed that in young patients, the average mark-
er content was significantly lower compared to mid-
dle-aged patients (1.99 vs. 2.70 ng/mL, p=0.03) and
slightly lower (with a tendency toward significance)
compared to elderly patients (1.99 vs. 2.55 ng/mL,
p=0.09). At the same time, a significantly higher galec-
tin-3 content was determined in men compared to
women (2.68 vs. 2.20 ng/ml, p=0.03). Therefore, it is
reasonable to assume that young age and female gender
are associated with lower plasma galectin-3 content.

A correlation between galectin-3 levels in blood
plasma and body mass index was also found. It was
determined that in patients with constitutional obesity,
the marker level is significantly higher compared to
patients with normal weight (3.36 vs. 1.35 ng/ml,
p<0.0001) and overweight (3.36 vs. 1.84 ng/ml,
p<0.0001). At the same time, in patients with excess
weight, the galectin-3 content is higher than in patients
with normal weight, which tends to be reliable (1.84 vs.

1.35 ng/ml, p=0.06).
30,0 46,7
I I 26[7

RLC (< 2,5 Hr/mn)

90,0

83,3

80,0
70,0
60,0
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H 1.HD (n=30) M 2.HD and VE (n=30)
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The data in Table 3 show a significantly higher
galectin-3 content in groups with comorbid CHD (3.07
vs. 2.02 ng/ml, p<0.0001), in patients with HF and
HFSA stage C (2.88 vs. 1.94 ng/ml, p<0.0001) and in
patients with frequent VE (3.07 vs. 2.02 ng/ml,
p<0.0001).

Somewhat illogical was the higher level of galec-
tin-3 in patients with mild compared to moderate HD
(2.84 vs. 2.31 ng/ml, p=0.05) and with a shorter history
of arrhythmia (1-5 years compared to > 5 years),
although this tended to be statistically significant (3.00
vs. 2.34 ng/ml, p=0.06).

The results regarding the association between
galectin-3 levels and the nature of outpatient antihy-
pertensive treatment in the general cohort of patients
were unexpected. Thus, the mediator content was high-
er in patients who used 3 and 4 antihypertensive drugs
compared to 2 (2.67 and 2.89 vs. 1.92 ng, p=0.007 and
0.01, respectively). While patients who did not use
angiotensin-converting enzyme inhibitors tended to
have increased plasma galectin-3 levels, (2.81 vs. 2.42
ng/ml, p=0.08), patients who used sartans did not show
any significant difference in hormone levels. (2.83 vs.
2.41 ng/ml, p=0.05). In addition, plasma galectin-3
levels were significantly higher in patients receiving
thiazide/thiazide-like diuretics (2.72 vs. 1.73 ng/ml,
p=0.0002), antiplatelet drugs (2.65 vs. 1.97 ng/ml,
p=0.01) and statins (2.68 vs. 1.96 ng/ml, p=0.006).

Galectin-3 may serve as a marker of statin therapy
efficacy in patients with systolic HF of ischemic etiolo-
gy [24]. According to the CORONA study, low galec-
tin-3 levels (< 19 ng/mL) were associated with high
efficacy of rosuvastatin [25].

73,3

50,0 53,3

16,7

RHC (> 2,5 Hr/mn)

4.HD and CHD and VE (n=30) ]

Figure 2. Distribution of galectin-3 levels in different clinical groups (in %). Intergroup reliability of results was
calculated using the ¥? criterion for independent samples: p, ,=0.006; p, 3=0.003; p;_,<0.0001; p, ;=0.80;
p,.4=0.06; p;5.4=0.11. RLC and RHC - relatively low and relatively high galectin-3 levels, respectively; HD —
hypertension; CHD — chronic heart disease; VE — ventricular extrasystole.
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Table 3

Galectin-3 content (in ng/ml) in the total cohort of patients depending on various clinical indicators
Clinical characteristics Number of patients Median (ng/ml) o)
Gender
1. Women 34 2.20 0.94
2. Men 86 2.68 1.16
Prest Py.,=0.03
WHO age dlassifications
1. Young age (up to 44 years) 15 1.99 1.01
2. Middle age (45-59 years) 54 2.70 1.15
3. Old age (60-74 years) 51 2.55 1.09
Pone-way ANOVA LSD test P1.,=0.03; py 3=0.09; p, ;=0.48
BMI
1. Normal body weight (BMI 20.0-25.0 kg/m?) 11 1.35 0.68
2. Overweight (BMI 25.0-30.0 kg/m?) 50 1.84 0.65
3. Constitutional-alimentary obesity (BMI > 30.0 kg/ml) 59 3.36 0.88
Pone-way ANOVA LSD test P1.,=0.06; p, 3<0.0001; p, ;<0.0001
Haemodynamic variants of hypertension
1. Systolic-diastolic hypertension 108 2.56 1.11
2. Isolated systolic hypertension 2.59 1.34
3. Isolated diastolic hypertension 1.96 1.15
Pone-way ANOVA LSD test P1.,=0.93; p,.3=0.37; p, 3=0.40
Duration of hypertensive history
1. Up to 10 years 73 2.50 1.11
2. From 10 to 15 years 29 2.64 1.27
3. More than 15 years 18 256 0.98
Pone-way ANOVA LSD fest py.2=0.59; p; 3=0.86; p, ;=1.81
Duration of arrhythmological history in years
1. 1-5 years 46 3.00 1.20
2.> 5 years 14 2.34 1.12
P test p,,=0.06
Concomitant CHD present/absent
1. CHD present 60 3.07 1.03
2. CHD absent 60 2.02 0.96
Pr-test P;,<0.0001
FC of angina pectoris
1.FCII 25 3.22 0.87
2.FC 35 2.95 1.14
Phest Py.=0.32
Presence of frequent VE
1. Frequent VE present 60 3.07 1.03
2. Frequent VE absent 60 2.02 0.96

pt- test

P, ,<0.0001
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Table 3. Continued

Option VE

1. Allorhythmia 12 3.56 1.00
2. Episodic VE 48 3.00 1.03
Prest p,=0.18

Use of specific classes of antihypertensive drugs

1. ACE inhibitors were used 82 2.42 1.09
2. No ACE inhibitors were used 38 2.81 1.17
Phrest p,,=0.08

1. Sartans were used 38 2.83 1.08
2. No Sartans were used 82 2.41 1.17
P test P;,=0.05

1. Beta-blockers were used 68 2.62 1.11
2. No Beta-blockers were used 52 2.45 1.14
Pr-test P,,=0.40

1. Thiozide/thiazide-like diuretics were used 100 272 1.08
2. No Thiazide/thiazide-like diuretics were used 20 1.73 0.95
Prest P1.,=0.0002

1. CC blockers were used 73 251 1.11
2. No CC blockers were used 47 259 1.14
Prest Py2=0.71

1. Antiplatelet drugs were used 101 2.65 1.09
2. No Antiplatelet drugs were used 19 1.97 1.13
Prest Py,=0.01

1. Statins were used 98 2.68 1.10
2. No Statins were used 22 1.96 1.04
Phtest p,,=0.006

Number of antihypertensive drugs received by patients at the outpatient stage

1.2 drugs 20 1.92 1.11
2. 3 drugs 82 2.67 1.10
3. 4 drugs 13 2.89 1.19
4.> 4 drugs 5 2.14 0.42
Pone-way ANOVA LSD test P1.,=0.007; p, ;=0.01; p, ,=0.89; p, ;=0.49; p, ,=0.32; p; ,=0.22
The effectiveness of antihypertensive treatment at the outpatient stage

1. Controlled hypertension 32 2.38 1.23
2. Uncontrolled hypertension 68 2.62 0.99
3. Untreated 20 2.57 1.38
Pone-way ANOVA LSD test Py.,=0.32; p; 3=0.53; p, ;=0.88

The intergroup reliability of results between quantitative values was calculated using the t-test, between relative values (%) — using the %2 criterion for
independent samples. BMI — body mass index; HD — hypertension; CHD — chronic coronary disease; FC — functional class; VE — ventricular extrasystole;
ACEI - angiotensin-converting enzyme inhibitors; CC — calcium channels.
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CONCLUSIONS

It was determined that in patients with HD stage
IIT with and without concomitant CHD and frequent
VE (n=120), the mean plasma galectin-3 level was
2.54+1.12 ng/ml (median value - 2.47; interquartile
range — 1.67 and 3.27 ng/ml).

It has been proven that a significantly higher con-
tent of galectin-3 in plasma (3.41 ng/ml) is determined

There is no conflict of interest.
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in the group with HD and concomitant CHD and VE,
and the lowest (1.74 ng/ml) - in patients with HD
without concomitant CHD and VE.

An increase in plasma galectin-3 concentration is
associated with older age and male gender, the presence
of alimentary-constitutional obesity, concomitant CHD
and frequent VE, when using 3 and 4 antihypertensive
drugs compared to 2, when using sartans, thiazide/
thiazide-like diuretics, antiplatelet drugs, and statins.

Authors’ contributions: research concept and design, final approval of the article - V.L; data collection, article
writing — Yu.M.; data analysis and interpretation - Yu.M., V.L; article editing — O.A.
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BmicT ranektuHy-3 y nnasmi KpoBi B nauieHTiB i3 rinepToHiuHolo xeopo6oto Il cragii i Horo sminm
30 HASIBHOCTI CYyNYTHIX XPOHIYHOi KOPOHAPHOI XBOPO6M TA YACTOI LUYHOUYKOBOI eKcTpacucronii

0.10. Macniok, B.IN. IsaHos, O.l. Apanaciok

BiHHMLbKUIM HOLOHANbHUM MepnuHIiA yHiBepeuTeT imeHi M.I. Miporosa

MeTta poboTn — focnianTu BMICT ranekTHy-3 y nnasmi Kposi B NAUiEHTIB i3 rinepToHiuHoio xsopoboto (MX) Il cragaii i oro
3MiHM 30 HOSBHOCTI CyNyTHiX XPOHiIYHOT KopoHapHOi xBopobu (XKX) Ta yacToi wnyHoukosoi ekctpacuctonii (LLIE).

Marepianu i MeTopn. O6ctexxerno 120 ocib, 3 skux 34 (28,3 %) xivkun i 86 (71,7 %) yonosikis, cepenHin sik obcTexe-
Hux — (57,3%0,9) poky, i3 TX Il cragii i3 cynytHiMmu XKX ta yactoro LLIE Ta 6e3 Hux. Ycim nauienTam nposeaeHo exokapaio-
rpadito, XONTEPIBCEKE MOHITOPYBAHHS EM1EKTPOKAPAIOrPAMM, cTpec-TecTu i/abo KopoHaposeHTpukynorpadio. 3 ornaay
HA HasBHICTL a60 BiacyTHICTL KoMopBiaHmnx XKX i yactoi LUE suaineHo 4 rpynu nauienTis: 1-wa (n=30) — nauientn 3 [X 6e3
cynyTHix XKX i LLIE, 2-ra (n=30) — nauientv 3 X i yacroto LLE, 3-1a (n=30) — naujentn 3 X i cynytHboto XKX, 4-ta (n=30) -
nauientn 3 [X i cynytHimm XKX 1o yactoro LLE. Bmict ranektury-3 8 EATA-nnasmi kposi BU3HAYQNM iMyHODEPMEHTHUM
METOOM 3 BUKOPUCTAHHAM komepuiiHoro Habopy «Human GAL3(Galectin 3) ELISA Kit» (Elabscience Biotechnology Inc.,
CLUA). Cratictuunmnin aHanis pesynsTaTie AOCTIMKEHHA NPOBOAMAM 30 NOMNOMOIOK METOAIB BAPIAUIMHOI CTATUCTUKM 3
BUkOpMCTaHHAM nporpamu Microsoft Excel (2019) i Statistica 12.0 (Statsoft, CLUA).

PesynbTatn. 3 BUKOPUCTOHHSM METOLY BAPIALIMHOT CTATUCTUKM BM3HAYeHO, Wwo B naujenTis i3 TX Il cragii 3 Ta 6es
cynytHboi XKX i wactoi LLUE (n=120) cepenre 3HaueHHs ranektmHy-3 B nnasmi ctaHosuts (2,54%1,12) vr/mn (meniaHa
nokasHuka — 2,47; intepkeapTunbuii poamax — 1,67 i 3,27 Hr/mn). OkpyrieHe 3HAYeHHst MeiaHU NOKA3HWKA BUKOPMC-
TOBYBQNM N1 BUAINEHHS PIBHOMIPHMX FPYN i3 BIAHOCHO HU3bKMM i BIIHOCHO BUCOKMM BMICTOM (BianosigHo BHB i BBB) ranex-
TmHy-3. BHB ranektuny-3 ana o6crexeHoi subipkm cranosms < 2,51 BBB — > 2,5 nr/mn. CyTTeBO BULLMI BMICT ranekTuHy-3
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y nnasmi (3,41 wr/mn) susisunu y rpyni is [X i cynytrimm XKX i LLE ta Hadmenwmit (1,74 wr/mn) — y nauienTie i3 [X 6es cynyT-
Hix XKX i LLIE.

BucHoBkuM. [MigBULLEHHS KOHLEHTPALT ranekTUHY-3 y NIa3mi ACOLIMOBAHO 3i CTOPLUMM BIKOM i YOMOBIYOIO CTATTIO, HASB-
HICTIO QNIMEHTAPHO-KOHCTUTYLHOrO OXxuMpiHHa, cynyTHboo XKX i wactoio LUE, y pasi sactocysanHa 3 i 4 nopisHsaHo 3 2
QHTUINEPTEH3MBHUMM NPENAPATAMM, Y PA3i 30CTOCOBYBAHHS TIA3UAHMX/TiIa3Ma0NoaibHUX AiypeTHKiB, aHTUTPOMBOUMTAP-
HWX NPENApPATIB | CTATMHIB.

Kniouosi cnosa: ranektun-3, rinepToHiuHa xeopoba, XpOHIYHA KOPOHAPHA XBOPOBOA, WYHOUYKOBA EKCTPACKCTONIS
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ExocoHorpadiuHa ouiHka
CTPYKTYPHO-PYHKLIOHAOJIbHOIO CTAHY CEepus
T KAPAIONPOTEKTOPHA Aifd KOHAULIMOBAHOrO
cepenoBULLLa Me3eHXIMaJIbHUX CTOBOYPOBUX
KJIiITUH NPU KOMGIHOBAHIN KAPAIOTOKCUUYHOCTI
AOKCOPYOIiUMHY i LeneKkokcnby

|.T. Opo6rep "2, ®.B. Tnapkmx '3, B.O. Cryaernt "4, T.I. Nlanosa !,
M.C. Matseenko !, T.B. Py6nbosa 2

! Xapkiscbkuit HauioHansHuit yHisepcuteT imeni B.H. Kapaszina MOH Ykpainu
2 KHIM «XMenbHULbKMIA NPOTUMYXIMHHMIA LEHTP» XMenbHULIbKOT 0B1acHoi paau
3 Y «lnctutyT MeanunHoi pagionorii Ta onkonorii imeri C.IM. Mpurop’esa HAMH Ykpainuy, Xapkis
4TOB «Meauunmit uertp 3D HiarnocTukay, Jlbsis

Meta pobotn — exocoHorpadiuHO OLHUTH CTPYKTYPHO-BYHKLIOHAMBHI 3MiHK cepls Npu KOMBIHOBAHIH OKCOPYBIiLMH-
T LUENEKOKCUB-iHAYKOBAHIM KAPAIOMIONATIi TO BUSHAUMTH KAPLIONPOTEKTOPHY €DEKTUBHICTL KOHAULIIHOBAHOTO CEPEOBM-
LA ME3EHXIMATbHUX CTOBOYPOBMX KNITUH.

Marepianu i metoan. [locnimxerHs BMKOHAHO HA 28 Lypax 30 3MOAENBOBAHOK AOKCOPYDIUMH- TA Lenekokcub-iHay-
KOBQHOIO KapaiomionaTieio. BukoHaHo exokapaiorpadiuHy ouUiHKy MOPPOMETPUUHMX, 06 EMHUX | PYHKLIIOHANBHMX NOKA3-
HUKiB niBoro wnyHouka. KapaionpoTekTopHy ailo KOHAMUIMOBAHOIO CEPEefoBULLA ME3EHXIMAOMbHMX CTOBOYPOBMX KAITUH
MOPIBHIOBANM 3 €PEKTAMM KAPBEAUIONY i3 3ACTOCYBAHHAM NAPAMETPUYHOT TA HEMAPAMETPUUYHOT CTATUCTUKM.

Pesynbtati Ta obrosopenHs. Kombinosara ais fokcopyBiumHy Ta LenekokcMby Npu3BoOaMIa 4O BUPAXEHOT aunaTauyi
NiBOrO LAYHOUKA: KiHUEBOAIacTONiYHMA 06’em apoctas Ha 27,7 % (p=0,049), kinuesocuctoniunmnini — Ha 194,5 % (p<0,001)
NOPIBHAHO 3 IHTAKTHUMM TBapuHamu. Maca miokapga 36inswysanacs Ha 11,9 % (p=0,002), dpakuis BKOpOUEHHS 3HUXKY-
sanacs Ha 51,3 %, dppakuis suknay — Ha 41,2 % (p<0,001). Kapseannon ameHwysas kiHuesocucToniunmui o6’em Ha 56,9 %
Ta nigeuulyBas ¢pakuilo BkopoueHHs Ha 90,7 % (p<0,001). KoHauuiiosaHe cepenosuile Me3eHXiManbHUX CTOBEYPOBMX
KNiTUH 3a6e3ne4yBano NOBHILLY KOPEKLIO: 3HWXKYBANO KiHUuesogiacToniuHmi 06’em Ha 22,1 % (p=0,004), kiHuesocucToniu-
Hui — Ha 60,1 % (p<0,001), Hopmanisysano KiHLEBOZIACTOMIYHMIA 4iIAMETP TA 36iMbLUYBANO CUCTOMIYHE NOTOBLLEHHS MiX-
wnyHoukosoi neperopogkm Ha 109,5 % (p=0,028).

BucHoeku. KombiHosaHa ais nokcopyBiupHy i Luenekokcunby BUKIMKAE TAKKE AMNATALIMHO-CUCTONIYHE PEMOEIOBAHHS
cepus. KoHaunuiioBaHe cepepnosulie Me3eHXIManbHUX CTOBOYPOBMX KNITUH MAE MOTYXHUI KAPAIONPOTEKTOPHMI edekT,
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Ha ChOTOfHI OfHUM i3 HajleeKTUBHIMMX
XiMi€TepaneBTMYHNMX 3aCcO0iB, 1[0 BUKOPUC-
TOBYIOTbCA JIIA JIIKYBaHHsA TeMaTOOrIYHMUX Ta COMifl-
HUX IIyX/IMH, 3a/IMIIAETHCA aHTPALMK/IiHOBMI IIPOTH-
OyXIMHHUI aHTubiotnk pmokcopy6inmu (JOKC).
IIpore, 5K BioMO, BiH BUK/IMKAE JO303a/IeKHY Kapfi-
OTOKCUYHICTD, KA MOXE NPU3BECTY O HE3BOPOTHOI
cepLeBOl HeIOCTATHOCTI Yepes3 Pi3Hi MaTOreHHi Mexa-
Hi3MM, AKi 10 KiHLA He 3’ scoBadi [1, 2].

HesBaxkarounm Ha 3HaYHMII OOCAT eKCIIepUMeH-
TalbHUX 1 KAIHIYHUX [OCTiIKeHb, MaTOTeHEeTUYHi
mexaHismu JJOKC-iHgykoBaHOTO ypaskeHHs Miokappa
OCTAaTOYHO He 3 ICOBaHi Ta, JIMOBipHO, MaIOTb MYJIbTU-
daxTOpHMIT XapakTep. Y 3HAYHOI YaCTUHM ITAIiEHTIB y
npoueci kypcosoi Ttepamii JJOKC BigsHauaerbca
IIOCTYTIOBE 3HIDKEHHA CHUCTOMuHOI QyHKIil /iBOro
mryHouka (JIII), mo mposBnsA€TbcA 3MEHIIEHHAM
¢pakuii Bkopouenns (PBk) ta ¢ppaxuii Buxkugy (OB),
BJM3HA4YEHMX 3a JOIIOMOIoK M-peXnmy exokapiorpa-
¢il, a B gesKMX BMUIIAZIKaX — PO3BUTKOM 3arpo3/inBOl
IJLS XKUTTS 3aCTilfHOI cepLieBol HeocTaTHOCT] [3].

Ha cporogHi yTBOpeHHA akTUBHUX (HOPM KICHIO,
NOPYILIEHH: KaJIbIIiEBOTO rOMeOCTasy, AUCPYHKIIA Ta
YIIKOJ)KEHH:A MiTOXOHJPill, @ TAKOXX aKTUBAlLlif aIol-
TOTUYHUX IIJIAXIB PO3IIANAIOTHCA AK KIOYOBi CKIAJl-
Hukn kappiorokcnyHoi fii JOKC [4, 5]. Takuit komIi-
JIEKC NTATOT€HETUYHMX 3MiH CTBOPIOE MIEPERYMOBU /IS
IIOIIYKY KapAiONpOTEKTOPHMX CTpaTeriii, ClpsAMoOBa-
HJX Ha 3MEHIIEHHA OKCUIATUBHOTO CTPECY, crabinmisa-
1Iil0 BHYTPIiIIHbOK/IITMHHOTO KaJ/bIieBOro 0OMiHy Ta
30epeXKeHHsI JKUTTE3[JATHOCTI Kappiomionutis. Y
LIbOMY KOHTEKCTi BMPa)KeHi LIMTONPOTEKTOPHI Biac-
TUBOCTi IPOJEMOHCTPYBaIM Me3eHXiMajabHi CTOBOY-
posi xmitmam (MCK), mo 3marHi peanizoByBaTu
KapAioNpOTeKTOpHi eeKTM 3aBAsAKM MapaKpUHHUM
Me€XaHi3MaM i MYJIBTUIIOTEHTHMM BJIacCTUBOCTAM 3
(bOopMyBaHHAM KIIITHH, AKi MalOTh IIeBHI XapaKTepuc-
TUKM KappioMionuTiB [6], Ta poO3ITARAOTHCA SK IIep-
CIIEKTVBHI T€palleBTUYHI MigXOAM A IMOKpalleHH:A
(YHKI[iOHaJIPHOTO CTaHy Ceplis.

OpauM i3 K/IIOYOBMX ITATOT€HETUYHMX JIAHIJIOTIB,
IO TIOEJHYE OHKOJIOTIUHI Ta cepLeBO-Cy[VHHI 3aXBO-
PIOBaHHA, € XpOHIYHE CUCTEMHE 3allajieHH:, AKe Bifi-
rpa€ LEHTpa/JbHy PO/Ib fAK y KaHLEpOreHesi, Tak i B
PO3BUTKY CeplLieBO-CYAMHHOI MaTosnorii. BuasneHo, mo
MepCUCTEHTHE 3allaj/ieHHs 3faTHe He JIMIIe MiATpUMYyBa-
TU PiCT IYX/IMH i IPOTrpecyBaHHsA aTepPOCK/IEpO3y, a I
BM3HAUaTV Ta IOCUIIOBATH IpPOLIECH iIMYHOCTapiHHA,
crpusiiodn (GOPMYBaHHIO aHOMAJIBHUX K/IOHIB KIITHH
iMyHHOI ccTeMy KiCTKOBOTO MO3KY 3i 3MiHEHOI0 QyHK-
L[iOHa/IbHOIO AKTVBHICTIO. Y IIbOMY KOHTEKCTi IMOsBa
KJIOHAJIbHOTO T€MOIIOE3Y PO3INIANAETbCA SAK CIIbHUI
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(baKTOp PUBMKY CepLEeBO-CYAVHHUX 3aXBOPIOBaHb i
reMaTO/NOTIYHMX 37I0AKICHMX HOBOYTBOPEHD, 110 KOH-
IIeNITya/IbHO 00 €JHYE aTepOCK/Iepo3 i paK depes 3ama-
JIeHHA AK PYIIiliHY aTOTeHeTUYHY cuy [7].

Hakonu4eHnHsa 3amanbHUX KITUH Y BUITIAMLL KITi-
TUHHOTO iHQiIbTpaTy, K IPaBUIO, ACOLIOETHCS 3
HECIPUATIMBYUM IIPOTHO30M Y IALIi€HTIB 3 OHKOJIOTiY-
HYMM 3aXBOPIOBAaHHAMM, IO BifoOpakae aKTUBHY
y4acThb iMyHO3aIlaJIbHUX MEXaHi3MiB y Iporpecii myx-
nvH. BogHovac 3amanbHi 6ioMapkepy MIMPOKO BUKO-
PUCTOBYIOTbCA i B Kappionorii K iHCTpyMeHTHM [ia-
THOCTUKY, cTparudikalii pusuky Ta MIpOTrHO3YBaHHA
nepe6iry ceplieBo-CyAMHHNX 3aXBOPIOBaHb [7]. Takum
YIHOM, 3allaJIeHHsA € YHiBepca/lbHUM maTodisionoriv-
HUM CyOCTpaToM, IO BU3HAYa€ B3aEMHUI BIUINB
OHKOJIOTIYHOI Ta CEpPL,EBO-CYAMHHOI IIaTOMOr1I.

Y UbOMYy KOHTEKCTi IOTEHILiiHa MOXXIMBICTh
3aCTOCYBaHHA HECTEPOIHMX NPOTU3AIAIBHUX 3aCO-
0iB PO3ITIALAETHCS AK IEPCIEKTUBHUI, a/le BOJHOYAC
AVCKYCITHUI HAaIIpsAM, 110 TOTpeOye MOofaIbIINX ITije-
CIIPAMOBAHMX €KCIIEPMMEHTA/IbHUX i KJIIHIYHUX JOCTTi-
IKeHb 3 OIJIAAY Ha 6aaHC KOPUCTi Ta pU3MKIB y 1i€l
Kateropil manjentiB. ®aktuyHo mpobnemu Oesmey-
HOCTi, NOB’A3aHi 3 MiIBUIIEHUM PU3UKOM iHpapKTy
MiOKappa, MpU3sBeNIN 4O TOTO, 110 BCi CEJIEKTUBHI 1HTI-
6itopu nukaookcurenasu-2 (LJOI-2), 3a BuHATKOM
nenexokcn6y (IIKC), 6ynm BumydeHi 3 puHKY
YpaBniHHAM 3 KOHTPOIIO 33 IIPOJYKTaMy Xap4yBaH-
HA Ta jikapcekumu 3acobamu CIHIA (FDA) me y
2004-2005 poxkax [8]. ITpore LIKC yce me gocTymnHui
Ha PUHKY, OcKinbku FDA BusHaumIo, 1o ioro mepe-
Bary IepeBaXaloTb OyIb-AKi MOX/INBI pU3UKN.

BopHouac HasABHI eKCIIepMMEHTAJIbHI Ta KIIiHiYHi
JaHi CBifyaTb, WO B peaybHill KIiHIYHIN IpaKTULi
MAaLliEHTV 3 OHKOJOTIYHMMY 3aXBOPIOBaHHAMM 4acTO
HiAAI0ThCS OHOYACHOMY a00 IOC/TiJOBHOMY BIUIUBY
Ki/TbKOX TOTEHIITHO KapAiOTOKCUMYHUX (hapMaKoso-
TiYHMX areHTiB, 10 MOXXE 3YMOBIIOBATU AJAUTUBHUIL
ab0 CMHepriyHmil HeraTMBHUII BIUINB Ha MioKapp. Y
IIbOMY KOHTEKCTi 0COOMMBOI yBaru motpedye Moe€n-
HaHHA JIOKC ta IIKC, ockinpku o6upBa mpemnaparu
BIUIMBAIOTh Ha K/IIOYOBi IIaTOT€HETUYHI JIaHKM Ceplie-
BO-CYAVMHHOI AMCYHKII, 30KpeMa 3alajieHHs, OKCU-
JAaTUBHUII CTpeC, eHAOTelianbHy (QYHKIil0 Ta BHY-
TPILIHbOK/IITMHHI CUTHA/IbHI IIJIAXYU BYDKMBAHHA Kap-
piomionntis [8]. 3a BicyTHOCTI crcTeMHOro aHami3y
IXHBOI CYMiCHOI [Iii iCHY€ PU3MK HENOOLIIHKN KYyMY/is-
TUBHOTO KapJ[iOTOKCMYHOTO e(eKTy, AKUII MOXKe He
OyTM O4YeBUAHUM IIpY i30/1bOBAHIN OLiHII KOXXHOTO
npenapary okpemo. Kpim Toro, cenextusHa iHribimis
HOI-2 LKC, mo peanisyerbcas Ha Tai JOKC-
iHIYKOBAaHOTO YIIKO/)KE€HHA MiOKappja, IIOTEHLiTHO



62

3maTHa MoaudikyBatu nporec pemopentopannsa JIIII,
BIUIMBATY Ha PETY/ALII0 3alla/bHOI BiIOBiAl Ta 3Mi-
HIOBATH YYT/IMBICTH CEpLEBOi TKAHMHU [0 YLIKOXKY-
Ba/JIbHUX CTUMYIIB.

3a TaKuX yMOB paHHE BUABJIEHHA CYOKIiHIYHMX
HOpPYLIEHb CUCTOMIYHOI QYHKII Ta peMOoJenoBaHHs
Miokapaa HabyBa€e IMPUHIMIIOBOTO 3HAYEHHS, OCKiIb-
K/ caMe Ha JIOK/TIHIYHOMY eTami MOXKHa 3amobirtu
IPOrpeCcyBaHHIO HE3BOPOTHUX 3MiH. Lle 06rpyHTOBYE
HOLIZIbHICTh 3aCTOCYBAHHSA CY4aCHUX Y/IbTPa3BYKOBUX
MeTOfiB OLiHKM (PYHKIIiOHa/JIbHOTO CTaHY CepIs s
KOMIIJIEKCHOTO aHaJli3y IIOEHAHOI KapAiOTOKCUYHOCTI
HOKC i nenexkokcuby ta gopmye noriyte mifrpyHTs
I/ BUSHA4YE€HHs METH LbOTO JOCTiKEHHA.

Exokappiorpadis mocigae mnpoBigHe Micne B
PYTUHHIN OLiHII Ta JialrHOCTULi CepLeBO-CYAMHHUX
3aXBOPIOBAHb i € 6e3MeyHNM, HeiOHi3yI0uM MeTOoM
Bisyanisanii. @B JIIII TpaguiiiiHo BUKOPUCTOBYETHCA
K OCHOBHMII ITOKa3HMK CUCTOTIYHOI QyHKIII, Mae
mobpe BU3HAYEHY IPOTHOCTUYHY Ta TEPAIeBTUYHY
LIIHHICTD, OJHAK Y HU3Li K/IIHIYHMX i €KCIIepUMEHTa/Ib-
HMX CUTYaIii ii 9y TAmBicTh MOXKe 6y TV HeOCTATHBOIO
IS BUABJIEHHS PaHHIX CyOKIiHIYHMX 3MiH [2]. Yepes
Ij¢ MONATKOBi IIapaMeTpy CKOPOTAMBOCTI MioKappma
MOXXYTb HafilaBaTi CYTTEBO BXK/IMBY iHpoOpMaIliiio.

Meta po60TH — ex0COHOrpaivyHO OLIHUTY CTPYK-
TYPHO-(YHKIIIOHa/IbHI 3MiHM CepIIs B IIypPiB IPY KOM-
6iHOBaHiIt JOKCOPYOILMH- Ta 1{e/IeKOKCUO-iHAYKOBaHiil
Kapjiomionaril Ta BM3HAYUTHU KapAiONPOTEKTOPHY
eeKTUBHICTb KOHANIIIIOBAHOTO CEepefOBIIIIA Me3eHXi-
MaJIbHVX CTOBOYPOBUX KITiTVH JTIOAVHI.

MATEPIAJTN | METOM

Y pob6oti Bukopucrano nynosuxaHi MCK sigmo-
BiJHO [0 €TMYHMX BMMOT Ta IIOJIOKE€Hb, BUSHAYEHUX
Ienbcincbkolo fieknapauiero BcecBiTHbOI Menu4HOI

;
1
L]

-

KynsTuByBaHHS
Me3eHXiManbHUX
CcTOBOYpPOBUX KIITUH

37°C,5% CO,

nicna TpeTboro
nacaxy

Ykpaircokuit kapgionoriunuit xypHan. 2026. Tom 33. Ne 1

Vivaflow
200 -

KC-MCK, 3i6paHe YnbrpadinsTtpauia CraHgaptusauis
(Vivaflow-200)

I.I. po6Hep Ta cnieasr.

aconjanii (WMA Declaration of Helsinki — Ethical
Principles for Medical Research Involving Human
Subjects). ITymosuari MCK 6ynu monepegHbo Bepy-
¢ikoBaHi K IpUKpiNIIeHi, HereMOIIOeTUYHI KT THHI 3
XapaKTepHUMU MOPQOIOTiYHNMM O3HAKaMM Ta IIPU-
TaMaHHOI IM 3JaTHICTIO ;O CIIPAMOBAHOIO MYJIBTHIIi-
HilTHOTO iU epeHIil0BaHHS, 1[0 € PYHaAMEHTaTbHOIO
B/IACTMBICTIO 1[bOTO TUITy CTPOMAIbHUX KITTHH. IX
inenTn(ikanio MATBepIKYBaIM 3a TOIOMOrOI0 IpPO-
¢imo excripecii ciendivHNX MOBEPXHEBUX MapKepiB:
nosutuBHOI ekcpecii CD90, CD105 Ta CD73 Ta Bif-
cyTHocTi excripecii CD14, CD34 i CD45, mo cBigunTb
IIpO HETeMOIIOETUYHY IpUPOAY KIiTHH i BifoBinae
KOHCEHCYCHUM KPUTEPiAM MDKHApOIHMX JOCTiTHUIb-
KUX CIiTbHOT. Bepudikaniio ¢eHotuny mnposopmmm
METOJOM IMYHOUMTOXIMIYHOTO aHa/i3y, AKUI Jae
3MOTY IIEBHOIO MipOI0 OLIiHUTY OFHOPifZHICTD MOIY/IA-
Uii Ta MiHiMi3yBaTV pU3KK 3a7My4eHHA CTOPOHHIX KIIi-
TYHHUX CYOIOIY/IALIN, 3[JaTHUX BIUIMBATY Ha Pe3y/ib-
TaTU eKCIIepUMEHTIB ab0 3yMOB/IIOBaTH Bapiabernb-
HICTh [aHux [6, 9].

KonpuuiitoBaHe cepefoBule Me3eHXiMalbHUX
croB6ypoBux kiaitne (KC-MCK) orpumysanu muis-
XOM Ky/NbTUBYBaHHA nynoBuHHUX MCK y cTtanpapr-
HIX YMOBax rasosoro inkyb6aropa (37 °C, 5 % CO,).
Taxuit TeMepaTypHUIl Ta ra30BuUl pexxuM 3abese-
4ye ONTUMAJIbHE MiATPUMaHHA (i3i0NOrivHOl aKTUB-
HOCTi KTiTMHHOI KYJIbTYpy Ta CIIpHUAE CTabiTbHOMY
CMHTe3y CeKpeTOpHUX (axkTopiB, AKi € K/II0YOBUMMU
6ionorivno akTuBHMMM KommnoHeHTamu KC-MCK.
Jms migTpuMaHHA >KUTTE3NATHOCTI Ta 3HIVDKEHHSA
PUSUKY BBeJEHHA CTOPOHHIX OITKOBMX HOMIIIOK
3aCTOCOBYBaIM 0€3CHPOBATKOBY IOXVMBHY CYMill
DMEM/F12 (Dulbecco's Modified Eagle Medium/
Nutrient Mixture F-12). Bukopucranus 6e3cuposar-
KOBOTO CepefioBMINa OOIPYHTOBaHe HeOOXifHICTIO
CTaHJapTU3alLil eKCIepUMEHTaIbHUX YMOB i MiHiMi-
3anil BIVIMBY 30BHIIIHIX JpKepen BapiabenbHOCTI,

Beenenns KC-MCK
wypam y [o3i
0,6 mn/Kkr macu Tina

KC-MCK 3a Bmictom
raneKkTuHy-1

Pucyrok. Cxema oTpumaHHs koHguuinosaHoro cepegosuwa (KC) MeseHxXiManbHUX CTOBOYPOBMX KAiTHUH

(MCK) [10].
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Posnogin excnepMMeHTanbHUX TBAPMH 3d FPYNAMM T YMOBAMM MOAENIOBAHHS i NiKyBAHHS LWypiB 3 AOKCOpY-
6iumH- Ta uenekokcnb-iHaykoBaHoto kapaiomionartieo (N=28)

lpyna n YMoBM ekcniepUMeHTy

| 7 IHTQKTHI LWypw, SIKUM LLOAEHHO BNPORoBX 28 aHie B/Lun BBOAMIM ANCTUNLOBAHY BOAy, a Ha 1, 7, 14, 21-i ta 28-1 gHi
8/m Bsoaunu 0,9 % posumn NaCl y gosi 1,0 mn/kr [13]

I 7 Wypwm si smopensosaroio JOKC/LIKC-KMIT 6e3 nikysaHHs (koHTponsHa rpyna), skum Ha 1, 7, 14, 21-i ta 28-i aHi
8/m Bsoaunu 0,9 % posunn NaCl y posi 1,0 mn/kr [13]

1 7 LLypw 3i smogensosaroo JOKC/LKC-KMI, skum va 1, 7, 14, 21-i1 Ta 28-i aHi ekcnepumeHTy B/LUn BBOAMIM
pedepeHc-npenapar kapseaunon y gosi 30 mr/kr [14]

v 7 LLlypw si smopensosaroo JOKC/LUKC-KMM, akum va 1, 7, 14, 21-i4 ta 28-i1 aHi ekcnepmumeHTy B/M BBOAMIM

KC-MCK'y nosi 0,6 mn/kr [15]

B/LUN — BHYTPILIHbOLWYHKOBO; B/M — BHYTpiWwHboM 83080; JOKC/LIKC-KMIM — pokcopy6iunH- Ta uenekokcnb-inaykosara kapaiomionaris; KC-MCK —

KOHAULIHOBAHE CEPEAOBHLLE ME3EHXIMATBHWUX CTOBOYPOBMX KINITHH.

OCKIJIbKM CHpPOBaTKa MICTUTb YUC/IEHHI HEKOHTPO-
NbOBaHi GaKTOPU POCTY.

36ip Ky/IbTypa/nbHOTO CepeiOBUILA IIPOBOAVIIN Ha
€Talli CTalliOHapHOTO POCTY MiC/IA TPETbOTO IACAXKY
(prcyHOK), KON KIIITMHHA KY/IbTYpa JOCATaNa CYLiTb-
Horo mapy. CaMe 1iefl eTall BB)KAIOTh ONTUMA/IbHIM
nna orpuMaHHA KC-MCK, ockinbku BiH XapaKTepusy-
€TbCS CTAbiIbBHOI0 CEKPETOPHOIO AKTUBHICTIO Ta 3HU-
>KEHHAM JIMOBIPHOCTI CTpec-iHIyKOBaHUX 3MiH y IIpo-
¢bini Buginenux knituHamu 6iomonexyn. opmMyBaHHS
CYLIJIbHOIO 1Py BisyalisyBainu 3a JOIIOMOIOI0 iHBep-
TOBAHOT'O MiKPOCKOIIA, 1[0 JO3BO/AIO KOHTPOITIOBATU
PiBHOMIipHICTb POCTY K/IiTHH Ta BUK/IIOYATV HAABHICTD
JiNAHOK allONTUYHOI fierpafjaliii uu HagMipHOI LIinb-
HOCTI KY/IBTYpH, SIKi MOI/IV 6 BIUIMBATY Ha AKiCHUIT Ta
KinbkicHuit cknag opepxanoro KC-MCK [6, 9].

OTpuMmaHmit KynbTypanbHUIl CylepHATaHT OYM-
A/ METOROM Y/bTpadinbTpalii 3a JOIIOMOTO0 CIC-
temn Vivaflow-200 (Sartorius) i3 BuKopucTaHHAM
mem6pan Millipore (Himewyunmna). Taka meTommka
3abesneyye BUJANCHHA MaKpOMOJIEKY/IAPHMUX MOMi-
IIOK, TOTEHLiHMX NPOAYKTIB Aerpajauii KIiTMH Ta
HU3bKOMOJIEKY/IIPHUX MeTabosiTiB, IO [ae 3MOry
OTpMMAaTK OiNbII CTAHAAPTU30BAHNII Ta pelpe3eHTa-
tuBHUIT npenapar KC-MCK. Kpim Toro, ynbrpagins-
Tpallisl 3HIDKYE IMOBIPHICTb BIUIMBY T€XHIYHMX JIOMi-
LOIOK Ha MOJanblli eKCIepPUMEHTa/lbHI IpPOLEAYPH,
CIpMs€ MiIBUIIEHHIO BiATBOPIOBAHOCTI 1 [O3BOJIAE
BUKOPUCTOBYBATH OYMIIEHUI NPOAYKT Y JOCTiKEH-
HAX, fKi TTIOTPeOYIOTh BUCOKOTO CTYyTIeHsA 6iomorivnoi
YCTOTH.

Ilomanpiie ounileHe CepeNOBUILE POSIOLUIANNA Y
CTepU/IbHI MIKpOIIPOOipKy, MiC/Ist 4OTo IX 3aMOPOXY-
Ba/M g 3abe3nedyeHHs CTabibHOCTI 6i0AKTUMBHMX
KOMIIOHEHTIB Ta 3amobiraHHs X ferpagauil mpu Tpu-
BajloMy 36epiranni. 36epiranmm ix 3a TemmepaTypu

-20°C g0 MOMEHTY BMKOPUCTaHHA, IIO BifIoBifae
HNPUHATAM MiIXOfaM L[OI0 KOPOTKOCTPOKOBOI KOH-
cepBalil KOHAMLIOBAaHUX CepefoBMIL i MiHiIMi3ye
BTpaTy QyHKIIiOHATbHOI aKTUBHOCTI CK/Iafy. Yci onm-
caHi eTany MATOTOBKY 6io/orivHOrO MaTepiany mpo-
BEJICHO BIJIIOBITHO IO peKOMeHAALiil Ta METOLO0/IOTiY-
HuX BKasiBok [6, 9]. KC-MCK cranpapTusyBamu 3a
piBHEM TrajleKTMHY-1, AKMII y TOTOBOMY IIpemnapari
CTaHOBUB 6,0 111/ MJI.

XpoHiuHy moepnHaHy KappioTokcnmuHicTh JOKC
ta IIKC BuB4anmm Ha Mopeni koMbiHOBaHOT oKCOPYOi-
IUH- Ta IeJIeKOKCUO-iHAyKoBaHOI KapaiomiomaTii
(JOKC/LIKC-KMII) y mypiB, AKy MOeIIOBaIN IIA-
XOM BHYTpimrHbouTyHKOBOro BBefeHHsA [IKC
(Uenebpexc, «P-®apm Dxepmani [M6X», HimeuunHa)
y mosi 100 Mr/Kkr Macu Tina 1 pas Ha JeHb IPOTATOM
28 puis [11] napizno 3 JOKC (Hokcopy6iunu E6ese,
«EBEBE ®apma Tec.m.6.X. Hor. KI'», ABcTpis), Axuii
BBOJVIN Y 1031 5 MI/KT Macu Tina 1 pas Ha TVXK Ipo-
TsArOM 4 TIX [12] 3 KyMY/IATUBHOIO 103010 20 MI/KT.

KC-MCK BBOgmmm BHYTpIilTHbOM A30BO Y JIKYy-
Ba/IbHO-TIPO(DiNaKTHYHOMY pexxnMi 1 pa3 Ha IeHb Ha
1, 7, 14, 21-it Ta 28-it gHi (ycboro 5 BBefieHb).
JocniKeHHA NpOoBeeHO Ha 28 CTaTeBO3PIMNX Iypax-
camipix (200-220 r), paHpgoMisoBaHMX Ha 4 Trpymu
(maba. 1) o 7 ocobuH.

Pedepenc-mpernapatom 06paHO HeCeTeKTUBHUIT
(B- Ta a;-) agpeno6nokarop kapseguon (Kapsenunon-
3enTiBa, «3eHTiBa», Yecbka Pecmybmika), mo Haje-
XXUTD 10 6a30BUX 3aC006iB y Kap/iO/MOTiYHUX IIPOTOKO-
J1ax MiKyBaHHA CepLEeBOi HEIOCTATHOCTI, Ma€ BUPaXKe-
Hi aHTMOKCUAHTHI Ta MeMOpaHOoCTabimi3yroui Bl1acTu-
BocTi [14, 16, 17]. Kapsegunon (KPB) BBopmmm BHY-
TPilIHbONITYHKOBO Y f03i 30 MI/Kr Ha 1, 7, 14, 21-71 Ta
28-11 pHi excriepumenTy 3a 60 xB o IIKC [14, 16, 17].
KPB ta LIKC BBOpMIN Y BUITISAAL BOZHO-IIONICOP6AT-
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HoI cycriensil Ha Tween-80, ockinbky ob6yujBa mpermna-
partu He € BOZOpO3YMHHMMI [18].

ExokappiorpagiuHe gocnifiykeHHs BUKOHYBa/IM Ha
35-Ty 506y eKCIIepMMEHTY i3 3aCTOCYBAHHAM Y/IbTPas3-
BYKOBOro exoTomockoma «Conomen 500» («Ilomi-
CnekTtp», Ykpaina), npauoroun y B- Ta M-pexnmax i
BUKOPYICTOBYIOUM JIiHINHWI laTuuK 7,5L38 3 pobouoto
gactoToro 7,5 MIu. [lomaTkoBo ¢ikcyBamm 4acToTy
cepLeBMX CKOpodYeHb 3a 1 xB. Ilif 9ac mponenypm TBa-
PVMHM YTPUMYBanM IijJ iHTraJALiIHOI aHeCTe3i€lo.
CkaHyBaHHA 3[iliCHIOBaNIM 3 IMapacTepHa/JbHOIO MO-
CTYIly B3[IOBX JIOBIOi OCi cepls, Y IUIOLIVHI, ITepIeH-
DVIKYIAPHIN B0 TPYAHOI CTiHKKU. Y M-pexXumi 1poBo-
At MOp(GOMETPUYHY OLiHKY CTPYKTYp CepLeBUX
HNOPOXXKHMH, BM3HAYAIOuM Taki mapamerpm [19, 20]:
KiHleBopiactomiunuit giamerp (KO ) JIIII, mm; KiHne-
Bocucroniunmit piamerp (KCI) JIII, mMm; ToBuMHA
MDKIIZTyHOYKOBOI Teperopopkm y ¢asy pmiactomm
(TMII[I), MM; TOBIMHA MDKIITTYHOUYKOBOI IIePeropo-
ku y ¢asy cucromu (TMIIC), MM; TOBIIMHA 3aJHBOI
crinkm JIII mig wac miacromu (T3CII), MM; TOBIIMHA
sagaboi crinkm JIII mig gac cuctommu (T3CC), Mmm.

[Ticna BuMiploBaHHA 3a3HaueHMX IIapaMeTpiB
aHATOMIYHMX CTPYKTYP B aBTOMAaTMYHOMY PE&XUMi
IIPOBEIEHO PO3PAaXYHOK MOP(GOMETPUYHMX Ta PYHK-
LiOHAJIbHMX XapaKTEPUCTUK CepLA: KIHLIeBOAIaCTOMIY-
unit 06’eM (KJJO); kinuesBocucroniuunii 06’em (KCO);
ymapuuit 06’em (YO); xBunmuuumit 06’em (XO); BigHOC-
Ha ToBimHa ctinku JIII (BTC); maca miokapma JIII
(MM) sa R.B. Devereux [21]. Takoxx po3paxoByBaimn
HOKa3HUKM cKopoTnmBoi QpyHKIii miokapaa JIIII: cuc-
TOJIiYHE MTOTOBIIEHHA MIDKIITYHOYKOBOI IIEPErOpOfKI
(CIIMIIII) y %; cucTonmiuHe IMOTOBILIEHHA 3aJHBOI
crinkn JIII (CII3CII) y %; ¢pakuis BKOpOYeHHS
(OBk); ppakuisa Bukupy (PB) [6].

ExcnepumenTanbHi JOCTi)KeHHs IIPOBEJEHI Bif-
HOBiTHO [0 3arajibHUX €TMYHMX NPUHIUIIB eKCIepu-
MEHTIB Ha TBapMHaX, yXBajeHux llepmym HalioHanb-
HUM KOHrpecoM YKpainu 3 6ioetuxu (Kuis, 2001);
Hupextusu 2010/63/EU €pponeiicbkoro IlapnamenTy
i Pagu €spomeiicbkoro Comw3sy «IIpo 3axucT TBapms,
[0 BMKOPMCTOBYIOTbCS 3 HAayKOBOW0 MeTow» (Bproc-
cenb, 2010); €Bpornelicbkoi KOHBEHIiI MpO 3aXUCT
XpeOeTHUX TBAapMH, IO BUKOPUCTOBYIOTHCA [
mocmipgHMX Ta iHmmMx HaykoBux Iimeit (CrpacOypr,
1986) ta iH.

CraTucTuyHe OIpalllOBaHHA Ppe3ylbTaTiB 37ill-
cHIOBanmu y nporpami Microsoft Excel 2010. Tum pos-
HOAiNy AaHuX y BMOipkax BU3HAYaIM 3a KpUTEpieM
Hlamipo - Binka, a ogHOPigHICTD AyCIIEpCill — 3a Kpu-
tepiem Jlesena. Iloganbimnit aHasni3 BigMiHHOCTE! MiX
TpynaMiu IPOBOAM/IN i3 3aCTOCYBAaHHAM IapaMeTpuy-

I.I. po6Hep Ta cnieasr.

HUX a00 HemapaMeTPUYHMUX METOHIB 3aJIeXXHO Bif
XapaKTepy poOsMofiny. 3a HOPMAaJbHOTO PpO3IOAiTy
He3aJIeKHNUX BEIMYMH MDKIPYIIOBI BiMiHHOCTI oOIii-
HiIoBamu 3a t-Kkputepiem CTblofieHTa; pU BigXMIeHHI
Bify HopManbHOCTI — 3a U-kpurepieM MaHHa - BiTHi.
PiBHi sHayymocTi BusHadamm npu p<0,05; p<0,01;
p<0,005 i p<0,001. TToxasHMKM 3 HOpPMaTbHUM PO3IIO-
minom mopmaHo sk Mzm (a6o M 3 95 % pgoBipumm
intepsanom, [I). Ilpu HeHOpManbHOMY poO3HOAii
HaHi HaBefeHO y ¢opMi MefiaHM Ta KBapTUIiB:
Me [LQ; UQ] [22].

PE3YJIBTATU TA OBIOBOPEHHY

3a pesynmpraTaMy exocoHorpagidyHoro mocimi-
IOKeHHA Ha 35-11 [IeHb eKCIIepMMEHTY BU3HAYM/IN
cTpykTypHO-MOopdomerpuuHi 3minu JIII nixg Brm-
BoM JJOKC/IHKC-KMII Ta oumiHMIM MOXIMBOCTI iX
kopexkuiii 3a forromorow KC-MCK i KPB (mab6x. 2).

Kontponbaa rpyna mypis i3 JOKC/LKC-KMII
XapaKTepusyBaaca TEHHEHIIEI0 1O AuIaTalii IoOpoX-
Hyay JIII: K] nmigpumysascsa mo (6,50+0,13) mMm
(95 % I 6,3-6,8), mo Ha 8,3 % Oinbllle 3a MOKA3HUK
inTakTHUX TBapuH ((6,00£0,24) mm; 95 % [I 5,5-6,5),
X04Ya I Pi3HUIS He JjocsATasa CTaTUCTUYHOI 3HAdy-
mocri (p=0,1). [Tpn 3acrocysanni KPB miamerp 3men-
mryBaBscs 1o (6,2+0,11) mm (95 % [I 6,0-6,4), mo Big-
IIOBilaJI0 3HIDKEHHIO Ha 4,4 % BIHOCHO KOHTPOJIIO
(p=0,1). Binpm momiTHMIT edekT BUABIEHO Yy Tpymi
KC-MCK: KIIT nopiaioBas (6,00+0,11) mm (95 % [I1
5,8-6,3), mo 3Ha4ywo0 HipKde KoHTponmo (p=0,016;
7,2 %) Ta MPaKTUYHO ileHTMYHO iHTaKTHUM 3HA4YeH-
HAM. [lopiBHAHHA nokasHuKiB Mk rpynamMu KC-MCK
i KPB He BusABmIo 3Hauymux posbixxuocreit (p=0,3),
npote caMme nipu 3actocyBanHi KC-MCK cnocrepiranu
BilHOBJIECHHA IIapaMeTpa OO PiBHA, MaKCUMaJlIbHO
61mm3bKoro 1o disionoriuHoro.

binpm Bupaxkeni 3minn criocrepiramucs g KCII,
10 CBiflYMTDH PO iCTOTHI MOPYLIEHH CKOPOTIMBOCTI
JIII npm JOKC/IKC-KMII. ¥V xoHTpoOmi Lieit mokas-
HIJK 3pocTaB 0 (5,3£0,1) Mmm (95 % [II 5,1-5,5), mo Ha
44,1 % mepeBUIYBa/O 3HAYEHHA iHTAKTHUX TBApUH
((3,7£0,1) mm; 95 % I 3,5-3,8) mpm BMCOKiil 3HAYY-
mocri (p<0,001). Ha i Tepanii KPB KC]I 3menmry-
BaBcs 70 (4,00+0,05) mm (95 % [I 3,9-4,1), mo 6yno
HIDKYe Ha 24,4 % mopiBHAHO 3 KOHTponeM (p<0,001).
Ille xpaumit edpext cnocrepiramn npu KC-MCK, nme
KCII cranosus (3,80+0,18) MM (95 % I 3,5-4,2), o
Ha 27,1 % HMK4e KOHTPONbHUX 3HadeHb (p<0,001).
ITpm upomy pisHuna noxkasHukis y rpymax KC-MCK i
KPB ne pgocarana snauymocri (p=0,5), ane abcomor-
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Tabnuus 2
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Bnnue KoHAMUIMOBAOHOrO cepeaoBMLLA ME3EHXIMANBHMX CTOBOYPOBMX KNITUH Ta Kapseaunony Ha mopdome-
TPUYHI NOPAMETPM NIBOTO WAYHOUKA Cepus LWypiB 3 AOKCOPYBiumH- Ta Lenekokcmb-iHayKoBaHo KapaioMio-
natielo Ha 35-1 aeHb ekcnepumerty (Mxm (95 % [l) abo Me [LQ; UQ], n=28)

YMoBM eKkcrnepuMeHTy

n IHTaKTHI Wypy Kontponb AOKC/UKC-KMIM OOKC/UKC-KMN
oKasHmK (n=7) ([IOKC/LKC-KMI) (n=7) +KPB (n=7) + KC-MCK (n=7)
1 2 3 4
KO, mm 6,00+0,24 6,50+0,13 6,20£0,11 6,00%0,11
(95 % Al 5,5-6,5) (95 % Al 6,3-6,8) (95 % Ll 6,0-6,4) (95 % Al 5,8-6,3)
p]=0/] [8/3 %] p2=011 [4/4 %] p2=0101 6 [7/2 %]
p3=0,3 [3,0 %]
KCL, mm 3,70£0,10 5,3%0,10 4,00+0,05 3,80+0,18
(95 % Al 3,5-3,8) (95 % Al 5,1-5,5) (95 % Al 3,9-4,1) (95 % Ll 3,5-4,2)
p1<0,001 [44,1 %] p,<0,001 [24,4 %] p,<0,001 [27,1 %]
p3=0,5 [3,6 %]
BTC 0,33[0,32; 0,34] 0,34[0,32;0,37] 0,33[0,29; 0,35] 0,33[0,30; 0,36]
po=0,4 [3,1 %] po=0,2 [3,0 %] po=0,3 [4,6 %]
05=0,4 [1,6 %]
MM, r 0,81%0,02 0,21+0 0,83%0,01 0,80%0,01

(95 % [ 0,77-0,85)

(95 % [ 0,89-0,93)
p,=0,002[11,9 %]

(95 % [11 0,81-0,86)
p,<0,001 [8,4 %]

(95 % [l 0,78-0,82)
0,=0,002 [11,5 %]
ps=0,1[3,3 %]

P — PiBEHb CTATUCTMYHOT 3HAYYLLLOCTI PO36IXXHOCTI NOKA3HWKIB; [%] — 3HOUEHHS PO3BiIXHOCTEN NOKA3HMKIB Yy BincoTKax; iHaekeu 1, 2, 3 nosHauatoTs rpyny,
3 nokaaHukamu sxkoi nopisHiooTs. JOKC/LKC-KMIM — pokcopybiumH- Ta uenekokcnb-inaykosara kapaiomionartis; KPB — kapeeaunon; KC-MCK — koH-
OMUiMOBAHE CepenoBmLLe Me3eHximanbHKx ctosbyposwmx knituH; KO — kiHuesogiactoniunmin giametp nisoro wnyHouka; KCI — kiHuesocucToniuHmm
piameTp nisoro wnyHouka; BTC — sigHOCHG TOBLMHA CTiHkK niBoro wiyHouka; MM — maca miokapaa nisoro wnyHouka 3a R.B. Devereux.

Huit okasHuk y rpymi KC-MCK 6yB Hait6inbm Ha-
OMVDKeHUM [0 PiBHSA IHTAaKTHUX ILIYPiB, IO CBifYNTH
npo by HopManisaliito mapamerpa.

Amnamnis BTC He BUABUB 3HAaYHUX KOJMBAaHb MiX
rpynaMn. Y KOHTpOJi BoHa mopiBHioBana 0,34 [0,32;
0,37], mo mume Ha 3,1 % mepeBmuIyBasno iHTaKTHi
0,33 [0,32; 0,34] 6e3 craructuyHoi pisuuii (p=0,4).
ITig sBunmuBoMm KPB ta KC-MCK mokasHMKM CTaHOBU-
au Bignosigao 0,33 [0,29; 0,35] i 0,33 [0,30; 0,36], 3
KONMBAaHHAMU Y MeXax 3,0-4,6 % BiJHOCHO KOHTpO-
mo ipu p>0,2. Lle mifTBepmKye BifCyTHICTD 3HAYHUX
3min ToBmyHYM cTinku JIIII Ha niboMy eTami excriepu-
MEHTY Ta BKa3ye€, L0 TOJIOBHMM IIPOSIBOM TOKCKY-
HOCTi 3ajIMIIanacs MOPOXXHMHHA AvIaTanis i 36i1b-
menHs KCJI.

OcobnmuBy yBary npusepTae oninka MM. V
KOHTPOJIbHIN Tpymi crocrepirajsiocs ii CTaTUCTUYHO
3Hauye 3poctanHs 10 (0,91+0) r (95 % 1 0,89-0,93),
mo Ha 11,9 % 6inbuie 3a MM B iHTakTHil Tpymi -
(0,81+0,02) r (95 % 1 0,77-0,85) mpu p=0,002. Ha 11
nikyBanHsa KPB maca sHmwxkyBanaca po (0,83+0,01) r
(95 % II 0,81-0,86), 110 BigIIOBima/mo 3MEHIIIEHHIO Ha
8,4 % BigHOCHO KOHTpOMO (p<0,001). KC-MCK 3a6e3-

nevyBas Ie 6inbin Bupaxennit epext — (0,80+0,01) r
(95 % II 0,78-0,82), To6TO Ha 11,5 % HIDKYe 3a KOH-
TponbHi 3HaueHHA npu p=0,002. Xoua pisHnna MM
mix rpynmamun KC-MCK i KPB e 6ynma cTatucTudno
3Hauymomw (p=0,1), abconmoTHI AaHi CBiAYaTh MpO TEH-
KC-MCK.

TakuM 4YMHOM, OTpPUMAaHi pe3ynbTaTU MifTBep-
mxyTb, mo JOKC/LHKC-KMII cynpoBopxXyeTbcs
BUPAXXEHOI0 MarojorivHorw paunatauiero JIII, spoc-
taHHAM KC]I Tta migBuineHHsaM MM, 1o € TMUIIOBUMU
eXOCOHOrpapiYHMMM O3HAKaMlU PEMOJENTIOBAHHA Ta
PO3BUTKY cucTONIUHOI fucyHKLii. Papmakonoriuna
Kopek1isa 3 BukopuctanHaAM KPB yacTkoBo 3MeHIIye
IpOSsIBY VX 3MiH, ane 3actocyBanHa KC-MCK 3a6e3-
neuyye rmbmy nopmamizanito KIJ, KCII ta MM,
HaO/MmoKaroYy IXHI BeIMYMHU N[O PiBHA IHTaKTHMX
TBapMH. BigcyTHicTb icToTHOI muHamiku BTC ysro-
IOKYETbCA 3 TUM, IO Yy Lill MOJeni NpOBiIHMMMU €
MOPOXKHMHHI, 2 He CTiHKOBI MeXaHi3MU peMOJENIo-
BaHHA. CyKyNHICTP HaBeleHNMX [aHUX MO3BOJLAE
ctBepmxyBaty, o KC-MCK Mae cyTTeBuit noTeHIi-
a1 y Iomepe>KeHHi MaTo/NoriYHol epeOyjoBY cepLs
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Tabnuus 3

I.I. po6Hep Ta cnieasr.

Bnnue KoHAMUIMOBOHOrO cepepoBMLA Me3EHXIMANbHUX CTOBOYPOBMX KAITUH TA KAPBEAMNONY HA PO3MipH
CTIHOK NIBOrO LWAYHOYKA Cepus B LypiB 3 AOKCOPYBiumH- Ta Lenekokcmb-iHayKoBaHO KapaioMionarieo Ha
35-i1 peHb ekcnepumenty (Mxm (95 % [l) ab6o Me [LQ; UQ], n=28)

YMoBM eKkcrnepuMeHTy

n IHTaKTHI WypK Kontpons JOKC/LUKC-KMN OOKC/UKC-KMN
oxasHuK (n=7) (AOKC/LKC-KMN) (n=7) +KPB (n=7) + KC-MCK (n=7)
1 2 3 4
TMMA, Mm 0,70%0,06 1,00+0,04 0,80+0,04 0,70+0,04
(95 % 111 0,6-0,8) (95% 111 0,9-1,1) (95% 11 0,7-0,9) (95 % 111 0,6-0,8)
p1=0,003 [40,0 %] p,=0,007 [20,0 %] p,=0,003 [28,6 %]
p3=0,2 10,7 %]
TMMC, mm 1,10+0,06 1,30+0,07 1,10+0,04 1,10+0,04
(95 %01 1,1-1,2) (95 % I 1,2-1,5) (95 % 11 1,0-1,2) (95 % 01 1,0-1,2)
p1=0,04 [19,2 %] p,=0,018[17,2 %] p,=0,02 [16,1 %]
p3=0,8 [1,3 %]
T3CA, mm 1,00+0,05 1,10+0,05 1,00+0,04 1,000,06
(95 % 111 0,9-1,1) (95 % 1 1,0-1,2) (95 % [110,9-1,1) (95 % 111 0,9-1,1)
p1=0,2 [9,7 %] p,=0,1[11,4 %] p,=0,11[12,7 %]
p3=0,8 [1,4 %]
T3CC, Mm 1,40+0,06 1,70+0,07 1,40+0,10 1,40+0,08
(95% 1 1,3-1,5) (95% 11 1,6-1,9) (95% A1 1,2-1,6) (95% 11 1,3-1,6)
p,=0,002 [25,8 %] p,=0,009 [21,3 %] p,=0,002 [18,9 %]
ps=0,7 [3,1 %]

P — PiBEHb CTATUCTMYHOT 3HAYYLLLOCTI PO36IXXHOCTI NOKA3HWKIB; [%] — 3HOUEHHS PO3BiIXHOCTEN NOKA3HMKIB Y BincoTKax; iHaekeu 1, 2, 3 nosHauatoTs rpyny,
3 nokasHukamu akoi nopisriooTs. JOKC/LUKC-KMIM - gokcopybiumn- Ta uenekokenb-iHaykosara kapaiomionartis; KPB — kapseaunon; KC-MCK — koH-
IMUiMOBAHE CePenoBULLE ME3EHXIMANbHMX CTOBOYPOBMX KnituH; TMIL — ToBLMHG MixwnyHoukoBOi neperopoaku B aiactony; TMIMC — ToBwmMHA Mix-
wnyHoukosoi neperopoaku 8 cuctony; T3CL — ToBLWMHA 3aaHBOT CTiHKM niBoro wiyHouka B giactony; T3CC — TOBWMHA 3aAHBOT CTIHKM NIBOTO LLUAYHOUKA

B CUCTONY.

npn JOKC/LKC-KMII Ta cnpuse 6inpur moBHOMY
BiTHOBNIeHHIO MopdoMeTpruHux mnapamerpis JIIII
nopisuaHO 3 KPB.

Amnaniz exocoHorpadiyHMX mnapaMerpis, IO
XapaKTepusylTb ToBWMHY cTiHOK JIII, y mypiB i3
JOKC/IKC-KMII Ha 35-J ieHb eKCIIepUMEHTY II0Ka-
3aB HAsBHICTb CYTTEBUMX MOP(OIOTiYHMX 3MiH, sKi
BJIQJIOCSI 4aCTKOBO a00 ITOBHICTIO CKOPUIYBAaTH 3a
ponomorow KC-MCK rta KPB (ma67n. 3). Haibinbim
BUpPaXKeHi BigMiHHOCTI cmocTepiramuca mono TMIT
ta T3CC, tomi sk sminm T3C]] BusBummca MiHiMaab-
HUMH i CTATUCTUYHO He3HAYYIIVMMU.

Y xontponsHiit rpymi 3 JOKC/LIKC-KMII sadix-
COBAHO CTATVCTUYHO 3HAYYIl[e IIOTOBIIEHH MDKIITY-
HOYKOBOI Ileperopopkn y piacromy: TMIII migsumm-
nmaca mo (1,00+0,04) mm (95 % I 0,9-1,1), mo Ha
40,0 % nepesuuryBano iHTakTHi 3HaueHHA (0,70+0,06)
MM (95 % [I 0,6-0,8; p=0,003). 3acrocyBannsa KPB
npussopuio o 3menuenHs TMITI fo (0,8+0,04) mm
(95 % HOI 0,7-0,9), mo 6y10 CTaTUCTUYHO 3HAYYILIO
HIDKYe 3a KOHTPO/IbHI mokasHuku (p=0,007; 20,0 %),
ajie BCe 1L BUIIE 33 piBeHb IHTAaKTHUX TBapyH. Y Tpymi

KC-MCK TMII]] sumxyBanaca po (0,70+0,04) mm
(95 % 1I 0,6-0,8), mo0 BigmOBifZaNMO 3MEHIIEHHIO Ha
28,6 % BiJHOCHO KOHTPOJIO IIPY BUCOKill 3HAYYIOCTI
(p=0,003) i mOBHOMY HaO/MVKEHHIO /IO IHTAKTHUX 3Ha-
4yeHb. BopHodac nopiBHAHHA MiX rpymamu KC-MCK
Ta KPB He mokasaso cTaTMCTMYHO 3HAYYLIOl PisHUIL
(p=0,2), x04a abCOMIOTHI JaHi CBiff4aTh PO HepeBary
sactocyBanHsa KC-MCK.

Y ¢asy cucTonu aHanorivHi 3MiHu criocrepiramm-
cs pst TMIIC. Y koHTpoOnbHIiN Tpymi Leil MOKasHUK
csaras (1,30+0,07) mm (95 % I 1,2-1,5), mo 6yno Ha
19,2 % Buie 3a iHTaKTHI 3Ha4eHHs — (1,10+£0,06) MM
(95 % OI 1,1-1,2; p=0,04). Ilig BrmmBom KPB TMIIC
3MenmryBanaca go (1,10+0,04) mm (95 % [I 1,0-1,2),
110 Bino6pa>1<ano 3HIDKEHHA Ha 17,2 % mopiBHAHO 3
koHTponeM (p=0,018). KC-MCK 3abe3neuysasno npax-
TUYHO aHajioriynmit edpext — (1,10+0,04) mm (95 % I
1,0-1,2), smeHIeHHs craHoBwIo 16,1 % mpu p=0,02.
Pisanma mixx rpymamun KC-MCK i KPB 6yna HecyTTe-
Boi0 (p=0,8), 1110 CBifYMTh PO MPUOINZHO OFHAKOBUIL
HOTeHIlia/1 000X BTPyYaHb Yy KOpPeKIll IOKa3HMKa
TMIIC.
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Bnnue koHAMUIMOBAHOrO cepefoBMLLO ME3EHXIMANbHMX CTOBOYPOBMX KNITMH Ta KapBeaunony Ha ob’emHi
MOKA3HMKM CEPLS B LLYPIB 3 fOKCOPYOBiuMH- Ta uenekokcub-iHayKoBaHo kapaiomionarieto Ha 35-1 aeHb ekc-
nepumenty (MEm (95 % [I) abo Me [LQ; UQ], n=28)

YMOBM eKCriepuMeHTy

n IHTaKTHI Wypy KownTtponsb OOKC/UKC-KMN OOKC/UKC-KMN
oKasHuK (n=7) (DOKC/LKC-KMM) (n=7) + KPB (n=7) + KC-MCK (n=7)
1 2 3 4
KOO, mn 0,52+0,06 0,66%0,03 0,56+0,03 0,52+0,03
(95 % 11 0,41-0,63) (95 % [l 0,60-0,73) (95 % 11 0,51-0,62) (95 % [l 0,47-0,57)
p1=0,049 [27,7 %] p,=0,04 [15,2 %] p,=0,004 [22,1 %]
p3=0/3 [81-| %]
KCO, mn 0,13%0,01 0,37+0,03 0,16+0,01 0,15+0,02
(95% 11 0,11-0,14) (95 % 11 0,31-0,43) (95 % 1 0,15-0,17) (95 % 1 0,11-0,18)
p1<0,001 [194,5 %] p,<0,001 [56,9 %] p,<0,001 [60,1 %]
p3=0,5 [7,2 %]
YO, mn 0,39+0,06 0,29+0,04 0,40+0,03 0,37+0,04
(95 % [11 0,28-0,51) (95 % 11 0,21-0,38) (95 % [l 0,34-0,46) (95 % 11l 0,30-0,44)
p1=0,2 [25,3 %] p,=0,06 [37,1 %] p,=0,2 [25,4 %]
p3=0,48 [8,5 %]
XO, mn/xe 157 [111; 188] 129 [83; 145] 127 [123; 183] 136 [123; 141]
p1=0,1[17,7 %] p,=0,2 1,3 %] p,=0,1[5,8 %]

p3=0,4 [7,2 %]

P — PiBEHb CTATUCTMYHOT 3HAYYLLLOCTI PO36IXXHOCTI NOKA3HWKIB; [%6] — 3HOUEHHS PO3BIXHOCTEN NOKA3HMKIB Y BincoTKax; iHaekeu 1, 2, 3 nosHauatoTs rpyny,
3 nokasHukamu akoi nopisHiooTs. JOKC/LUKC-KMIM - pokcopybiumn- Ta uenekokcnb-iHaykosara kapaiomionartis; KPB — kapseaunon; KC-MCK — kon-
OMLiOBAHE CepenosuLLe medeHximanbHux ctosbyposux knituH; KOO — kinuesogiactoniunmi 06’em; KCO — kiHuesocucroniunmit 06’em; YO — yaapHui

06’em; XO — xBUNUHHUI 06 M.

Mogo T3CH, to B mypis 3 JOKC/IIKC-KMII
BimsHavyanocsa HeBenuke mipsuiendsa mo (1,10+0,05)
MM (95 % 11 1,0-1,2) npotn inTakTHMX (1,00£0,05) MM
(95 % [OI 0,9-1,1), ogHak 14 pisHUIA BUABMIACA CTa-
TUCTMYHO He3Hauymow (p=0,2). Tepamis KPB Ta
KC-MCK mnpussoguna g0 4YacTKOBOI HOpMasisarii
(Bigmosigro (1,00+0,04) i (1,0+£0,06) MMm), ane 3MiHU
BiTHOCHO KOHTPOJIIO He HOCAIIN CTAaTUCTUYHOI 3HAUY-
mocti (p=0,1 mna 060x MOpiBHAHDB). TakuM YMHOM,
T3CII sanmmmanacsa HaiOibI CTaOI/IbHUM IIOKA3HI-
KOM, IO He 3a3HaBaB CYTTEBUX 3MiH IIifi BIUIMBOM
TOKCUMYHOCTI Ta KOPEKIIil.

Bopnouac y cucrony sapgua crinka JIIII snauno
noTtosilyBanaca: y koHTponi T3CC popiBHIOBana
(1,70+0,07) Mm (95 % JI 1,6-1,9), mwo Ha 25,8 % nepe-
BUIYBasIO iHTaKTHi 3Ha4eHHA — (1,40£0,06) MM (95 %
[I 1,3-1,5) — mpu Bucokiit sHawymocTi (p=0,002). ITig
mieto KPB moxasHuk sHmwxkysasca no (1,4+0,1) mm
(95 % II 1,2-1,6), sMeHIIeHHs ctaHoBuo 21,3 % Bif-
HOCHO KOoHTporo (p=0,009). [ToxibHa TenpeHIis cro-
crepiranmacs i y rpyni KC-MCK - (1,40+0,08) mm (95 %
OI 1,3-1,6), mo BigmoBigano 3HIDKeHHIO Ha 18,9 %
BifHOCHO KOHTpomo npu p=0,002. PosbixxHOCTI Mix

rpynamu KC-MCK i KPB 6ymu craructuyno He3Ha-
gyymmu (p=0,7), 1110 BKasye Ha NpUOIN3HO OHAKOBY
3aaTHiCTh 060X 3aco6iB o HopMamizauii T3CC.

Taxum unnomM, y mypis 3 JJOKC/IJKC-KMII pos-
BMBAETbCA KOMIUIEKCHE peMofentoBaHHA cTiHok JIII,
IO HpOABIAETHCS CTATUCTUYHO 3HAYYIIMM IIOTOB-
LIeHHAM MDKIUIYHOYKOBOI IIEPETOPOAKM B HiacTOMy
Ta CUCTOIY, 2 TAKOXK 3a/JHbOI CTIHKM y a3y CKOpOUeH-
HA. Buxopucranua KPB i KC-MCK cnpusie craruc-
TUYHO 3Hauymomy sHkeHHo TMIIM, TMIIC ra
T3CC, topi sk mokasuuk T3CII 3anmuimaeTbcsa Mamo-
YYT/IVBYUM O TepaleBTUYHNX BTpy4danb. Ceper oTpu-
MaHMX pe3y/IbTaTiB HaMOiIbII BUpaKeHUI edeKT
KC-MCK cnocrepirasca gna TMII], me mocsaramacs
MPaKTUYHO IIOBHA HOpMasisalisd 0 piBHA IHTaKTHUX
TBapyH. 3arajoM 06MABa BTPY4YaHHS NEMOHCTPYIOTH
NOpPiBHAHHY e(eKTUBHICTb Y 3MEHIIeHHi IaTo/loriy-
Horo nortoBuieHHA cTiHOK JIIII, mpore KC-MCK mae
IIeBHI IepeBaryu 1[Of0 ITIMOVHM BiffHOBIEHHS [iacTo-
JIIYHMX ITapaMeTpiB.

Ouinka 00’€MHUX IapaMeTpiB cepls Y IIypiB i3
JOKC/LIKC-KMII Ha 35-11 IeHb eKCIIepMMEHTY IOKa-
3aja CyTTeBi mopyueHHs HacocHol ¢ynkuii JIII, sxi
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IPOSABIIANNCA 3pOCTAaHHAM KiHI[eBUX 00 €MiB i 3HIDKeH-
HAM eeKTUBHOCTI CHCTO/IIYHOTO BUKUAY (mabs. 4).

Y KOHTPONBHIN TPyl CIIOCTEPIramocs CTaTUCTUY-
Ho 3Hauyme 36impmenus KJO po (0,66+0,03) mn
(95 % HOI 0,60-0,73), mo mepeBMIIyBaJO iHTAKTHi
mokasHuku — (0,52+0,06) mn (95 % I 0,41-0,63) — Ha
27,7 % (p=0,049). Lle cBigunTh IpO PO3BUTOK JVI/IaTa-
uii JIII mipg BIUIMBOM NMOENHAHOI Kap/iOTOKCUMYHOCTI.
Tepania KPB smenmysama KJO mo (0,56+0,03) mn
(95 % HOI 0,51-0,62), 1m0 BifmOBiZamO 3HIDKEHHIO Ha
15,2 % BigHOCHO KOHTpO (p=0,04). Ille 6inbur Bupa-
xeHmit edexT BigzHadeno y rpymni KC-MCK, me KIIO
cra"osus (0,52+0,03) mx (95 % III 0,47-0,57), Tob6TO
3HIDKYBaBCA Ha 22,1 % mIpm BUCOKIN CTaTMCTUYHIN
3HauymocTi (p=0,004) i gocAraB iHTAaKTHNX 3HAYEHb.
IIpu upomy pisamna mix rpynamu KPB ta KC-MCK
Oyna cTaTucTYHO HesHauywomw (p=0,3), mpore abco-
MIOTHI Bem4dyHM BKasyloTh Ha nepesary KC-MCK y
HOpMati3auii fiacTonivHnx 06’eMiB.

Ille 6inpur BupakeHi marosorivi 3miHu 3adik-
cosaHo mopo KCO. Y xoHTpOsIi J10T0 BenmumHa cAra-
na (0,37+0,03) mi (95 % 1 0,31-0,43), o Ha 194,5 %
HepeBUIyBano iHTaKTHI 3HaYeHHA — (0,13+0,01) mn
(95 % I 0,11-0,14) npu p<0,001. ITicns BBemeHH:A
KPB KCO sumxysascs go (0,16+£0,01) ma (95 % [I
0,15-0,17), 3MeHIIIeHHS CTAaHOBMUIO 56,9 % BiZHOCHO
KoHTpOoo (p<0,001). KC-MCK 3a6e3neuyBano nogi-
ounit edpexr - (0,15+0,02) mn (95 % AI 0,11-0,18),
mo 6yno Hivkde Ha 60,1 % HMOPiBHAHO 3 KOHTPOIEM
(p<0,001). Pisuuna mix rpymamn KC-MCK ta KPB
He Oyna cTaTUCTM4YHO 3Hauymoio (p=0,5), mpore
abcomoTHui1 piBens y rpyni KC-MCK 6yB Hai6mmk-
9MM JI0 iHTaKTHUX 3HA4eHb, IO CBiIYUTH IpPO I7INb-
Iy KOPEKIio.

YO y mypis i3 JOKC/LIKC-KMII maB TeHAeHLi10
no sHmkenHs - (0,29+0,04) mn (95 % I 0,21-0,38)
npotn (0,3940,06) ma (95 % [I 0,28-0,51) B iHTax-
THUX, OJHAK I PIi3HMIA He [OCAIIA CTAaTUCTUYHOIL
3HauymocTi (p=0,2). JlikyBanusa KPB cnipusso nigsu-
menno YO go (0,40+0,03) mi (95 % 11 0,34-0,46), o
BifnoBifgano npupocry Ha 37,1 % NOpiBHAHO 3 KOH-
TponeMm, mpote 3 p=0,06, To6TO Ha piBHI TeHAeHIl. Y
rpyni KC-MCK meit 1oOKasHMK [OpiBHIOBaB
(0,37£0,04) mn (95 % [OI 0,30-0,44), To6TO 6YB 6inb-
mrM Ha 254 % (p=0,2) MOpIiBHAHO 3 KOHTPOJIEM.
BigcyTHICTb cTaTMCTHYHO 3Hauynmyx 3MiH YO BKasye
Ha 0OMEXXEeHICTb OLIHKM I[bOTO NapaMeTpa AK YyTIN-
BOIO MapKepa, OfHAaK 3arajbHa JUHaMiKa CBiI4MUTb
IIPO CIIPSIMOBAHICTb KOPeKIil B 6ik HoOpMatizalil.

XO Takox 3a3HaBaB KO/IMBaHb, IPOTe 63 CTaTuC-
TUYHO 3HAYYIIMX 3MiH. Y KOHTPOJIbHIl IPyIIi BiH 3HU-
XKyBaBcs o 129 [83; 145] mn/xB mpotn 157 [111; 188]
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mn/xB B iHTakTHUX (p=0,1). Ha 111 KPB moxasHuk
cTaHoBUB 127 [123; 183] Mj1/XB, 0 MPAKTUYIHO He Bifi-
pisHAnoca Bixg xoHTpomo (p=0,2). ¥ rpyni KC-MCK
XO 6yB pemo BumuM — 136 [123; 141] mn/xs, 10 Bin-
IIOBiflaZi0 3pOCTaHHIO Ha 5,8 % IOPIBHAHO 3 KOHTPO-
nem (p=0,1). ITonpy BifECyTHICTb CTATMCTMYHOI 3Ha-
JyIOCTi, TEHAEHIiA 1O BifHOB/IEHHA HaCOCHOI (QYHK-
nii ceprs Oyma BUpa)keHOIO caMe 3a YMOB 3aCTOCYBaH-
a1 KC-MCK (0us. mabn. 4).

Taxkum umuom, y mypis i3 JOKC/IKC-KMII
dbopMyeTbCcs naTonoriyHmnit peHoTHI, 10 XapaKTepu-
syerbes gunataniero JIII (3pocranna KIO), sHauHuM
36impurenHsaM KCO Ta sHIDKEHHAM HacOCHOI QYHKIII.
Buxopucranua KPB i KC-MCK cnpusie craTucTm4Ho
3HAYYI[OMY 3MEHILIEHHIO KiHIeBUX 00’eMiB, mpu
npomy epext KC-MCK e 6ib111 Bupa>keHNM i focsrae
IpaKkTU4HO MOBHOI HopMaisanii KO ta HabmmxeH-
Hs1 KCO po iHTakTHUX 3HaYeHb. Xo4a 3Minn YO ta XO
He 3aBX/U CYNPOBOMXYBA/INCA CTAaTUCTUYHOK 3HA-
YYLJiCTIO, 3ara/IbHA CIPAMOBAHICTD IX JMHAMIKM BKa-
3y€ Ha IIO3UTUBHUI BIUIMB 000X BTPY4aHb, 3 IEBHUMUI
nepesaramu KC-MCK. VYsarasbHeHO MOXHa CTBep-
mxysaty, mo KC-MCK pemoHcTpye 3paTHICTH HO
rmbmoi Mopmeikanii 06’emHnx mapamerpis JIIII
nopiBHAHO 3 KPB, 10 cTBOpIO€E MiAIPyHTA A/ 1OTO
PO3ITIANY AK IEPCHEKTUBHOIO 3aco0y BiflHOBIEHH:
ckopoTnuBoi PyHKLIi ceps mpu KoMOiHOBaHiI Kappi-
OTOKCUYHOCTI.

Amnanis ¢ynkuioHanpHux mapamerpis JIIII moka-
3aB, 10 Ha 35-11 IeHb eKcriepuMeHTY B mypis 3 JOKC/
LKC-KMII ¢opmyeTbcs BupaskeHa CUCTOTIYHA AMC-
byHKIiA, fKa MPOAB/AETCA CTATUCTUYHO 3HAYYIVIM
3HIDKEHHAM CKOPOTIMBOCTI Miokappa (mab6n. 5). ¥
KOHTPOJIBHIN Ipymli 3 KOMOIHOBaHOI KapiOTOKCHUY-
Hictio CITMIIII 3menmyBascs o 27,3 [20,2; 48,2], mo
Oyno Ha 45,5 % HyDKYe 3a 3HAUeHHS {HTaKTHMX IypiB
50,0 [41,0; 56,3] (p=0,048). Lle migTBepmXye 3HIKEH-
HsA CKOPOT/IMBOI aKTMBHOCTI MDKILTYHOYKOBOI Ilepe-
roponku npu noegnaiin gii JOKC i IIKC.

ITpusnauenns KPB wacTkoBO KoMIeHcyBano I
sMinm — CIIMIIII cranosus 33,3 [23,6; 52,4], w0 Bin-
MOBiZja/I0 3pOCTAaHHIO Ha 22,2 % BiJHOCHO KOHTPOIIIO,
xoua 6e3 MOCATHEHHs CTAaTMCTUYHOI 3HAYYI[OCTI
(p=0,3). Hatomictp 3actocyBanus KC-MCK npusso-
AVIO IO CYTTEBO Oi/bII BUPaXKEHOTO e(eKTy: TOoKas3-
HUK 3pocTas 10 57,1 [42,9; 72,9], mo 6yno Ha 109,5 %
BHIIe 32 KOHTPOJIbHI 3Ha4eHH: IIPU CTAaTUCTUYIHO 3Ha-
gymint pisanui (p=0,028). IIpn mpomy MiKrpymose
nopiBHsaHHA KC-MCK i KPB nokasano TeHpeHIio Ha
Kopucth mnepioro (p=0,055), o cBifunTh mIpO nepe-
Bary y BiJHOBJIEHHI CKOPOT/IMBOCTI MDXKIITYHOYKOBOI
HEeperopofKM.
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Bnnue kKoHaMUiMOBAHOrO cepenoBULLO ME3EHXIMANBbHUX CTOBOYPOBUX KAITUH T KAPBEAMUNONY HA NOKA3HWUKM
CKOPOTAMBOI pyHKLIi MiOKAPAA NIBOrO LWAYHOUKA B LYpPIB 3 fOKCOPYBiUMH- Ta LLeneKoKCHb-iHAYKOBAHO Kap-

piomionarieto Ha 35-i peHb excnepumenty (Mxtm (95 % [l) abo Me [LQ; UQ], n=28)

YMOBM eKcriepuMeHTy

MokasHuk IHTakTHI WypH Kontponb OOKC/UKC-KMN JOKC/LKC-KMIN
oxas (n=7) (DOKC/LKC-KMI) (n=7) +KPB (n=7) +KC-MCK (n=7)
1 2 3 4
CMMLLM, % 50,0 [41,0; 56,3] 27,3 [20,2; 48,2] 33,3 [23,6; 52,4] 57,1 [42,9; 72,9]
p;=0,048 [45,5 %] p,=0,3 [22,2 %] p,=0,028 [109,5 %]
p3=0,055[71,4 %]
CN3CLL, % 27,3[21,6; 51,5] 50,0 [39,7; 68,2] 44,4115,0; 61,8] 45,5 [42,2; 62,5]
p1=0,08 [83,3 %] p,=0,2 11,1 %] p,=0,2[9,1 %]
p3=0,4[2,3 %]
®BK, % 38,6+3,0 18,8+2,7 35,9+1,6 36,243,5
(95 % [1] 32,8-44,4) (95 % 1 13,5-24,1) (95 % [l 32,8-39,0) (95 % 1] 29,4-42,9)
p1<0,001 [51,3 %] p,<0,001 [90,7 %] p,=0,002 [92,3 %]
p3=0,9 [0,8 %]
B, % 74,043 4 43,5451 71,242,0 70,7+4,0

(95 % [] 67,3-80,7)

(95 % [l 33,5-53,6)
p1<0,001 [41,2 %]

(95 % [l 67,4-75,1)
p,<0,001 [63,7 %]

(95 % [I 62,9-78,5)
0,<0,01 [62,4 %]

p3=0,9 [0,8 %]

P — PiBEHb CTATUCTUYHOT 3HAUYLLOCTI PO3GIKHOCTI NOKA3HMKIB; [7%6] — 3HAUEHHS PO3BiIKHOCTEM NOKA3HUKIB Y BiCOTKAX; iHaekcu 1, 2, 3 nosHayaioTs rpyny,
3 nokasHukamu sikoi nopisHiotoTs. CIMLLIT — cuctoniuHe notosiueHHs mixwnyHoukosoi neperopogaku; CM3CLU — cucroniuHe NoToBLUEHHS 30AHLOT

cTitku nisoro wnyHouka; PBk — ppakuis sBkopoueHHs; PB — dpakuis Brkuay.

AmnaJIorivyHi 3MiHM HMPOCTEXYBamNiCsA NP OLiHI
CII3CIL. ¥ KOHTpO/bHIl Ipymi Lieil MOKasHUK 3pOcC-
taB go 50,0 [39,7; 68,2], mo 6ymo Ha 83,3 % Bumie 3a
iHTakTHi 3HaYenHusa 27,3 [21,6; 51,5], ane 1 pisHMLA He
mocsrana CTatucTuyHoi sHauymocti (p=0,08). Ha i
KPB CII3CIII smenmmyBascs no 44,4 [15,0; 61,8] (p=0,2
HNOpPiBHAHO 3 KOHTponeM), Tofi Ak y rpymi KC-MCK
MOKasHUK JTOpiBHIOBaB 45,5 [42,2; 62,5], 1[0 TaKOX He
MaJIO CTaTUCTUMYHO 3HA4YyIIMX BiZMIHHOCTENl Bif
KOHTPOJIIO (p=0,2). TaxuMm 9YmMHOM, I8 3aAHBOI CTIHKI
JIII BupaxkeHi BigHOBHI edexkTu He BUABJLINCH, i
kopekig 3 6oxy KC-MCK ra KPB mana o6mexxeHmit
XapaKTep.

BaxxnmmBuM MapkepoMm cucroniuHoi ¢yHKLii €
®Bk. Y mypis 3 JOKC/LIKC-KMII Bin 6yB craTuc-
TUYHO 3HAYyILIO HIDKYMM Ha 51,3 % (p<0,001) mopis-
HAHO 3 inTakTHUMH [(38,6+3,0) % (95 % M1 32,8-44,4)]
i cranoBuB (18,8+2,7) % (95 % [OI 13,5-24,1). Ilpu
BBegenni KPB @Bk BigHoBmIOBamaca mo (35,9+1,6) %
(95 % OI 32,8-39,0), 3poctanus craHoBuao 90,7 %
IIOPiBHAHO 3 KOHTPOJIEM IIPM BUCOKIMl CTaTUCTUYHIN
3HavyymocTi (p<0,001). ¥ rpymi KC-MCK 6ys nopi-
OHmit 3a BenmmunHoOW0 edekT — (36,2+3,5) % (95 % [
29,4-42,9), ue Ha 92,3 % BuILe 3a KOHTPO/IbHI 3HAYEH-
HA (p=0,002). PisHnig umx nokasHMkKiB Mk rpymammu

KPB i KC-MCK BusBunacsa Hecyrresomwo (p=0,9), mo
CBiUUTD NP0 NPUOMN3HO OFHAKOBY 3JAaTHICTH 000X
BTpPYy4aHb JIO BiflHOB/IEHH: 1IbOTO ITapaMeTpa.

Ille 6GinpIn BMpakeHO IMATOJOTiA IPOSBIAIACT Y
smkenHi OB. Y koHTpori et MOKa3HUK 3MEHIyBaB-
cs o (43,5£5,1) % (95 % [JI 33,5-53,6), 6yB cTaTnc-
TUYHO 3HAYYLIO HIDKYMM Ha 41,2 % (p<0,001) mopis-
HSHO 3 TaKUM B iHTaKTHIN rpymi — (74,0+3,4) % (95 %
OI 67,3-80,7). Ha ¢oni KPB @B 3pocrama nmo
(71,242,0) % (95 % OI 67,4-75,1), mo 6yno 6impumm
Ha 63,7 % 3a KoHTponb (p<0,001). IToxibHi pe3ynbraTn
BifzHauanucs y rpymni KC-MCK - (70,7+4,0) % (95 %
[I 62,9-78,5), mo 6yno Ha 62,4 % BuIle 3a KOHTPO/Ib
(p<0,01). Pos6ixuocteit mono ®B mix rpynamn KPB
i KC-MCK =e 6yno (p=0,9), TobTto obuzuBa 3acobu
IeMOHCTPYBa/IN 3iCTaBHUI piBeHb BiJHOBJIEHHA IJIO-
6aIbHOI CHCTOMIYHOT QYHKILIL.

TakyM 4YMHOM, [OCTIKEHHA NiATBEpANIIO, IO
JOKC/LHKC-KMII cynpoBomXy€eTbcsl BUpaKeHUM
HagiHHAM CUCTONIYHOI aKTUBHOCTI JIII - 3HIDKEHHAM
CIIMIIII, ®Bx ta ©B. Kopexuis 3a gonomororo KPB
ta KC-MCK 3Hauymo mnokpamiyBanaa CKOPOTIUBY
3paTHicTh Miokappa, mo toro X KC-MCK mano nepe-
Bary came y BigHobneHHi CIIMIIII, me BigsHadeHO
CYTTEBO OIBLINIT IPUPICT MOPIBHAHO 3 KOHTPOIEM, i
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TeHJleH1Iilo o nepeBaru Hafi KPB. HatomicTb BigHOB-
nexuss OBk i @B 6yno nmopi6bHuM B 060X rpymnax, 1o
BKa3ye Ha CXOXY e(heKTUBHICTb 060X cTpareriit y HOp-
Majtisanii 17106a1bHOI CKOPOTIMBOCTI. Y CYKYIHOCTI
pesynbpTati cBifyath mpo Te, mo KC-MCK 3gaTHe He
Juule SMEHITYBaTy IPOSABU KapHiOTOKCMYHOCTI, a 11
BifHOBMIOBaTK (YyHKIioHaMbHI pesepsu JIIII Ha piBHI
cermeHTapHOI ckopoTnBocTi, KPB Ta KC-MCK 3a6e3-
[IE€YYIOTh 3iCTaBHUI BIUIMB Ha iHTErpajbHi IOKa3HUKI
HacOCHOI yHKIIi.

TakyM 4MHOM, Ha MOfe/i ITOEXHAHOI Kap/iOTOK-
cuyHocti JJOKC/LIKC orpumaHo QeHOTHI, AKUi
JIOTiYHO BK/IA/Ia€ThCA B CYYacCHi YABJIEHHSA IIPO aHTPa-
UMK/IiH-IHIYKOBaHe YIIKO)KEHHsA MiOKappa: AujiaTa-
L[1/IHO-CUCTO/IIYHE PEMOJE/IIOBAHHA 3 Pi3KMM 3POCTaH-
HaMm KCI/KCO, naginaam ®Bx i ®B ta mpupoctom
Macu Miokappga. Ile ysromxkyerbea 3 Tum, mo JOKC
3aIlyCKa€ «KacKaJi MHOXKMHHNX YAapiB» 10 KapzioMio-
UUTY — OKCUIATUBHMII CTpec, MiTOXOHJpia/llbHy JyC-
GYHKLiI0, NOPYIIEHHS KaJIbl[i€EBOTO TOMEOCTa3y,
aIloNTO3/HEKpPo3 i Mofjasblile IIATONOTiYHe PeMOJIe/Io-
BaHHA, SIKe Ha IOKJIIHIYHOMY piBHi yacTo MaHidecTye
caMe IaJ[iIHHAM CKOPOT/IMBOCTI Ta 3pOCTaHHAM KiHIle-
BUIX CHCTOJIIYHMX PO3MipiB i 06’emiB [1].

Baxnuso, mo popmaanHA LIKC y mposepeHiit
POoOOTi He IPOCTO «HAK/ITANAETHCSA» HAa AHTPALVMKITIHO-
BY TOKCUYHICTb, 2 HOTEHIIIIHO 3Milye 6araHc peryis-
IIil 3aIlaJIeHHsA, €HJOTe/Ta/IbHOI PeaKTUBHOCTI Ta IIPO-
cTaHoigHOro mpodinio, 1[0 MOXKe BIVIMBATU Ha Xif
PEMOZIENIOBAHHA i Yy TIUBICTb CEpLA O YIIKOIKEHHS.
Y pesynprari MM Bifl3Ha4a€MO BUPaXKEHY CUCTOMIYHY
muchynkuiio (PBx/PB) i 36inpmenns KCO, tobro
HacaMIlepe[] «CUCTOMIYHNUI KOMIIOHEHT» JJeKOMIIeHCa-
nii. Taka cuTyalis € I0Ka3o0BOIO: B JOKCOPYOII[MHOBUX
MOJIeNiel caMe KiHIeBOCKUCTO/IYHI ITapaMeTpy 4acTo €
OiNbLI YYT/IMBUMM PaHHIMYU MapKepaMy IIOTipIIeHHs
HACOCHOI QYHKII, TOAI AK «CTIHKOBI» iHZEKCU MOXKYTb
3MIHIOBATICS IT€TEPOreHHO 3a/IeXKHO BiJj Yacy OLIIHKM,
TO30BOrO HABAHTAXKEHHA i CYIIyTHIX BIUIUBIB.

[TpuHnumoso 6yno mokasaTy He e GakT Kap-
IiONpOTeKIil, a ¥ 11 «CTPYKTYpPYy»: 1[0 CaMe KOPUTYETh-
Cs1 Kpallle — reoMeTpis HOpOKHMHY, 00 €MHI iHfuKa-
TOPM 4M CETMEHTApHA CKOPOTIMUBICTD. Y LIbOMY CEHCI
kao40BuM € Te, o KC-MCK BignosmoBano KIJI mo
Be/IMYVH, MAaKCUMa/IbHO HAOMVDKEHNX JI0 IHTaKTHIUX, i
maBajo HaltHIDKYi abcomoTHi 3HaveHHa KCII Ta macu
MioKappa cepep MiKoBaHMX Wypis. lle Burnamae Ak
peanbHe rajJibMyBaHHA AMIATALIIHOTO PEMOJIENIOBAH-
Hs, @ He JIMIIe «CUMIITOMaTU4YHe» MOKpalleHHs (pak-
uinn. ITapanenpuo o6’emui inpmkatopn (KIJO/KCO)
nig giero KC-MCK manu TeHfieH1ii0 10 ruoioi Hop-
Mmanisanii (oco6mso KIO), mo Mu TpakTyeMo sK
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BIUIVIB Ha Me€XaHi3MMU, SIKi BU3HAYAIOTh KiHI[€BO/IiacTO-
JliYHe HAIlOBHEHHA i KOMIIJIAEHC, a HE TiZIbKM Ha CKO-
PpOT/INBUIL pe3eps.

[TopiBHaHHA 3 KPB nokasao nikaBy «pO3BUIKY»:
r1obanbHi mokasHUKY HacocHol ¢yHKIil (PBk i ®B)
BiJHOB/IIOBA/IMCA 3iCTAaBHO, aje Il CETMEHTAPHOrO
kommoHenTa (CIIMIIII) mepeBara crocyBamacs
KC-MCK. My inTepnpeTyeMo Iie K 03HaKy TOTO, 110
KC-MCK mnoTeHLiifHO Kpallle BIVINBA€ Ha JIOKATbHY
MEXaHiKy Ta MIiKpOCTPYKTYpHi Ipolecu B MioKappi
(MDKKIIITVHHA B3a€MOfifl, MaTPUKC, MiKpOLMPKY/IA-
1is1, mporusananpHuit «pou»), Toxi sk KPB, skuit €
IOTY>KHMM aHTMOKCUIaHTOM/MeMOpaHocTabinisaro-
poM i MORY/IATOPOM HENPOTryMOpPanbHOI aKTHUBALil,
IIBUALIE «IIATATYE» iHTErpaibHy HACOCHY (YHKIIiIO.
Cam daxr, mo pisuuisa Mk KC-MCK i KPB nHait6inbur
IIOMiTHa CaMe Ha PiBHi cerMeHTapHOI CKOPOT/IMBOCTI,
BUITIAJAE KOHIENTYaTbHO BAXKIVBUM /IS TIOFA/IbIIOL
TPAHCIALI B IiAXOAM, e LU0 € paHHA MEXaHi4Ha
ANCHYHKIiA.

[aHi niTeparypu miaTpUMyIoTh JIOTIKY IIofo dap-
MaKoJIOTiuHOTO pedepeHca. Y [OKCOPYOilMHOBMX
mopernsix KPB reMoHCTpye 3paTHICTD 3MeHITyBaTH 6io-
XiMiYHI MapKepy YIIKOKeHHs (HAIPMK/IaJ, TPOIOHIH
I, xpearnadocdoxinaza-MB), moxpauryBaTy aHTHOK-
cupantamit craryc (G-SH, COJl) Ta npurnivyBatu
aronTosHi curHamm (kacmasa-3), a komb6inanii KPB 3
AHTVOKCUJJAHTHUMM/LIUTOIPOTEKTOPHUMI areHTaMu
MOXYTb JJaBaTy afiuTUBHI eeKTN I[Of[0 MEeBHMX Iapa-
MeTpiB [14]. Lle BaXIMBO [JIsi KOPEKTHOTO YUTAHHSA
HaIllUX pe3y/bTaTiB: AKIIO HaBiThb «CUIbHUI» Kappio-
nporekrop (KPB) Ha 11ilf Mozesi He rapaHTye IIOBHOTO
HOBepHeHHs MOp¢dOMeTpii Ho iHTaKTHUX PiBHIB, TO HO
KC-MCK sk o 6ionpopyKTy 3 mapakpuHHOK IIPUpPO-
JOI0 BYMOIM [0 IIOBHOI HOpMaJli3allii IIOBMHHI OL|iHIO-
BaTUCA Y KOHTEKCTI MEXaHi3MiB, 4aCy BBEJEHHs i KyMy-
JIATUBHOTO TOKCMYHOTO HABaHTA)KEHHS.

Knro4yoBe MUTaHHA — YOMY caMe KOHAMIIiIOBaHe
cepefioBHIIle/CEKPETOM MOJKE IpAIloBaTH B aHTPALIM-
KJIIHOBI KapfiioTokcuyHOCTI? Cy4acHi faHi 3MIilIYIOTh
AKLEHT 3 «K/IITVHHOI 3aMiHM» Ha IIApaKPUHHY pernapa-
1ito: 6iomorivHo akTUBHI 6inku, mimigy, mikpoPHK Ta
iHIIi MOJIEKY/HN, 1110 TPAHCIIOPTYIOTHCA 30KpEMa Majlu-
MM MO3aKIiTUHHVMMM Be3UKYy/IaMy, 3[aTHi 3MeHIIyBa-
TU aIlOIITO3, MOAYIIOBATY 3alla/IeHHs i MigTPUMYyBaTH
eHepreTMyHuil Mertaboniam Kappiomionmtis. ysxe
IIOKa30BOIO € p060Ta, B SAKiJM Masli II03aK/JIiTMHHI Be3n-
kym 3 MCK (30kpema 3 KOHANIIIIOBAaHOTO CepeloBI-
Ija) PO3IVIAMAIOTLCS SIK OCHOBA KapyiompoTeKLii mpu
HOKC-ingyxoBaHilt KapAiOTOKCMYHOCTI, a IOCUTIEHHS
iX «BaHT@Xy» (HAaIpMKIIAJ, CIHONTYKaMy 3 Kaphiompo-
TeKTOPHIMM B/IACTUBOCTAMN) MifICU/TIOE AHTUATIONTO-
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tiaHui epext Ha Mogpenax JOKC-ymxkomxenHs [23].
3a 11i€10 TIOTiKOI0 HaIll pe3y/nbTat (Kpailje BiffHOBIEHHS
CIIMMIII i reomeTpii) MOXXKHa TPAKTYBaTH fAK IIPOSB
caMé KOMIUIEKCHOTO IIapaKpMHHOTO BIUIMBY, [€
«e(heKT-MHOXHIK» (POPMYETbCS He OffHI€I0 MillleHHIO,
a CUHEpri€l0 aHTUMOKCUJAHTHUX, IPOTU3AaNaNbHMUX i
LUTONPOTEKTOPHMUX CUTHAJIIB.

Hyxe Baxnuso, mo KC-MCK BBopunocs B miky-
BaJIbHO-NIPODIIaKTUYHOMY pexxumi. [l mapakpus-
Hux OiompemapartiB «TalIMiHI» 9acTO KpUTUYHMIL:
SIKIIIO BTPYYaHHsI BifOyBaeThcs Ha ¢asi, Koy anonros
i MiTOXOH/IpiaNTbHe YIIKOJKE€HHS 1l ITOTEHLilTHO 3BO-
POTHI, TO BIUINB Ha peMOJieTIIOBaHHA Oyze Oimbiumm,
HDK mpy cnpobi «po3BepHYTH» BXe CPOPMOBAHY
munaranito. CaMe TOMY MU PO3ITIAAAEMO HOPMarlisa-
ito KI T y rpyni KC-MCK sk onHy 3 Haii6inbI nepe-
KOH/IMBYUX O3HAaK TOTO, IO CEKPETOM/BE3MKY/IN MOLIN
peanbHO BTPY4aTUCA B paHHi IaTOTeHETUYHI KOHTYpU
pemMopenoBanHsA. IligTpuMKoI0 Takol iHTepnperaii €
i1 te, mo JJOKC-infgykoBaHa KapAiOTOKCUYHICTb Yy
CYy4JacHMX OITIAfAX ONNCYETbCA SAK IMPOIEC, e PaHHE
YIIKOJPKEHHs MIiTOXOHZPill Ta OKCUIATUBHMI CTpPeC
3aIlyCKaIOThb IOBIUI TAHIIOI BTOPVHHMX 3MiH, i paHHi
iHTepBeHIIil MaroTh OiNbLINIT IIAHC 3SMEHIINTH IT0/ja/Ib-
Iy CTPYKTYpPHY IlepebyznoBy [1].

OxpeMo mifKpecmmMmo: Mu CBioMo obpamu i
nopiBusaHHA KPB, 60 BiH € He IPOCTO «aHTUTiNIEPTEH-
3MBHUM», a P/a;-aipeHOOIOKATOPOM i3 BUpPaKeHUMU
AQHTUOKCUIAHTHMMHU Ta MeMOpaHOCTabimi3yoInMn
B/IaCTMBOCTAMM, IO POOUTH JIOTO pe/eBaHTHUM Y
mokcopybinuHoBux Mmopensax. Te, mo KC-MCK e
noctymnanoca KPB 3a BinnoBnenuam OBx/OB i HaBiTh
IeMOHCTPYBAJIO IlepeBary 3a 4acTMHOK MopgomeTpii/
CEerMEHTapHOI MEXaHiKM, M PO3LIIHIOEMO AK apryMeHT
Ha KOPMCTb NOAIA/IBIIOTO MOIMOIEHHS MeXaHiCTIYHOI
YJaCTMHMU: HaM NOTPiOHO «poskmacTn» edpext KC-MCK
Ha KOMITIOHEHT! (aHTMOKCU/JAaHTHMII, aHTUATIONI TOTNY-
HUIt, aHTU(IOpOTUIHMIA, eHTOTETIONPOTEKTOPHMIL), a
TaKOXX BepudiKyBaTH, Ky 4acTKy eeKTy 3abesneuye
caMe Be3UKY/IIpHa PpaKIlisf CeKpeToMy.

3 IPakTMYHOIO IOITIALY OTPUMAaHI pe3ynbTaTu
TaKOX IiIKPeCII0I0Th METOJO/IOTIYHNIT MOMEHT: IIpU
OLiHIIi KOMOiHOBaHOI KapHZiOTOKCMYHOCTI Ba)K/IMBO
BUXOIMTY 32 MeXXi OITHOTO-ABOX MOKAa3HUKIB i AUBUTH-
Cs1 Ha Y3TOJPKeHuit mpodiib peMopenoBaHHs (fiame-
TpK > 06’eMu > TOBIUHY > pakiii > cerMeHTapHi
inpgexcu). CaMe Tak cTa€e BUJHO, [0 OAHAKOBI edekTn
MOXYTb JOCATATHUCA Pi3SHUMM IUIAXaMM: (HapMaKoyo-
rivHa KOpeKIlis 371e0i/bIIoro 3cyBae HellporyMopaib-
HO-OKCUJIATVBHI KOHTYpPH, a IIapaKpMHHMIT biomperna-
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par — MO>Ke IOfIaTKOBO BIIZIMBATY Ha TKAHMHHY MiKpo-
apXiTEeKTOHIKY Ta JIOKa/IbHYy MEXaHIKYy.

YsaranpHioroun, My BBakaemo, 1o KC-MCK Ha
Moperni JOKC/IIKC-KMII 3a6esneuye 6araropiBHeBy
KapionpoTekuilo: IMMOOKYy aHTUIUTOMNITUYHY Ta
AHTMOKCUJJAHTHY [il0 3 YMCEIbHO i CTATUCTUYHO IIifI-
TBepfKeHolo TepeBarolo Haj KPB 3a 3MmeHIeHHAM
naTonoriyHoro pemopenosanna JIII Tta HOpMmanmisa-
11iet0 06’€MHO-(YHKIIIOHA/IPHMX IIOKa3HMKIB i3 gocsAr-
HeHHAM iHTakTHUX PpiBHIB Ana KIO i BupaxeHUM
sHmkeHHAM KCO. Ile popmye nepexoHnmsi migcrasu
posrnagatu KC-MCK Ak mepcrnekTuBHUI Hiaxin mmis
KOpeKIil IMOo€eNHAHOI Kap[iOTOKCMYHOCTiI 3 KIIIHiYHO
peneBaHTHUM IOTEHIIiaIoM.

BMCHOBKM

1. Kom6iHOBaHa fIisg HOKCOPYOiLMHY Ta Iie/IeKOK-
cby BMKIIMKAE TSDKKe AMIATAlifHO-CUCTONIYHE pe-
MOJIe/TIOBAHH CePId, L0 IPOAB/IAETbCA 301/IbIIEHHAM
KiHIleBMX 00’eMiB Ta HAiaMeTpiB /TiBOro LUTyHOYKa
(xinmeBocucroniunmit 06’eM — Ha 194,5 %, p<0,001;
KiHlleBomiacTomiuHmit 06’em — Ha 27,7 %, p=0,049),
MiJBUIIEHHAM Macu MiOKapfa (ma 11,9 %, p=0,002) Ta
Pi3KMM 3HIDKeHHAM (ppakuii BkopodeHHA (Ha 51,3 %,
p<0,001) i ppakuii Buknpy (na 41,2 %, p<0,001).

2. KapBemmaon 4acTKOBO 3MEHIIYE MPOABU TOK-
CUYHOTO peMOJENIOBaHHA, 3HIDKYIOUM KiHI[€BOCHCTO-
nigHUit 06’eM Ha 56,9 % (p<0,001), KiHI[eBOmiacTOMIY-
Huit 06’eM Ha 15,2 % (p=0,04) Ta mokpauryroun GyHK-
niro Miokappa (¢pakiis BkopoueHHs 90,7 %, p<0,001).
[Tpore MopdomeTpuuHi Ta (HyHKIIOHA/NIBHI OKa3HN-
KM He JOCATAIOTh PiBHA IHTAKTHUX TBAPVH.

3. KonpguuiioBaHe cepefioBullle Me3eHXiManbHUX
CTOBOYPOBMX KJIITVH 3abe3Ieuye IOBHIIy HopMaJtisa-
11if0 HU3KM MOPQPOMETPUYHNX i CerMeHTapHMX MOKa3-
Hukis (KO, TMITI, CIIMIIIIT), HiXk KapBeguIon, ane
IpyU 3icTaBHOMY 3 KapBefU/IONOM BiTHOBJIEHHi (pak-
il Buknpy i ¢ppakuii BKopoueHHA: HOpMali3ye KiHlle-
BofliacTONMiuHMi pmiamerp (3MeHIIeHHs Ha 7,2 %,
p=0,016), 3HWKYe KiHLIeBOCUCTONiYHMII 00’€M Ha
60,1 % (p<0,001), kxiHIeBomiacTOMYHMUIT 006’€M Ha
22,1 % (p=0,004), TOBHICTIO BiTHOBIIIOE TOBUIVHY MiX-
IITYHOYKOBOI IIePerOPOAKY B MiacTONy (3MeHIIeHHS
Ha 28,6 %, p=0,003) Ta cyTTeBO 30iMBLIYE i CHCTOMIY-
He noroBuieHHA (Ha 109,5 %, p=0,028). Lle nigTBep-
IDKY€ BVICOKMII pereHepaTUMBHUI 1 KapAiolpoTeKTOop-
HMII IOTeHIIia/ KOHAULiIIOBAHOTO CepelOBUILA ME3€H-
XiMa/lIbHMX CTOBOYPOBUX KITiTVH.
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Inopmauis npo dinancyeanns. inarcysanns euoamxamu [epucasrozo 6rooxemy Ykpainu. Cmamms €
ppazmenmom nnanosoi HAyKo80-00ciOHO pobomu Kagedpu 3azanvHoi xipypeii, anecmesionozii ma naniamusHoi
meouyunu Xapxiecvkoeo HayioHanvHozo yHieepcumemy imeni B.H. Kapasina MOH Ykpainu «Kniniko-
namoeeHemuuHi 0c0OMUB0CMI, YOOCKOHANEHHS OiAZHOCMUKY, NPOZHO3YBAHHS YCKNIAOHeHb ma iHOUsidyanizayis
NKY8ANbHUX cmpameziti NPy MpasmMamu4Hux yukooreHHax» (Homep deprcasroi peecmpayii 0125U002755, mep-
MiH eukoHanus: 2025-2028 pp., kepisHuk — 3asidysauxa kagedpu, dokmop ginocodii, douenm Mameeenko M.C.).

Ob6mesnceHHA 00CTiONCeHHA. ABMOpU PYKONUCY c6i00MO 3AC6i04YIOMb, W0 iHMepnpemayis pesynvmamie
o6MmesneHa 6UO0BUMU/MOOETVHUMU YUHHUKAMU, YMOBAMU YMPUMAHHA ma pecypcHumu pamkamu. Hocniou in
vivo/ in vitro Ha Wypax-camuysx y cmanoapmu308anux yMoeax 3 00Hi€H 003010, NepesaxmHo cypozamHumu nokas-
HUKAMU Ma KOPOMKUM Nepiodom crocmepexeHHs He 0armb niocmas 05 OCIAMOYHUX BUCHOBKIE U000 MPUsa-
7101 6e3neunocmi ma KniHiuHoi penesarmuocmi. Posmip epyn no 7 ocobun i uacmkosa panoomizauis (po3nodin
meapun 3a spynamu 6e3 3acyinieHHs onepamopa exokapoiozpadii) 3HUNCy10Mb MOUHICMYb i NIOBUULYIOMb PUSUK
CUCMEMAMUYHUX NOXUOOK; Min1ab0pamopHoi pentikauii He BUKOHAHO, MOX 308HIUUHS BaANIOHICMb | NepeHOCU-
Mmicmbv Ha n00UHy obmexceHi. [l 3meHuenHs ennueie dompumano Hacmanos uyo0o nosioomnenms npo oocri-
Oxncerns Ha meapunax (Animal Research: Reporting of In Vivo Experiments — ARRIVE) i HanesxcHoi nabopamopHoi
npaxmuxu (Good Laboratory Practice - GLP), cmandapmu3o6ano npomoxonu, 0emanbHo ONUCAHO CramUcmuyHi
npouedypu. Pesynomamu € nonepednimu; niomeeporerHs nompebye 6azamoueHmposux nosmopeHv, aHanizy
0o3a — edpekm, 3anyueHHs 000X cmameil i pi3HUX 6IKOBUX 2PyN, BUKOPUCAHHA 0P2aH0i0i6/TI00COKUX MKAHUH Ma
OYIHI0BAHHS KTIIHIYHO 3HAUYULUX KIHUEBUX MOYOK.

Hompumanns emuunux Hopm. A6mopu pyKonucy céidomo 3aceiouyomo, U0 eKcnepumeHmanvHi 00cnioneH-
HA nposedeHo 32i0HO 3 éumozamu HanexcHoi nabopamopuoi npaxmuku «GLP» (Good Laboratory Practice),
Koneenyii Paou €sponu npo 0xopoHy xpebemHux meapuH, uj0 6UKOPUCHIOBYIOMbCA 6 eKcnepumeHmax ma 6
iHwux Haykosux yinsax 6i0 18 bepesns 1986 p., JJupekmusu €sponeticvkoeo napramenmy ma Paou €C 2010/63/
€C 6i0 22 sepecnss 2010 p. npo 3axucm meapuH, SAKi BUKOPUCINOBYIOMbCA 0N HAYKOBUX Uirneli, HAKA3y
Minicmepcmea oxopornu 300pos’st Yipainu 6i0 14 2pyous 2009 p. Ne 944 «I1Ipo sameepoxcenns Ilopsaoxy nposedeH-
HA 0OKTIIHIYHO20 BUBYEHHS NIKAPCOKUX 3dc00i68 ma ekcnepmu3u mamepianié 00KiHIYHO20 BUSUEHHS TIKAPCOKUX
3aco06i6», 3axony Yxpainu 6io 21 nomozo 2006 p. Ne 3447-1V «IIpo 3axucm meaput 6i0 HopcmoKozo no600HeHHI»
ma in.). Jocnionenus cxsanere Komiciero 3 numanv emuku ma 6ioemuxu meduuHozo gaxynomemy Xapxiecvkoeo
HayionanvHozo yHisepcumemy imeni B.H. Kapasina Minicmepcmea ocsimu i Hayku Ykpainu.

Buxopucmanns wimyunozo inmenexmy. Asmopu pyKonucy c6ioomo 3acéiouyomo, uyo y npoueci nposedeHHs
00CTi0NeHHS Ma Ni020MOBKU Ub020 PYKONUCY He BUKOPUCTNOBYBANIU HOOHUX THCIMPYMeHmi6 abo cepeicie eeHepa-
MUBHO20 WIMYHHO20 iHMeneKmy ONA 8UKOHAHHA 0Y0b-AKUX 3a60aHb, nepenivenux y TaxcoHomii OenezysamHs
3aedanv eceHepamusHomy uimyunomy inmenexmy «GAIDeT» (Generative Artificial Intelligence Delegation
Taxonomy, 2025 p.). Yci emanu pobomu — 6i0 KoHyenmyanizayii 00 YiHanbHO20 pedazysanHs — 6UKOHAHI be3 3any-
YeHHS 2eHePAMUBHO20 WMYHHO020 [HMeNeKMY, 8UKIIIOUHO ABMOPAMU.

Ilepeunni Oani ma mamepianu. Asmopu pyKonucy ceioomo 3acei0uyrmov, w0 y pobomi UKOPUCMAHO
pe3ynomamu 671aCHUX eKCNePUMeHMAnvHUX 00CiOKeHb, W0 YU CUCIMeMAmuU306aHi ma nPoaHanisoeani aemo-
pamu. ITepeunni 0ani micmamp y3azanvHeri NOKA3HUKU, 1A060pamopHi pe3ynvmamu, excnepumeHmanvHi npomo-
KOZU ma ompumani KinvkicHi xapakmepucmuxu. Bci mamepianu 36epesxceni 6 apxisi docnioHuypkoi epynu ma
MOXNYmo Oymu HA0AHi 3a 005 PYHMOBAHUM 3ANUMOM 00 A8MOPA-KOPECOHOEHMA, 3 YPAXYBAHHAM eMUHHUX HOPM
ma npasosux ooMmexceHv.

Ilepcnexmueu nodanvuwux 0ocnioncenv. Ilodanvuti 00CiONeHHA OOUINLHO CHPAMYBAMU HA No2nubeHe
BUBUEHHS MONEKYNIAPHUX | NAPAKPUHHUX MeXaHi3mie KaplionpomexkmopHoi 0ii KoHOUitiosanozo cepedosuuya
MEe3eHXIMANIbHUX CTNOB0YPOBUX KIIMUH, 30KpeMa 11020 8NIUBY HA OKCUOAMUBHUTL cImpec, anonmo3 i 3ananviy 6io-
nosidv miokapoa. IlepcnekmueHum € ananis 003a — epekm i MPUBATUX HACTIOKIB 3ACOCYB8AHHS, A MAKOK OUiHKA
epexmugHocmi y meapur 060x cmameii i pizHozo 6iky. Oxpemy ysazy cnid npudinumu NOPiBHAHHIO 3 THUUMU
KapoionpomexmopHUMU CIMPAMeiaMU ma MPAHCIAYIT OMPUMAHUX Pe3ynbmamie y 00KAIHIUHI i KiHiuHi MOOei.

Kongpnixmy inmepecis nemae. Yci asmopu nodanu do pedaxuii 3anosHeny €0ury gopmy poskpumms KoH-
pnikmy inmepecie MixnapooHozo komimemy pedaxmopie meouurux xypranie «ICMJE» (International Committee
of Medical Journal Editors), axa docmynna 3a nocunaunam: http://www.icmje.org/conflicts-of-interest/. Aemopu
pyKonucy ceidomo 3aceiouyromov i0cymHicmov Hakmuunozo ab6o nomeHuyitiHozo KOHPiKmMYy iHmepecié 14000
pe3ynvmamis yiei pobomu 3 papmaye6MuUHUMU KOMNAHIAMU, BUPOOHUKAMU OIOMEOUUHUX NPUCMPOTS, THUUMU
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opeanizayiamu, yui npooyKmu, nocnyeu, PiHaHcosa NiOMPUMKa MoXCymv 6ymu nosé’a3ami 3 npeomemom HAOAHUX
mamepianié abo sKi CNOHCOPYBATU NPoBedeHi OOCTIONEHHS.
Yuacmv aemopie: konuyenyis ma ousaiin oocnionenns — LI, ®.I., T.JL; 36ip mamepiany - L.]]., ®.I', B.C,,
M.M., T.P; cmamucmuunuii ananis ma inmepnpemauis danux — LJ]., B.C., M.M., T.P; 06po6xa danux - L., B.C.,
M.M., T.P; nanucanns nepsunnozo mexcmy — LII.; pedazysauns ma nideomosxa ¢inanvroi eepcii - ®.I., T.JL;
Haykoee kepisHuymeo — D.I., T.JI. Yci asmopu 03HATOMUNUCA 3 OCIAMOUYHUM MEKCIOM CrAmmi ma no200unu
iozo.
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Echocardiographic assessment of the structural and functional state of the heart
and the cardioprotective effects of mesenchymal stem cell conditioned medium in combined
doxorubicin and celecoxib cardiotoxicity
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The aim — to perform an echocardiographic assessment of structural and functional cardiac alterations in combined
doxorubicin- and celecoxib-induced cardiomyopathy and to determine the cardioprotective efficacy of mesenchymal
stem cell-conditioned medium.

Materials and methods. The study was conducted in 28 rats with experimentally induced doxorubicin- and celecox-
ib-associated cardiomyopathy. Echocardiographic evaluation of left ventricular morphometric, volumetric, and functional
parameters was performed. The cardioprotective effects of mesenchymal stem cell-conditioned medium were compared
with those of carvedilol using parametric and nonparametric statistical analyses.

Results and discussion. Combined doxorubicin and celecoxib exposure resulted in marked left ventricular dilatation,
with a 27.7 % increase in end-diastolic volume (p=0.049) and a 194.5 % increase in end-systolic volume (p<0.001) com-
pared with intact animals. Myocardial mass increased by 11.9 % (p=0.002), while fractional shortening and ejection
fraction decreased by 51.3 % and 41.2 %, respectively (p<0.001). Carvedilol reduced end-systolic volume by 56.9 % and
increased fractional shortening by 90.7 % (p<0.001). Mesenchymal stem cell-conditioned medium provided a more pro-
found correction, reducing end-diastolic volume by 22.1 % (p=0.004) and end-systolic volume by 60.1 % (p<0.001), nor-
malizing end-diastolic diameter, and increasing interventricular septal systolic thickening by 109.5 % (p=0.028).

Conclusions. The combined cardiotoxic effects of doxorubicin and celecoxib induce severe dilatational and systolic
cardiac remodeling. Mesenchymal stem cell-conditioned medium exerts a robust cardioprotective effect, surpassing
carvedilol in the depth of echocardiographic normalization and restoration of myocardial contractile function.

Key words: doxorubicin, celecoxib, mesenchymal stem cells, ejection fraction, stroke volume, cardiac output, ultra-
sound
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The article presents a review of literary and scientific sources from the MEDLINE database on PubMed, Web of
Science, Scopus, and Google Scholar platforms, focusing on hypertrophic cardiomyopathy and its tfreatment aspects. In
accordance with the recommendations of leading experts, a modern definition of hypertrophic cardiomyopathy is shown
with a description of the classification of structural and functional cardiac abnormalities, associated symptoms, and
generalized risk factors for sudden cardioc death in patients. A ranking of patients related to the left ventricular outflow
tract obstruction and clinical manifestations is submitted. Based on international guidelines, the main principles for treating
patients are given, depending on hemodynamic and clinical characteristics, including pharmacotherapy and invasive
methods. Pathophysiological reasoning and clinical justification for prescribing drugs to correct complications are
provided. The use of septal myectomy and alcohol septal ablation to correct morphological cardiac abnormalities and
improve the clinical status of patients is outlined in a historical context. The results of one’s own experience in surgical

treatment of patients with hypertrophic cardiomyopathy are presented.
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Cardiomyopathies (CMP) are a group of dis-
eases characterized by structural and func-
tional cardiac abnormalities that manifest clinically
with predominant heart failure syndromes and
life-threatening arrhythmias. The 2023 European
Society of Cardiology Guidelines on the management
of CMP (hereafter, 2023 Guidelines) classify CMP
into the following categories: hypertrophic cardiomy-
opathy (HCM), dilated CMP, restrictive CMP,
arrhythmogenic right ventricular CMP; non-dilated
left ventricular CMP [1].

Among the various nosological forms, HCM draws
particular attention. Before receiving its current desig-
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nation, HCM underwent a lengthy classification pro-
cess with numerous nomenclatures, particularly during
its early studies. The most significant terms included:
aortic subvalvular stenosis (R. Brock), idiopathic
hypertrophic subaortic stenosis (E. Braunwald et al.),
and hypertrophic obstructive CMP (J. Cohen et al).
[2-4]. Currently, HCM classification is based on the
localization of myocardial hypertrophy, which results
in hemodynamic disturbances. Obstructive HCM is
characterized by asymmetric hypertrophy of the inter-
ventricular septum protruding into the left ventricular
outflow tract (LVOT), causing narrowing of the LVOT
and impaired blood ejection into the aorta. Asymmetric
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hypertrophy of the interventricular septum located
below the LVOT is classified as non-obstructive HCM.
Another possible form is concentric myocardial hyper-
trophy, which involves the free wall of the left ventricle
and the apex of the heart, resulting in apical obstruc-
tion.

Another characteristic anatomical feature of
hypertrophic cardiomyopathy is changes in the ante-
rior leaflet of the mitral valve. In HCM, it is displaced
anteriorly toward the interventricular septum, thick-
ened, and obstructs the LVOT, creating an additional
barrier to blood outflow into the aorta. This condition
is known as systolic anterior motion of the mitral
valve.

The clinical significance of HCM is highlighted by
in-depth studies at multiple levels. Advanced high-res-
olution cardiac imaging has enabled the development
of reliable diagnostic criteria for anatomical and func-
tional cardiac changes in HCM patients, allowing for
the tracking of their dynamics during disease progres-
sion, correlations with symptoms, and responses to
various treatment regimens. Significant progress in
understanding HCM - specifically in determining eti-
ological origins, myocardial pathophysiology, clinical
manifestations, and prognostic markers for life-threat-
ening complications has been achieved through studies
of cardiac molecular architecture, elucidating the role
of proteins in cardiomyocytes responsible for biome-
chanical, signaling, and translational functions. No-
tably, genes encoding contractile proteins in cardiomy-
ocyte components play a critical role. A new stage in
understanding HCM pathogenesis emphasizes the
study of gene mechanisms in regulating sarcomeric
protein stability in cardiomyocytes. Specific gene mu-
tations have been identified as triggers of hypokinetic
myocardium and proarrhythmic activity in patients
with HCM [5].

Despite the availability of substantial scientific
evidence and advanced diagnostic methods providing
multifactorial informative criteria, the etiology of cer-
tain clinical scenarios with potentially fatal outcomes,
such as myocardial dysfunction and sudden cardiac
death (SCD) in HCM patients, remains incompletely
understood. Further refinement is needed for existing
pharmacotherapeutic and invasive treatment strategies,
taking into account patients’ hemodynamic, clinical,
and genetic profiles.

Clinical and instrumental features
of hypertrophic cardiomyopathy

The fundamental principles of diagnosis and treat-
ment HCM were outlined in 2011 in a guideline devel-
oped by American experts [6], with subsequent addi-
tions by specialists from the European Society of
Cardiology in 2014 [7]. Extended recommendations
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for the management of patients with cardiomyopathy
were published by leading cardiologists in 2023 [1].
This document aims to provide a targeted update of the
2014 recommendations and to highlight new aspects of
diagnostic and therapeutic strategies for HCM in both
adults and children.

Prevalence. HCM is a heterogeneous cardiac dis-
order observed across all age groups, from childhood
to old age. Data on HCM prevalence vary across sourc-
es due to several factors. First, the condition is often
asymptomatic for some time and is detected incidental-
ly during screening, such as in family studies. Clinically,
only 10 % of HCM cases are identified, and only 6 % of
these cases are symptomatic. Epidemiological studies
based on echocardiographic criteria report a preva-
lence of HCM in the adult population ranging from
0.16 % to 0.23 %, with a mean of 0.20 % (1 in 500) [8].
Echocardiography provides limited information on
morphological characteristics compared to more
advanced imaging techniques. According to computed
tomography (CT) data, the prevalence of HCM is high-
er than previously reported, approximately 1 in 200
(0.5 %) [9].

Clinical manifestations. HCM may be suspected
during outpatient evaluation in the presence of char-
acteristic complaints, although some patients may
have an asymptomatic period in the early stages.
Symptomatic HCM, due to intramural coronary ves-
sel compression and reduced myocardial perfusion,
may present with precordial and retrosternal chest
pain at rest, resembling angina. A second group of
symptoms is associated with LVOT obstruction,
reduced left ventricle (LV) cavity size, and low systol-
ic output, manifesting as dizziness (often accompa-
nied by chest pain), palpitations (especially after
exertion due to exacerbation of obstruction), reduced
afterload due to peripheral vasodilation, and syncope
with transient loss of consciousness. The most com-
mon causes of syncope are paroxysms of ventricular
tachycardia (e.g., Torsade de pointes) or asystole,
leading to decreased cardiac output, hypotension, and
impaired cerebral perfusion.

Symptoms of LV heart failure in HCM patients
include weakness, dyspnea, exercise-induced tachycar-
dia, orthopnea, paroxysmal nocturnal dyspnea, and
resistance to pharmacotherapy. Heart failure occurs in
90 % of obstructive HCM cases, even with preserved
LV ejection fraction, and is explained by diastolic dys-
function. In some patients, heart failure progresses to
end-stage disease with reduced ejection fraction.

Physical examination. In HCM patients without
obstruction, there are no specific cardiovascular find-
ings. In those with obstruction, most patients have
palpable precordial thrill and a coarse systolic mur-
mur auscultated at the third or fourth left intercostal
space, caused by turbulent flow through the narrowed
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outflow tract. Murmur intensity depends on the
degree of obstruction. Mitral regurgitation produces a
soft pansystolic murmur at the apex, radiating to the
axilla.

Electrocardiographic findings. ECG abnormali-
ties are observed in 95 % of HCM patients, including
repolarization abnormalities (ST-segment depression
and T-wave inversion in lead I and left precordial
leads), as well as intraventricular conduction distur-
bances. Signs of septal hypertrophy include pathologi-
cal Q waves in leads II-III and V4-V6. Deep «giant» T
waves in V3-V5 indicate apical hypertrophy (apical
HCM). Later stages may show P-wave changes, such as
«P-mitrale» or «P-pulmonale».

Holter monitoring is recommended to detect
arrhythmias, which are adverse prognostic indicators
in HCM, due to the presence of an arrhythmogenic
substrate characterized by myocardial disarray, intersti-
tial collagen deposition, and replacement fibrosis fol-
lowing myocyte death from coronary microvascular
dysfunction and ischemia. Atrial fibrillation occurs in
20 % of patients, associated with LVOT obstruction,
increased end-diastolic pressure, and atrial hypertro-
phy, significantly increasing the risk of peripheral
thrombosis and ischemic stroke. Ventricular tachycar-
dia is a fatal complication manifesting as SCD defined
as death from an underlying cardiac condition within
one hour of symptom onset, or unexpected death in an
apparently healthy individual within 12-24 hours [10].

A significant proportion of SCD cases are due to
cardiac disease, including HCM and genetically deter-
mined arrhythmogenic disorders (channelopathies),
such as Brugada syndrome, long QT syndrome
(Jervell - Lange — Nielsen syndrome), and Romano -
Ward syndrome [11]. HCM is a major cause of SCD
and ranks among the leading factors of mortality. SCD
may be the first clinical manifestation of the disease
within a family. There is an established association
between anatomical cardiac changes and SCD inci-
dence; patients with LV wall thickness > 30 mm are at
particularly high risk [12].

SCD is of particular concern in individuals under
35 years [13]. In children, the risk of SCD increases
after age 6, peaking annually between ages 9 and 15
[14]. Literature data indicate that HCM is a primary
trigger of SCD in young people due to strenuous
physical activity or sports participation. An analysis
of 1866 cases of sudden death in athletes in the USA
(1980-2006) showed a mean age of 19+6 years for
those with cardiac causes [15]. SCD most frequently
occurred during or immediately after exercise.
Approximately 70 % of SCD cases occurred in athletes
participating in competitive team sports, such as bas-
ketball and football. The most common structural
cardiac pathology identified at autopsy as the cause of
death was HCM.
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Risk factors for SCD in HCM include family histo-
ry of SCD, ventricular tachycardia, recurrent syncope,
resuscitation after cardiac arrest, LVOT gradient > 30
mm Hg, LV apical aneurysm, limited myocardial per-
fusion reserve, hypotension during exercise, LV systolic
dysfunction, end-stage heart failure, and late gadolini-
um enhancement on cardiac magnetic resonance imag-
ing (CRM) [1, 16].

The annual mortality rate from HCM in adults is
0.5-1.0 %. Leading causes of death in young individu-
als are SCD, whereas in older adults, heart failure and
stroke secondary to atrial fibrillation predominate [16].
In obstructive HCM, progression of heart failure and
mortality risk are fourfold higher than in non-obstruc-
tive HCM [17].

Central to the diagnosis, treatment and monitor-
ing of HCM from initial step to follow-up of patients
are main instrumental imaging tools such as
Echocardiography and cardiovascular magnetic reso-
nance (CMR) with non-invasive nature and widespread
availability.

Echocardiography provides relevant informa-
tion on left ventricular wall thickness, LV anatomy
and function, left atrial enlargement, associated
abnormalities of the mitral valve and left ventricular
outflow tract, of obstruction, the presence of latent
and dynamic obstruction, pulmonary hypertension,
presence and degree of systolic anterior motion and
mitral regurgitation, elevated LV filling pressures,
diastolic function [1, 6].

CMR can provide important detailed information
on cardiac morphology, ventricular function and myo-
cardial tissue characteristics. CMR is superior in the
detection of LV apical and anterolateral hypertrophy,
aneurysms, and thrombi [1, 6]. By using the intrinsic
magnetic properties of different tissues and the distri-
bution of gadolinium-based contrast agents, CMR can
be used to detect expansion of the myocardial interstit-
ium caused by fibrosis. The distribution and severity of
interstitial expansion etiological correlates with specif-
ic diagnoses and suggest Anderson - Fabry disease,
cardiac amyloidosis which characterized by a highly
specific pattern of myocardial and blood-pool gadolin-
ium kinetics.

Based on the results of instrumental imaging
examination of patients have been determined specif-
ic cardiac morphological and functional features of
HCM.

The 2023 guidelines define HCM taking into
account previous publications [6], according to which
HCM is characterized by cardiac hypertrophy, particu-
larly of the LV (wall thickness > 15 mm), in the absence
of conditions causing pressure or volume overload
(e.g., hypertension, ischemic heart disease, valvular
lesions) that could explain the thickening. In the
majority of clinically confirmed HCM cases, LV wall
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thickness is 15 mm or more (mean 21 mm), although
massive hypertrophy (30-50 mm) can also occur. Mild
LV wall thickening (13-14 mm) may be observed in
individuals engaged in significant physical activity
(«athlete’s heart»). A broader definition of HCM
includes an increase in LV mass; symmetric LV wall
thickening > 15 mm (or more than two standard devi-
ations above normal, adjusted for age, sex, and body
size); and asymmetric hypertrophy (septal/posterior
wall thickness ratio > 1.3, or > 1.5 in hypertensive
patients).

Other pathological conditions in which cardiac
hypertrophy is part of a multisystem phenotype have
also been described. These phenocopies include syn-
dromic disorders (Anderson — Fabry disease, primary
amyloidosis, etc.), metabolic and multisystemic dis-
eases.

The dominant anatomical feature of HCM - myo-
cardial hypertrophy, most commonly of the interven-
tricular septum — combined with an elongated anterior
mitral leaflet, produces a narrowing that impedes LV
outflow. This leads to left ventricular outflow tract
(LVOT) obstruction, increasing the pressure gradient
between the ventricular cavity and the site of obstruc-
tion (gradient > 30 mm Hg). The degree of obstruction
is individual, may vary in each patient, and can lead to
secondary hypertrophy (with the septum always thick-
er than the posterior wall).

Another manifestation of hypertrophic HCM is
diastolic dysfunction, which arises from pathophysio-
logical processes associated with morphological
changes, including ischemia, hypoxia, impaired ener-
gy metabolism, alterations in intracellular calcium,
impaired active relaxation, and increased myocardial
stiffness. A significant number of patients with LVOT
obstruction develop secondary mitral regurgitation.
Diastolic dysfunction leads to increased LV end-dias-
tolic pressure, elevated pulmonary capillary wedge
pressure, and pulmonary congestion. In this context,
the LV cavity is often small, while the left atrium is
frequently hypertrophied and dilated. Cardiac systolic
function parameters (end-systolic volume, ejection
fraction) are usually normal or even «supernormal»
in early disease stages; systolic function is enhanced
due to LV hyperdynamic activity, with ejection frac-
tion reaching 80-90 %. However, in the presence of
significant myocardial hypertrophy, systolic dysfunc-
tion may develop over time, as evidenced by clinical
signs and reduced LV ejection fraction on echocardio-
graphy.

Thus, HCM represents a significant clinical prob-
lem that requires a comprehensive diagnostic process
utilizing modern, innovative techniques and genetic
analysis to differentiate clinical variants, identify phen-
ocopies, and select optimal therapeutic strategies,
including surgical interventions.
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Therapeutic management of patients
with hypertrophic cardiomyopathy

The treatment strategy for patients with HCM is
aimed at correcting pathophysiological processes -
such as elevated LVOT gradient, impaired myocardial
relaxation and stiffness, diastolic dysfunction, and
increased pulmonary artery pressure — caused by ana-
tomical abnormalities of the heart (LV hypertrophy,
interventricular septal hypertrophy, LVOT obstruction,
secondary mitral regurgitation), which manifest clini-
cally as arrhythmias, angina, heart failure, and SCD.
Considering multiple pathological markers, various
therapeutic strategies targeting specific disease mecha-
nisms have been proposed, summarized in the 2023
guidelines [1]. The main medical interventions for
HCM include pharmacotherapy, invasive procedures,
implantation of mechanical circulatory support devic-
es, and heart transplantation.

Pharmacotherapy. First-line medications for
HCM treatment are negative inotropic agents without
vasodilatory effects — primarily beta-blockers (metopr-
olol, bisoprolol) [18]. Non-dihydropyridine calcium
channel blockers (verapamil, diltiazem) also exert neg-
ative inotropic effects, alleviate LVOT obstruction,
improve LV diastolic filling, and reduce symptoms
[19]. Conservative therapy additionally includes medi-
cations indicated in specific clinical scenarios requiring
restoration of sinus rhythm and heart rate control.
According to the 2023 Guidelines these drugs, in addi-
tion to their antiarrhythmic properties, also positively
influence hemodynamic abnormalities and ventricular
remodeling processes specific to HCM. For pharmaco-
logical cardioversion, disopyramide — a negative ino-
tropic agent is recommended. It reduces mitral regurgi-
tation, decreases elevated LVOT gradient, limits LV
contractility, and prevents QT interval prolongation
without significant adverse effects [20]. Disopyramide
can be safely administered in outpatients as monother-
apy or in combination with beta-blockers or calcium
channel blockers [21].

Advances in understanding the pathogenic cas-
cade of HCM from molecular studies have stimulated
the development of a novel targeted therapy capable of
potentially modifying the disease by addressing a key
component — myocardial hypertrophy. In 2022, the U.S.
Food and Drug Administration approved mavacamten
(MYK-461), the first-in-class cardiac myosin inhibitor,
for the treatment of symptomatic obstructive HCM in
adults, aimed at improving cardiac function and allevi-
ating symptoms [22]. Mavacamten reduces myocardial
contractility by inhibiting adenosine triphosphatase
activity of cardiac myosin heavy chains [23]. Animal
studies have demonstrated that chronic administration
of MYK-461 inhibits the development of ventricular
hypertrophy by downregulating profibrotic and hyper-
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trophic pathogenic myosin gene variants. In the first
randomized, placebo-controlled trial in HCM patients,
mavacamten reduced LVOT gradient (< 30 mm Hg)
and improved heart failure functional class (from II-III
to I) [24]. ]. Chase Cole et al. analyzed publications on
mavacamten in HCM patients from active clinical trials
between January 2015 and March 2023 [25]. The
authors concluded that mavacamten is effective for
persistent obstructive HCM and may reduce the need
for invasive interventions. Its use is associated with
improved exercise capacity and decreased frequency of
septal reduction procedures [26]. Ongoing studies con-
tinue to evaluate mavacamten and a newer cardiac
myosin inhibitor, aficamten (CK-27), which has a
shorter half-life [27].

Invasive methods. Despite advances in conserva-
tive therapy and targeted approaches to specific patho-
genic genes, a subgroup of HCM patients remains with
persistent severe symptoms, progressive disease, and
elevated SCD risk, unresponsive to pharmacotherapy,
necessitating alternative therapeutic strategies.
Indications for non-pharmacological therapy include
significant LVOT obstruction, severe dyspnea, chest
pain, presyncope or syncope, and refractoriness to
maximal medical treatment.

Implantable cardioverter-defibrillator (ICD).
Along with other adverse morphological and clinical
characteristics, arrhythmias serve as a prognostic
marker for SCD in HCM and are part of the risk factors
guiding ICD implantation. According to the 2023
guidelines, ICD implantation may be considered in
HCM patients with a sinus rhythm, a resting or pro-
voked LVOT gradient of > 50 mm Hg, and resistance to
pharmacotherapy [1]. Updated 2024 recommendations
emphasize that patients with maximal LV wall thick-
ness > 30 mm have elevated SCD risk and may benefit
from ICD implantation [28].

Septal reduction therapy. Septal reduction in
HCM includes surgical septal myectomy and alcohol
septal ablation. Surgical septal myectomy, first per-
formed by A.G. Morrow in 1961, involves resection of
hypertrophied basal interventricular septal tissue,
enlarging the LVOT, relieving obstruction, and
improving clinical outcomes [29]. Subsequent refine-
ments have improved anesthesia, myocardial protec-
tion, and surgical techniques, with indications includ-
ing persistent symptoms refractory to pharmacother-
apy, resting LVOT gradient > 50 mm Hg, and NYHA
class III-IV heart failure [30]. In a 2022 analytical
review, B.J. Maron et al. highlighted that, based on 60
years of experience, septal reduction reliably alleviates
heart failure by eliminating mechanical LVOT
obstruction and, if needed, correcting mitral regurgi-
tation, resulting in normalized LV pressure, restored
systolic function, symptom reduction in > 90 % of
patients, and return to normal daily activities [31].
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Alcohol septal ablation, first performed by
U. Sigwart 33 years after the first myectomy and report-
ed in 1995, involves selective destruction of hypertro-
phied septal tissue via 96 % ethanol delivered through
a balloon catheter, inducing a localized iatrogenic myo-
cardial infarction, temporary endovascular occlusion
of the septal coronary branch, and consequent reduc-
tion of intraventricular pressure [32].

Mechanical circulatory support. Mechanical
heart devices («artificial heart») are used in patients
with end-stage heart failure to maintain circulation
until a suitable donor heart becomes available for
transplantation.

Heart transplantation. For patients with HCM,
heart transplantation is considered a life-saving option
in terminal heart failure when recurrent potentially
lethal arrhythmias occur, and pharmacotherapy, ICD
implantation, and surgical interventions fail.

In summary, therapeutic practice in HCM has
accumulated significant experience. treatment plan-
ning should focus on morphological, hemodynamic,
and clinical targets, which determine the optimal med-
ical and interventional strategy (Table).

Differential treatment of patients
with hypertrophic cardiomyopathy

Pharmacotherapy. The choice of treatment regi-
men for patients with HCM depends on specific ana-
tomical myocardial changes, which sequentially deter-
mine the pathophysiological processes leading to
symptom manifestation. In clinical practice, it is advis-
able to stratify patients with HCM related to the pres-
ence or absence of LVOT pressure gradient. In accord-
ing with ICD-10 HCM is classified as Obstructive
HCM (ICD-10 code 142.1) and Non-Obstructive HCM
(ICD-10 code 142.2).

Clinical management should also consider the
presence or absence of symptoms. Following patient
evaluation, individuals with HCM can be classified into
the following categories:o asymptomatic non-obstruc-
tive HCM, symptomatic non-obstructive HCM, asymp-
tomatic obstructive HCM, and symptomatic obstruc-
tive HCM. The goals and strategies of treatment are
dynamic and require continuous adjustment during
follow-up.

The principles of HCM management are outlined
in the 2011 and 2014 guidelines, with additional rec-
ommendations included in the 2023 update [1, 6, 7].

Asymptomatic non-obstructive HCM. A propor-
tion of patients with HCM show no signs of LVOT
obstruction or symptoms and may have a relatively
normal life expectancy. For this group, there is no prov-
en benefit of beta-blockers or calcium channel block-
ers; thus, pharmacologic or invasive therapy is not
recommended. Continuous monitoring is essential to
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Table
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Morphological, hemodynamic, and clinical targets of therapy in patients with hypertrophic cardiomyopathy

Treatment targets

Treatment goals

Treatment strategy

High LVOT gradient
(30-50 mm Hg)

Reduction of left ventricular end-
diastolic pressure

Improvement of left ventricular
filling

Reduction or elimination of
symptoms

Pharmacotherapy with negative inotropic effect drugs:
* Non-vasodilating beta-blockers (metoprolol, bisoprolol)
* Non-dihydropyridine calcium channel blockers (verapamil,
diltiazem)

High LVOT gradient
(> 50 mm Hg)

Heart failure NYHA
functional class lll or IV

Refractory to maximal
pharmacotherapy

Reduction of LVOT pressure
gradient

Improvement of left ventricular
filling

Reduction or elimination of
symptoms

Invasive therapy:
* Septal myectomy
* Alcohol septal ablation

Left ventricular
hypertrophy with
hypercontractility

Reduction of excessive left
ventricular contractility

Mavacamten stimulates regression of left ventricular hypertrophy,
reduces LVOT obstruction, improves heart failure functional class,
and enhances quality of life

Left ventricular
hypertrophy with
reduced contractility

Regression of left ventricular
hypertrophy

Pharmacotherapy:
+ ACE inhibitors
* Angiotensin |l receptor antagonists

Angina

Reduction of symptom
manifestations

Pharmacotherapy:
* Beta-blockers
+ Non-dihydropyridine calcium channel blockers
* Inthe absence of LVOT obstruction, cautious use of oral
nitrates may be considered
* Ranolazine reduces symptom manifestations in patients
without LYOT obstruction

Arrhythmias (ventricular
tachycardia)

Heart rate control

Pharmacotherapy:
* Beta-blockers
* Non-dihydropyridine calcium channel blockers
* In case of intolerance, sodium channel blocker disopyramide
is prescribed

Arrhythmias (atrial
fibrillation)

Control of rhythm and heart rate

Prevention of thromboembolic
complications

Pharmacotherapy:
* Beta-blockers and non-dihydropyridine calcium channel
blockers
 Consider amiodarone, disopyramide, sotalol if beta-
blockers are insufficient to prevent atrial fibrillation
* Anticoagulant therapy

Presence of SCD risk
factors

Reduction of mortality

Pharmacotherapy:
 Beta-blockers and non-dihydropyridine calcium channel
blockers
« |ICD for patients tolerant to these drugs

Heart failure with
preserved LV ejection
fraction (diastolic
dysfunction)

Reduction of left ventricular end-
diastolic pressure

Improvement of left ventricular
filling

Reduction or elimination of
symptoms

Pharmacotherapy:
* Beta-blockers
 Non-dihydropyridine calcium channel blockers
* Disopyramide
* Cibenzoline
* Diuretics if needed

Heart failure with
reduced LV ejection
fraction (systolic
dysfunction)

Reduction of symptoms

Pharmacotherapy:
+ ACE inhibitors
 Angiotensin Il receptor blockers
* Mineralocorticoid receptor antagonists
 Sodium-glucose co-transporter 2 inhibitors
* Neprilysin inhibitors
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Table. Continued
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Heart failure refractory  Preservation of life
to pharmacotherapy

NYHA functional class

lIlhor IV

Recurrent life-

threatening arrhythmias

Mechanical support devices implantation
Heart transplantation

The table contains data that have been adapted by the authors in accordance with the recommendations published in international guidelines related
to patients management with HCM [1, 6, 7, 12, 28], with ventricular arrhythmias and SCD [10], acute and chronic heart failure [40], results of a
randomised, double-blind, placebo-controlled, EXPLORER-HCM study [41]. LVOT - left ventricular outflow tract; ACE — angiotensin-converting enzyme;
SCD - sudden cardiac death; ICD — implantable cardioverter-defibrillator; LV — left ventricle.

detecte symptom onset or progression. Clinical course
is known to worsen in the presence of hypertension,
obesity, type 2 diabetes mellitus, and other comorbidi-
ties. Therefore, primary management goals include
treatment of comorbid conditions [6]. Patients with
obesity are advised to maintain a healthy lifestyle with
a focus on weight reduction. In hypertensive patients,
beta-blockers and calcium channel blockers are pre-
ferred for blood pressure control.

Symptomatic non-obstructive HCM. The overall
treatment goal is to reduce end-diastolic pressure, alle-
viate symptoms, and improve cardiac functional capac-
ity. All patients with HCM should undergo SCD risk
stratification, regardless of hemodynamic or clinical
characteristics, to allow timely implementation of pre-
ventive measures. Symptomatic treatment aims to
reduce angina and dyspnea. For prolonged angina epi-
sodes, beta-blockers or non-dihydropyridine calcium
channel blockers are prescribed [1, 6]. In the absence of
LVOT obstruction, cautious use of oral nitrates may be
considered [1]. Additionally, ranolazine may be used in
non-obstructive HCM to alleviate symptoms.

Management of symptomatic patients without
LVOT obstruction focuses on arrhythmia treatment.
For atrial fibrillation, pharmacologic cardioversion
with beta-blockers or verapamil/diltiazem is recom-
mended, depending on symptom severity and comor-
bidities. In patients with dyspnea and a preserved LV
ejection fraction, oral diuretics are an appropriate
treatment.

Asymptomatic obstructive HCM. This form rep-
resents a small proportion of patients in the early stages
of disease. Pharmacotherapy is generally unnecessary;
however, in selected clinical situations, beta-blockers
and non-dihydropyridine calcium channel blockers
may be administered to reduce LV pressure and pre-
vent complications [7, 19].

N.B. In hypertensive patients with diagnosed
HCM, vasodilators and high-dose diuretics should be
avoided, as they may exacerbate LVOT obstruction
[33].

Symptomatic obstructive HCM. This form is asso-
ciated with significant hemodynamic disturbances and

disease progression, manifesting as SCD risk, diastolic
and systolic dysfunction, ultimately leading to refracto-
ry chronic heart failure. Treatment aims are compre-
hensive, targeting pathophysiological mechanisms
(increased end-diastolic pressure, reduced LV filling,
hypercontractility, arrhythmogenic substrate, diastolic
dysfunction, impaired functional capacity) caused by
anatomical abnormalities (LV and interventricular sep-
tal hypertrophy, LVOT obstruction, mitral valve anom-
alies with regurgitation) [34]. Clinicians aim to relieve
or eliminate symptoms, including angina, dyspnea,
arrhythmias, syncope, and heart failure, to improve
quality of life, slow disease progression, and delay mor-
tality. Therapy includes both pharmacologic and inva-
sive interventions.

For symptomatic obstructive and non-obstruc-
tive HCM, low-dose non-vasodilating beta-blockers
(e.g., metoprolol, bisoprolol) are the first-line treat-
ment for angina and dyspnea, titrated slowly to
achieve symptomatic relief and maximal tolerated
doses (heart rate 55-60 bpm at rest) [1, 18, 35]. Beta-
blockers are preferred due to their negative inotropic
effect and ability to reduce adrenergic tachycardia,
prolonging diastolic filling and enhancing ventricular
relaxation.

N.B. Beta-blockers are contraindicated in patients
with sinus bradycardia or conduction disturbances.
Caution is required with vasodilating beta-blockers,
for patients intolerant to or contraindicated for
beta-blockers, non-dihydropyridine calcium channel
blockers are recommended, including verapamil
(titrated from 40 mg three times daily up to 480 mg/
day) and diltiazem (titrated from 60 mg three times
daily up to 360 mg/day), which improve diastolic
parameters and prevent myocardial ischemia.

N.B. Potential adverse effects of verapamil
include hemodynamic compromise, increased LVOT
obstruction, and pulmonary hypertension leading to
pulmonary edema. Verapamil and diltiazem are con-
traindicated in patients with severe LVOT obstruction
(= 80 mm Hg), sick sinus syndrome, heart failure,
cardiogenic shock, or second- to third-degree AV
block, even with a pacemaker. Dihydropyridines (e.g.,
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nifedipine) are not recommended in obstructive
HCM.

In refractory obstructive HCM, disopyramide is
recommended, exerting negative inotropic effects via
sodium channel modulation and intracellular calcium
reduction, thereby lowering pressure gradients,
improving functional capacity, and carrying a low
arrhythmogenic risk [20, 21].

N.B. When combining disopyramide with
beta-blockers or calcium channel blockers, low doses
should be used to minimize adverse effects.
Disopyramide is contraindicated in glaucoma and
should not be combined with QT-prolonging drugs
(sotalol, amiodarone) [36]. Long-term therapy with
cibenzoline (a class Ia antiarrhythmic) also reduces the
LVOT gradient, improves diastolic function, and mod-
ulates remodeling [37].

Arrhythmias are a hallmark of HCM. Atrial fibril-
lation is common, causing palpitations, skipped beats,
and worsening heart failure symptoms. Management
follows standard AF protocols but requires considera-
tion of HCM-specific arrhythmia aggressiveness and
drug tolerance. Preferred agents include beta-blockers
or non-dihydropyridine calcium channel blockers.
Amiodarone, disopyramide, or sotalol may be used if
first-line agents are insufficient. Anticoagulation for
stroke prevention is recommended regardless of
CHA,DS,-VASc score, even after a single documented
atrial fibrillation episode.

For ventricular tachycardia, beta-blockers are the
first-line treatment; if refractory or recurrent, an ICD is
indicated. Updated 2024 guidelines recommend ICD
for such patients: family history of SCD, unexplained
syncope, massive LV hypertrophy (= 30 mm), signifi-
cant myocardial fibrosis (> 15 % LV mass), apical aneu-
rysm, and end-stage heart failure (LV ejection fraction
< 50 %) [38]. Catheter ablation may be considered in
symptomatic atrial fibrillation patients unresponsive to
therapy or in recurrent monomorphic ventricular tach-
ycardia with a defined focus.

Heart failure management in symptomatic
obstructive HCM requires attention to hemodynam-
ic status. In patients with preserved LV ejection frac-
tion, there is insufficient evidence for ACE inhibi-
tors or angiotensin receptor blockers [39]. Beta-
blockers and non-dihydropyridine calcium channel
blockers remain the first-line treatment. Patients
with systolic dysfunction should receive guide-
line-directed therapy including ACE inhibitors,
ARBs, mineralocorticoid receptor antagonists, sodi-
um-glucose co-transporter 2 (SGLT2) inhibitors,
and neprilysin inhibitors [1, 40].

N.B. Positive inotropes (digoxin, pressors) should
be avoided due to adverse hemodynamic effects and
worsening LVOT obstruction. Loop and thiazide diu-
retics should be used cautiously in low doses.
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Recently, mavacamten, a first-in-class myosin
inhibitor, has been introduced for symptomatic
obstructive HCM (gradient > 50 mm Hg), reducing
contractility and LVOT obstruction, improving func-
tional class, and optimizing myocardial energy utiliza-
tion [23, 24, 25, 26, 41]. Mavacamten can be combined
with beta-blockers (or verapamil/diltiazem if
beta-blockers are contraindicated) and titrated to a
maximum dose of 15 mg/day.

N.B. Mavacamten is contraindicated in patients
with LV ejection fraction < 55 % and requires echocar-
diographic monitoring; therapy should be discontin-
ued if LV ejection fraction falls below 50 % or clinical
status worsens. Combination with disopyramide is not
recommended.

Despite advances in pharmacotherapy, drugs alone
cannot fundamentally reverse myocardial anatomical
changes, slow remodeling, or prevent pathophysiologi-
cal consequences of symptomatic obstructive HCM.
Invasive approaches have therefore been proposed.
ICD is indicated in patients with life-threatening
arrhythmias, particularly non-sustained VT (> 3 epi-
sodes with HR > 130 bpm) or persistent/resistant atrial
fibrillation [1, 28].

Surgical management. Septal myectomy has
been validated in leading centers. A study of 250
symptomatic obstructive HCM patients who under-
went surgery between 2016 and 2019 assessed surgical
efficacy [42]. The inclusion criteria were an LVOT
gradient of > 50 mm Hg at rest or after provocation
(Valsalva maneuver) and NYHA class III-IV heart
failure symptoms resistant to medical therapy (93
patients, 37.2 %). Procedures included extended sep-
tal myectomy, resection of abnormal chordal struc-
tures, papillary muscle mobilization, and anterior
mitral leaflet plication. Pre- and post-operative assess-
ment included LVOT gradient, mitral regurgitation,
and functional class. Surgery resulted in significant
LVOT gradient reduction (pre-op 92.8+30.7 mm Hg
vs. post-op 19.3+8.7 mm Hg, p<0.001) and improve-
ment in heart failure class (61.6 % of patients shifted
from NYHA III-IV to I-II, p<0.001).

Postoperative complications included AV block
and life-threatening ventricular arrhythmias: 4 patients
(1.6 %) required ICD and 10 patients (4 %) required
pacemakers due to complete AV block [42]. In 41
patients undergoing alcohol septal ablation, complete
AV block occurred in 16.7 %, requiring pacemaker
implantation in 4.8 % [43].

Comparative analyses of septal reduction tech-
niques evaluated safety and efficacy in different time-
frames. Y. Yokoyama et al. analyzed 27 observational
studies comprising 15,968 patients [44]. The primary
endpoint was 1-year all-cause mortality; secondary
endpoints included reduction in LVOT gradient and
re-intervention rates. Long-term mortality (> 5 years)
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was higher in the alcohol ablation subgroup com-
pared to myectomy. Alcohol ablation was associated
with lower gradient reduction and higher re-interven-
tion rates. Between October 2017 and March 2019, 16
patients underwent extended surgical myectomy after
unsuccessful alcohol ablation, resulting in peak sys-
tolic gradient reduction from 86 mm Hg (IQR
75-104.7) to 20 mm Hg (IQR 16-22, p<0.001) [45].
No iatrogenic ventricular septal defects or significant
postoperative mitral regurgitation were observed. No
in-hospital or overall mortality occurred. Extended
myectomy post-failed alcohol ablation is therefore
safe and effective, but the final decision rests with the
cardiac surgeon.

Conclusions

The diagnosis of hypertrophic cardiomyopathy
can be suspected through a comprehensive clinical
examination and determining in patients the symp-
toms associated with left ventricular outflow tract
obstruction - recurrent syncope with transient loss of
consciousness, resuscitation after cardiac arrest, par-
oxysms of ventricular tachycardia, left ventricle heart
failure, family history of sudden cardiac death. The
final diagnostic emphasis is proven by specific abnor-

There no conflict of interest.
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mality of cardiac precise anatomical, functional, and
tissue characteristics with prognostic implications
resulted from using imaging techniques particularly
cardiac magnetic resonance and echocardiography. To
reveal the etiological origin and refine the differential
diagnosis of hypertrophic cardiomyopathy, particu-
larly in the context of multisystem disorders, the
implementation of genetic analysis to identify patho-
genic gene variants is essential, serving as a critical
component of diagnostic, prognostic, and therapeutic
processes.

The heterogeneity of hypertrophic cardiomyopa-
thy manifestations, along with the dynamic evolution
of hemodynamic parameters and clinical complica-
tions, necessitates a balanced, multidisciplinary
approach involving primary care physicians, specialists
in cardiac imaging and functional diagnostics, cardiol-
ogists, geneticists, and cardiac surgeons. A key preven-
tive measure against disease destabilization is the
development of innovative gene therapy approaches
aimed at targeted correction of pathogenic gene vari-
ants.

Thus, effective management of hypertrophic car-
diomyopathy requires a multidisciplinary approach,
with personification the optimal treatment strategy for
each patient.

Author contributions: conceptualization & writing original draft - K.R., O.K.; bibliometrical analysis of scientific
literature — P.D., A.B.; statistical analysis - M.R.; research design — O.Ch.
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MynbTvancumnaiHapHui MeHeJDKMEHT XBOPMX i3 rineprpo¢iuHolo kapaiomionarieio

K.B. Pyaenko !, M.A. Oanuenko !, M.I. Pxanuit !, O.O. Ymxesceka !, A.O. Beit !, O.M. Kosansosa 2

1Y «HauioHansHuit iHCTUTYT cepueso-cyamHHoi xipyprii imeri M.M. Amocosa HAMH Ykpainmy, Kuis
2 XapKiBCbKMIM HALIOHAMBHMM MEAUUHMI YHIBEPCUTET

Cratma MicTuTh ornan nitepatypHux Haykosux mxepen aaHux MEDLINE wa nnatdopmi PubMed, Web of Science,
Scopus CTOCOBHO rinepTpodiuHOT KAPAIOMIONATIi 3 AKLEHTOM Ha nikyBanbHI acnekTy. BignosigHo o pekomeHaauiin npo-
BiflHWX eKCMepTiB MOAAHO Cy4aCHE BM3HAYEHHS rinepTpodiyHOT kKapaiomionaTii 3 oNMCcom KNacudikauiiHUX CTPYKTYPHUX TA
YHKUIOHAMBHMX CEPLEBMX QHOMAIIM, ACOLIMOBAHMX CMMNTOMIB i y3aranbHeHux GakTOpiB pu3nKy PAnTOBOI CepueBoi
cmepTi xBopux. [1peacTaeneHo parXyBAHHs NALIEHTIB 3 OMagy HO OBCTPYKLIKO BUHOCHOMO TPAKTY MiBOMO LUYHOYKA TA
KniHiYHy MaHidecTauio. 3rigHo 3 MiXKHAOPOAHMMM HOCTOHOBAMM HOBEAEHO OCHOBHI 3AXOM NIKYBAHHA XBOPUX 3ANIEXHO Bif
FEMOAMHAMIYHMX TA KITIHIYHUX XAPAKTEPUCTUK i3 3ACTOCYBAHHAM bapmMakoTepanii Ta iHBasuBHUx MeTogis. HanaHo natodi-
3i0NOriYHy APryMEHTALIIO TA KAiHiuHEe OBFPYHTYBAHHA MOKA3AHb A0 MPM3HAYEHHS NPENAPATIB 3 METOK KOPEKLI ycknaa-
HeHb. B icTOPUYHOMY KOHTEKCTI OKPECNEHO 3ACTOCYBAHHA CENTANBHOT MIEKTOMIT 1 QIIKOrONbHOT cenTansHoi abnauii ans
YCYHEHHst MOPdONOTIYHUX QHOMAIM CEPLS TA MOKPALLAHHS KIIHIYHOrO CTATYCy nauieHTis. HaBepeHo pesynbTaTi BNACHOTO
AOCBiAy XipypriYHOro NikyBAHHS XBOPKX i3 rinepTpodiYHO KAPAIOMIONATIE.

Kniouosi cnoea: rineptpodiyHa kapaiomionarisi, KniHiuHi eHoTUNK, milleHi NikyBaHHs, papmakoTepanis, cenTanbHa
MieKTOMIsl, ANKOronbHA cenTanbHa abnauis
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Indpopmaunia ana asropis

MpaBuna, AKNX Heo6XigHO AOTPUMYBATUCH, HAACUIAIOYN CTATTI A0 peAaKLi

«YKpaiHCbKOro KapAionoriuyHoro ypHany»

1. Hapcunatoun cTarTio B « YKpaiHCbKUII Kappio-
JIOTIYHMI KYyPHaJI», aBTOP JA€E CBOIO 3rOfy Ha PO3Mi-
I[eHHs ONyO/TiKOBaHMX cTaTell abo MeTaaHuX y pede-
PAaTMBHUX HAayKOMETPUYHUX 6a3ax, HO AKUX BXOAUTDH
XypHan (3okpema Scopus, Google Akafemis, cucremi
CrossRef, «HaykoBa mepiopgmka Ykpainm» Ta iH.), a
TaKOX Ha caiTi «YKpaiHCbKOro Kappio/norivHoro
XKypHany» (Www.ucardioj.com.ua).

2. Crarra (yKpaiHCbKOIO 260 aHIIIICBKOIO MO-
BOI0) Ma€ CYIPOBOMKYBaTuCs 0DililiHNM HanpaByIeH-
HAM BiJl yCTaHOBMU, B AKill BUKOHaHa po60Ta, i MaTu Ha
IepIIill CTOPiHIi Bisy HayKOBOTO KepiBHMKaA. Y KiHII
CTaTTi MalOTh CTOATY MifNNMCH BCiX aBTOpiB. CTOpiHKM
i3 3asHaueHowo iH(dopMaliero cmig BifckaHyBaTyu i
HaJjic/IaTy eleKTPOHHOIO NOLITO y dopMari .jpg abo
.pdf. IlepeBara B my6mikalii HagaeTbCs CTATTAM
AHITIIICBKOI0 MOBOIO.

3. V BuxXigHMX maHux crarri o60B’EA3KOBO IIO-
TpiOHO BKasyBaru: 1) HasBy cTaTTi; 2) iHimiazm Ta
npisBuiie aBTopa (-iB); 3) ycTaHOBY, 3 AKOI BUIIIIIA
pobora (AKI[0 aBTOpiB Ki/libKa i BOHM IPAIOIOTH Y
Pi3HMX yCTaHOBaX, HEOOXiTHO MO3HAYUTH YCTAHOBU
mudpamu 1, 2, 3... i BifnoBigHO A0 HyMepauii mo-
craButu uudpu OiA mpisBUIL aBTOpiB); 4) MicTo;
5) k040Bi c/1oBa; 6) iHmekc YIK.

4.Y kinni crarti 060B’I3KOBO TOTPIOHO BKa3aTu
npi3Buie, iM’s1, 10 6aTHKOBI, IOIITOBY Ta €IEKTPOHHY
ajpecy, HoMep TeleOHY, HAyKOBUII CTYIiHb, BYECHE
3saHHA, ORCID ID, nocagy aBTopa cTaTTi, IKMit Bif-
noBifae 3a mucrysanuA. 11i fani mybnikyBaTumyThcs B
xypHai. Takox HeoOXigHO mogaTy HoMep TenedoHy,
3a AKUM pefaKllifd MO)Ke OIlepaTMBHO 3B’A3aTHUCH 3
aBTOpaMM CTaTTi.

5. ¥ kiHILji cTaTTi 060B’13K0BO MOTPiOHO HafaTH
IBOMa MoBaMU (YKpalHCHKOIO Ta aHIJIIIICHKOIO) Ipis-
BHUIIE, iM’s, 10 6aTbKOBi BCix aBTOpPiB CTATTi, Ha3BU
YCTaHOB, B AKMX BOHM IIpaljlol0Tb, MiCTa, HayKOBi
cTyneHi, BueHi 3BanHA, nocagu, ORCID, xoHTakTHI
IaHi, eeKTPOHHY IOIITY. 3a MPaBMWIbHICTb HANM-
CaHHA NPi3BUIL BigOBiZanbHiCTh HeCYyTh aBTOPU
crarri. TpancriTepanito HeoOXifHO BUKOHYBATH Bifi-
nosigHo po ITocranosu Kabinery MinicTpiB Ykpainu
Ne 55 Big 27 ciuna 2010 p. «IIpo BHOpAAKyBaHHA
TpaHciTepalii yKkpaiHCbKOTO anaBiTy TaTVHNUIIEIO».

3BepTaeMO yBary, IO Bifi NMpaBU/IbHOCTI MOJaHHSA
[aHNX 3a/IeKaTUMe CTaTUCTUKA IUTYBaHHA Iy0Iika-
il y MDKHaApOZHMX HAYyKOMETPUYHUX CUCTEMAX.

6. Y kinui crarti Tpeba Hagaty inopmariito momgo
KOHQIIKTy iHTepeciB (Hamp., «ABTOp MOBiZOMIIsE
PO OTPMMAaHHA TPaHTY Bif KoMmaHii N Ha IpoBefieH-
HA JOCHIIKeHHA», ab0 «JlocmimpKeHHs 3miJiCHEHO 3a
HiATPUMKI. ..», 260 «KoHIIIKTY iHTepeciB HeMae») Ta
y4acTi KOXKHOTO aBTOpa B HAIlMICAaHHI CTaTTi — OIJLAJ
niteparypu, 36ip Marepiany, HalMCaHHS IPOEKTY
CTaTTi, pefaryBaHHA TEKCTY TOILO.

7. Crarts Mae 6yTn HabpaHa y nporpami Micro-
soft Word rapuirypoto Times New Roman, 14 nyHk-
TiB, 6e3 TabynsATOpiB i mepeHociB. IHTepBanm Mix
pAfKaMyu - IiBTOpa, MOl 3 ycix OOKiB mo 2 cM.
o piarpaM, 3po6neHNX 3a [OIIOMOTOI0 IpOrpam
Microsoft Excel a6o Microsoft Graph, crig nogaBatu
TaOMNIi JaHUX.

8. OpuriHanbHi CTaTTi MalIOTb MaTy TaKi po3finmu:
BCTYII; METa; MaTepia/ii i MeToaM; pe3y/IbTaTu Ta 00ro-
BOpeHHS; BUCHOBKI. OT/IAAM, eKIil, BUITagKM 3 IpaK-
TUKU MOXYTb oopMmoBaTucs iHakmre. Bukmap crar-
Ti Ma€ OyTH YiTKMM, 3pO3yMi/IUM, CTHCIIVM.

9. Yci pucynkn ta pororpadii MaroTb 6yTH 4iTKN-
MU I KOHTPACTHMMMU 1 NOAABATUCA B €I€KTPOHHOMY
BUITIAAL Y dopMmari .tif abo .jpg. Y migmmcax mo mikpo-
¢ororpadiit HeOOXiTHO BKa3yBaTy CTYIiHb 30i/IblIIeH-
Hs 1 MeTox ¢pap6yBanHs. Tabmuii moBMHHI 6yTH KOM-
NAKTHVMMY, MaTy HasBy. 3arojoBKM OKpeMMX rpad
IIOBMHHI BiiIOBifaT iXHbOMY 3MicTy. Ha Bci pucyHKn
11 TabmuIyi B TeKCTi MOTPiOHO pOOUTY MOCUTaHHS.

10. Jo crarti 00OB’s13KOBO IMOTPiOHO HamaTH
pesioMe ABOMa MoBaMM (YKpPalHCHKOIO, aHIVIIICHKOIO),
sIKe Ma€ MICTUTHM Ha3By CTaTTi, Ipi3BuUIA Ta iHilliamm
aBTOpiB, Ha3By YCTaHOBM, K/IIOUOBI C/I0OBa, MeTY,
inpopmarito mpo marepian i MeTomM [OCHTiIKEHH,
OCHOBHi pe3y/nbTaTty i BUCHOBKU. Pesrome o opwuri-
HQJIbHUX JOCI/PKeHb Ma€ OyTU CTPYKTYpOBAaHUM.
O6csr pesrome — 1800-3000 3HaKiB 3 mpobinamm.

11. Crnmcok nitepaTypu (B OpuTiHaJIbHMX CTart-
TAX — He Oinbuie 25 [pKepen, B OIVIAfax JTepary-
pu — He Ginblie 40 mXepes) B MOPAAKY IXHBOTO 3rafy-
BaHHA Yy TeKCTi y KBaJjpaTHUX Jy>KKax. CIIMCOK IKe-
pen moTpi6bHO OodopMIATHM BIAMOBIFHO [O CTUIIO
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Vancouver (BankyBepcbkmit). YBara! [Ixxepena ykpa-
THCHKOI0 MOBOIO NMOTPiOHO MICATH TATUHMIIEIO TAK,
AK IX 3a3HAYAIOTh TA PEECTPYIOTh HA AHITTOMOBHUX
CTOpPiHKaX CaNTiB )XypHaliB. fIKIo mKepeno He Mae
Ha3BU aHITIHIICHKOI0 MOBOIO, 1 MOTPiOHO TpaHCmiTepy-
BaTH, IIO3HAYMBIIM B KiHIIi MOBY CTaTTi, HAIIpUK/IAJ,
Ukrainian. Hanpukinui 0608’a3K0B0 Tpe6a 3a3HaunTI
yHikanbHMit 1udposuit igeHtndikarop DOI, sxuo
CTaTTA Mae Takuil. llepeBipuTu HaABHICTH y CTaTTi
inentTudikaropa DOI  moxna Ha  cairi
http://search.crossref.org.

13. CKOpoYeHHsI OKpeMMX CJIiB, TepMiHIiB (kpim
3ara/JIbHONPUIHATUX CKOPOYEHb HAa3B OJVHUIL BU-
MipIOBaHHA, (bif;l/[qHMX, XiMiYHMX 1 MaTeMaTMYHMUX
BE/INYNH) He IOITyCKA€ThCA.

14. Y cTarTAX NOTPiOHO BUKOPUCTOBYBATHU CHUCTE-
my CI i MbkHapozHi Ha3BM (apMaKO/IOriYHUX IIperna-
pariB. KoMepuiitHi Ha3By IIpenapariB MO>KHA BKa3yBa-
T IMIIE Y pO3Aini «MaTepiany i METORM».

15. Xypuan He my6mikye cTaTeil peKJIaMHOTO
XapaKTepy Ta THUX, fAKi B)Xe HAJpyKOBaHi B IHIIMX
BUJAHHAX.

16. Pemakuis 3annirae 3a co6010 MpaBo CKOPOUy-
BaTM i BUIIPAB/IATY HaJic/laHi cTaTTi, a TAaKOX Iy6-
JIKyBaTH IX y BUITIAZL KOPOTKMX ITOBilOM/IEHD i aHO-
Talriii.

17. CrarTio HOTpiOHO HaJICU/IATH B €JIEKTPOHHOMY
BUTIANL - Ha agpecy BUJJaBHULTBA:
4hvylia@gmail.com

3pasku odopMIeHH TiTepaTypHNUX AKeper
Y CIIICKY BUKOPUCTAHOI TiTepaTypu *

Crarta B XypHami: [IpisBume Ta ininiamm

aBTopa(iB) [ycix aBropis]. HasBa crarri.

CkopodyeHa Ha3Ba >XypHany. Pik i Micsanp ny6mikanii; ToMm(HOMep BUIYCKY): CTOpiHKM (Bif i

70).
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