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POABb AHTUKOATYASSHTOB B AEMEHUU U IPOPUAAKTHKE PEIITHAUBOB
BEHO3HBIX TPOMBOOMBOAUYECKHX OCAOXHEHHUH ¥V ITAILITMEHTOB

CO BAOKAYECTBEHHBIMH HOBOOBPA3OBAHHSMH: META-AHAAHU3
PAHAOMHU3UPOBAHHBIX HCCAEAOBAHHUM C ATUKCABAHOM

Axmyassuocn

Lleaw

Mamepuaa u memodw

Peayasnsamm

Jaxanvenus

Benosnste rpomboambosiieckne ocaoknernt (BT30) 8AROTCH OCHORHOM HEOHKOAOTHHECKO
NPHYHHOM CMEPTHOCTI NAUNCHTOR €O IAOKAYeCTBEHRBIMN HOBOOGpasosarisivi (3HO). Dro onpe-
ACAAET BHICOKYIO JHAYHMOCTS npiMerenus dGOeKTHBHON AHTHTPOMOOTHUECKON TEPANMMH AAS Aeke-
s it sTopranon npoduaakTiki BTI0 8 sanuoi nonyasmms. B Teqenne NOCABAHMX AT <30AOTHIM
CTAHAAPTOM>» 1i ACHEHHH KAHIEP-ACCOUMMPOBAHHENIX BeHOIHMY Tpombosos (KABT) Butas umsxomo-
Ackyaspupie renaprim (HMI). B nocaeaAHion ACKaAY KAICC HPAMBIX MEPOPIABHBIX AHTHKOAIYASHTOB
(IMTOAK) cras mHpOKO HCMOABIOBATECH AAR ALderist i npodnaakTiky peipansos BTIO y seouxoao-
PHUECKHX BOABHBIX, & TRIOKE AAR NepRsriHoit npoduaairiki BTIO nocae oproneamieckux onepanmi
C yueToM NepopasLHOro cnocoa MpRMeHeHI, MPeACKAIYeMOoro i YAOGHOTO $apMaKOKHHETHIECKOTD
NPOPHASL, OTCYTCTRI KOHTPOAS KOAIYASII ITPEACTABASCTCS OGOCHOBAHHKIM BONPOC O BOIMOKHO-
CTIt HX MCTIOABIOBARMA B ACSCHHI 3 sTOpItinOf npodnakTike BTIO y 0HKOAOTHYECKIX NALMEHTOR.
MeTa-aHaAnd 4 PAHAOMHINPOBAHHAIX KAHHIMeCKHX necaesosannd (PKH) noxasaa 66asmyio adex-
vinnocTh HOAK o cpasiesine ¢ HMI, 1o npit 370M ONacHOCTh YHREANUEHHA PHCKA KPOBOTEULHi
npt KABT. B Asyx M3 4-x uccaeroBanmft ¢ npumenennem annxcabawa (Goaee 40% yaeansoro seca
1 META-AHAAK3E) HE BHAO OTMENEHO YBRANYCHUA KPOBOTEeHI,

Lleasio sanHO# paGoTsl ABASAOCH IPOBEACHHE CHCTEMATHYLCKOTD OHCKA CPABHHTEALHBIX KAHHHMECKHX
HCCACAOBAHMI C MPENapaToM AmMIKCaBas I BHIIOAHCHHE META-AHAANIA AAS NOHCKA OTHETA HA BONPOC
O KAHHIMECKOT 3¢ PexTHaHOCTH It He30NACHOCTH ANNKCAGaHA B ACTCHINN 1 BTOPHNHOMN MPOdHAAKTIKE
nosropasx BTI0 y naunenros ¢ KABT,

CHCTeMaTHYECKHIt NOMCK BRINOAHEH B TPeX pedeparnsunx Gasax aasmx Medline (PubMed), Cochra-
ne library (6aza CENTRAL) u eLibrary. Lleanio noncka ssasancs mySamusanms ¢ pesyasraramu PKH
annkcabana B AeueRHi it BTOpIHON npoduraxTike BTIO y nanmenros ¢ 3HO. Beero 6uao obrapy-
HeHo 678 Hassanmi, 13 KOTOPHIX BBAD 0TOOpan0 15 crarTei AAs NOAPOGHOTO HAYYEHHA, W B GHHAALHBI
anaans skawaero 4 PKHL Mera-anaans sunossen no kpurepisiv pexomenaauuit PRISMA, B kave-
crae Mepst addexta ncnoansosascs orocareasnniit pick (OP). Henocpeactnenyo mera-anaans npo-
BOANACA 1o MeToAy Mantel-Haenszel ¢ ncnoassopanmes nporpammsoro obecriedesis R. Ouenxa cra-
THCTHHECKON FeTEPOreHHOCTH NPOBOAMAACH No kpiTepniy Koxpara (I*), smawmof rereporensocts
NPRAEMMAAACE B CAysae [P 250%, uT0 ABARAOCE OCHOBANHEM AAR TIPOBEACHHS META-AHAAMIA 110 MOACAN
caysaminx s@gdexton. [lepsnunnm nokasareses KAHHITIECKOR IPPEKTHBHOCTH B ARHHOM METa-AHAAN-

-3¢ sBastance Holisie BTA0 (npoxcumaasuniit TpomMG03 ray6oKix pes CHMITTOMMMA HAN BSISBACHHNIH

#/HAR TPOMBOIMOOAHA ACTOMHOM APTEPHH CHMITOMHAS, BMABACHHAS HAH CMEPTEABHAN NMAIOC CHM-
NTOMHBIE TPOMOO3H BEPXHHX KOHEHHOCTE!, 4 TAKKe TPOMOO3B! YPEBHBIX BEH I BEH FOAOBHOIO MOAra,
CCAM OHIl BXOAMAN 8 TOVKY 3$PEKTHBHOCTH B TIEPBHMHBLX HOCASAOBaHMX ). [TepBrumiM noxazareaem
Ge3onackocTH - HoasmKe KposoTeseHi B coorsercTani ¢ kpurepuazat ISTH, Tpouse onesusaembie
NOKA3ATEAN BEAIOHAAH B Ce6a GOABIIHE M KAHHIYECKH SHAMHMBIC HEDOARIIIE KPOBOTEHCHNS, & TAKKE

OBIIYIO CMEPTHOCTD,

B xoae cucremariyeckoro nmoucka Guan orofpasst 4 PKH. Peayastarsl MeTa-aHAANIA HCCACAOBAHHA
B AeHeHnn it sTopHyrof upoduaaxriie BTIO y naunenros ¢ 3HO noxazaan, uro anuxcaban addex-
THBHEE AKTHBHOPO XOHTpoAs (88% HMT) » npodmaakruxe petmansos BTIO - OP cocrasia 0,59,
95% aosepureasnnit uurepsas: 0,40-0,86 npn OTCYTCTEMR CTATHCTHYECKH IHAMHMEIX PAsAMYHA
€ KOHTPOAEM B OTHOWICHHN PHUCKA GOABIIMX KPOBOTEEHMI (CTATHCTHYECKH HE3HANHMOE CHIDKEHHE
2 2196), cymmBr GOABLIIX 5 KARHMHECKH SHAMMBIX HEOOABIUMX KPOBOTEHSHHI I 0BImIed CMEPTHOCTH.

Taxum 06pasom, N0 peayAbTaTaM NpoBeseHHoro Mera-anaansa MOAK anuxcaban moxer 6urrs ackap-
CTBEHHHM CPEACTBOM BHOOPA AAR AeverHS H npodraakTurn peunausos BTIO y mauuenros ¢ 3HO.
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Mareev V. Yu., Mareev Yu.V. Role of anticoagulants in therapy and prevention of recurrent venous

thromboembolism in patients with cancer: a meta-analysis of randomized trials with apixaban.
Kardiologiia. 2022;62(3):4-15. [Russian: Mapees B.10., Mapees K0.B. PoAb aHTHKOAryASHTOB B Aede-
HHIf B TPOQUAKTHKE PEUHAHBOB BEHO3HHIX TPOMO0IMOOANYECKHUX OCAOKHEHHA Y NAUHEHTOB CO 3A0-
KATeCTBEHHEIMH HOBOOOPA30BAHMAMH: MET3-2HAAM3 PAHAOMHIHPOBAHHBIX HCCAEAOBAHMIT C anuKcaba-

Kunoueswie crosa
KPOBOTEYEeHHA
Aus qumuposanus
som. Kapanoaorns. 2022;62(3):4-15]
Asmop das nepenucku Mapees Bauecaas Opoesnu. E-mail: prof mareev@ossn.ru

Kannep-acconunposanHbie
senosnsie Tpombossl (KABT)

Berosnsie Tpomboanboanseckne ocaoxuenns (BTI0)
SBAAIOTCA BTOPO# 110 HaCTOTe NPHYHHON CMEPTH Y MalHeH-
TOB €O 3AOKauecTBeHHBIMH HoBooOpazosammsmu (3HO)
MOCAE HEMOCPEACTBEHHO OHKOAOIHYECKOTO Mpounecca
[1]. B 1861-1865 roaax $ppanuysckuit spas Apman Tpyc-
CO MOAPOOHO ONMHCAA NPH3HAK 3A0KAYECTBEHHOCTH, BKAKO-
QAIOHI IMH30AR BOCTIAACHHA COCYAOB H3-32 CTYCTKa Kpo-
BH, KOTOpble PEIHAMBHPYIOT HAM MOSBASIOTCH B PasHBIX
MecTax ¢ TeveHneMm Bpemenu (Murpupyiomuit tpoMGodae-
6HT), KOTOpbIA MOAY4HA HasBanue cunapoma Tpycco [2].
TMoapo6rbiit anaAus, nposeaeHus B 1977 roay, pacmupua
TepMUH CHHAPOM TpPycco, BKAIOYHMB B HEr0 XPOHHYECKYHO
AHCCeMHHHMPOBAHHYI0 BHYTPHCOCYAHCTYIO KOaryAOMaTHIO,
CBA3AHHYIO C MHKPOAHTHONATHE!, BOPOAABYATHIM 3HAOKAP-
AHTOM H apTepHaAbHOH 3MOOAMel! y MalMEeHTOB C PaKoM,
0COO@HHO YacTO BCTPEHAIOIHMHCH C MYUHH-TIOAOKHTEAD-
HBIMM KapyuHOMaMH [3].

OcHoBHbIe COBpeMEHHBIE NPEACTABACHHS O MEXAHH3MaxX
Tpomboobpasosanns npu 3HO cysmvuposans Ha pucysxe 1
[4-7]. Kax suano, npn KABT npucyrcrsyer kaaccuieckas
Tpnaaa Bupxosa B Buae: 1) nopaskerms COCYARCTOM CTEHKH,
MpHYEM BUKHYI0 POAb HTPaeT HapymieHue GYHKIHMH SHAOTe-
AHS, YTO CaMO No cefe MOKeT CocoBCTBOBATh NOBHIMIEHHO-
My TpomBoobpasoBaniio; 2) cTasa KPOBH M 3) HapymeHus
cseprhiBanns kKposu. KoneuHo, Hanboabmee BHMMaHHe Obi-
AO yAeAeHO pa3suTHIO koaryaonarus npu 3HO u mexanus-
MaM TOBBINIEHHOTO TpoMbO0OOpazoBaHus. 3AeCh TaKKe MOXK-
HO BBIAGAMTD TPH FAaBHBIX paxropa: 1) usberrounoe npoay-
UMPOBAHHE MYIHHA OMyXOAEBBIMH KACTKAMH CTHMYAHPYeT
NOBHIIEHHYIO arperanuio Tpombouutos [4]; 2) axrusarus
ofpasosanis TKaHeBOro (akTopa TAKKE YCHAHBAET arpe-
raumio TpOMOOIMTOR ¥ GAOKHpYeT paspyleHne TpoMOuHa,
9TO ycuausaer Bupaborky gpubpuna [S]; 3) cymecrsennas
AKTUBALMS CHHTE32 TeNapHHA3bl, $EPMEHTa, MpPOAyLHpYe-
MOFO ONMYXOAEBHIMH KACTKAMH H Makpo¢aramu, OTBETCTBEH-
HOTO 32 MHAKTHBAIHIO rerapuHa [6]. D10 MPHBOAMT K Ae-
TPaAAlMH IHAOTEHHOTO FeNapHHA H CYNeCTBEHHOMY POCTY
AaKTHBHOCTH TpoMOHHA M BeipaboTkn GHOPHHOBLIX HHTeR,
cxpenasuomux rpomb [7].
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Curyanmio ¢ nossimeHHbiM puckosm Tpombosa npu 3HO
Ha3BAAM «<TIEPEKPECTHBIMH CBA3SAMH MEXAYy PaKOM H TPOM-
6oobpasosannenm>», NOAYCPKHBAS HEPA3PHIBHYIO CBA3b MEX-
Ay 3THMH cOcTOAHHsMH [8].

Yacrora nxapakrepucTuka KABT

Hssecrrno, uro uacrora BTI0, sxawuarommux tpoM-
603 raybokux sen (TI'B) u/man TpomBoambosnio aerou-
noit aprepust (TIAA), y naumentos ¢ 3HO 5 4-7 pas 8-
nle 1O CPABHEHHIO C MalMeHTaMH 0e3 AHArHOCTHPOBAHHBIX
oHKoAoTHyecknx 3aboaesamnit. QarassHbii TpoMG0O3 MoO-
eT MPOBOLMPOBATHCH KAK CAMON OMYXOABIO H €€ BAHAHHEM
Ha OPTaHH3M, TAK ¥ NPOTHBOONYXOAEBOH Tepan#ed, Nposs-
ASIOIEeH BaCKYASPHYI0 TOKCHYHOCTH, KOTOPas BBIPAKAETCHA
B BHAE AOKAABHBIX OHYaroB BOCMAAEHHS IHAOTEAMS H MOBHI-
meHHsM TpoMBoobpasosanuen [9, 10].

Yacrora BT20 y 6oastsix ¢ 3HO 3nauwnmo Brime, sem
y naumuentos 6e3 paka — B 4,1 pasa (p<0,001), a npu npo-
BEACHHH XHMHOTEPANHH 3TOT PHCK BO3pacrtaA Ao 6,5 pas
(p<0,001) [11]. B xpynHOM KOrOPTHOM HCCACAOBAHHH
MEGA yseanuenne pucka BT2O npu 3HO 6bir0 B 6,7 pasa
BBIIIE, YeM TTPH He OHKOAOIHYECKHX AHATHO3AX, IPHYeM HaH-
Goaee onacHbIMH OBIAM NEPBBIE TPH MECSHIIA TIOCAE ITOCTAHOB-
KM AMarHosa paxa (nmossuuenne pucka BT20 8 53,5 pasa).
V nanmeHTOB C PAKOM M OTAQAGHHBIMH METACTa3aMM PHCK
BT30 yseamunsasca 8 19,8 pasa nmo cpasnennio ¢ Goab-
HBIMH C pakoM, HO 6e3 meTactaszos [12]. B nauGoaee kpyn-
HOM ¥ NoApoOHOM aHaanse, BKajounsmeM Hoaee 17000 ma-
muenToB ¢ 3HO, puck BT20 cocrasna 12,6% nporus 1,4%
(p<0,001) y naumentos Ges paxa [13]. Camsiit BricoKHil
puck BTDO 6bia oTMedeH y NAIHEHTOS C PAKOM MOAXKEAY-
AouHO# keaesnl (oTHomenue mancos (OIL) $,39), pakom
xeayaka (OI11 4,00) u paxom aerxux (O 3,15), xors nosst-
HIEHHBIH PHCK ObIA B nopsiAKe yObIBaHHS OTMedeH M NPH pa-
Ke SHYHHKOB, KOAOPEKTAABHOM PaKe H ONYXOASX MOYEBOTO
ny3sips. OTsaromamumi $aKTOpaMit BHICTYMAAH KOMOP-
GHAHOCTS, OXKHpPeHHe H IIPOTHBOPAKOBAs TEPAINSs, BKAIOYA-
101125 IPUTPOINIOITHH, AHTHTEAR, BAHSIONIHE Ha SHAOTEANI,
H IIHTOCTATHKH.

Cyapba manmeHTOB NMOCAe NMEPBHYHON FOCTIHTAAH3ALHH
TaKKe BO MHOrOM 3aBMceAa oT coueranus 3HO u BT30,
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Pucynox 1. Ocnosmbie MEXAHIIMBE TORBIIEHKOrO TpoMGoobpasonar ipu 3HO
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2) TIOBbI-

IMEHHE
CBEPTbHIBAHMA
KPOBI

2) CTA3 KPOBH

Janccarerne KpORITORS
(CaIAPOM CAXRANRRIEIN,
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T® - mranenoi gaxrop, IHO ~ saokanecraemnoe nonoobpasosanne.

KaK GBIAO MMOKA3AHO NMPH AHAAHIE Ga3bl AAHHBIX CTPAXOBbIX
sassok 8 CIIA [14]. Puck nosropusix rocnuraansaumui
y natpenTos ToAbko ¢ BTDO (n=124 106) cocrasna 6,5%,
a puck cMepti — 29%, y Goasbix ¢ 3HO (n=1211944) -
13,5% u 42% coorsercrsenno, Ho npu coueranmn 3HO
# BTD (n=7238) puck nosTopHbIX roCIHTAAH3ALMA BOIpaC-
Taa A0 21,7%, a puck emeprit A0 94% (p<0,001, b cpasienin
ToAbko ¢ BTDO man roasko ¢ 3HO).

OAHAKO OAHOBPEMEHHO CO JHATHMBIM YBEANYEHHEM PH-
cka BTIO npu 60ABIIMHCTEE BHAOB PaKa HMEET MECTO Ma-
PaAAeAbHOE BO3pacTaHMe pHcka kposoreuennit (17,7%
nporus 7,2%; p<0,001), nputenm n Goabmux KporoTeue-
wuit (0,9% nporus 0,1%; p<0,001) 1 Kauumgeckn 3nauH-
mbix Heboanmux kposorevennit (K3HK), eme nasmsae-
suix Aocasaaton [13]. Tpeanxropm pucka kposore-
YEHHA OTAMHAAMCH OT TeX, KOTOPbie MPEACKA3BIBAAH PHCK
BT30. B nopsake yOmBanus No BAMAHMIO HA PHCK KPO-
soTevesuit umu Guian: pak mosesoro nyswips (OLI 4,09),
pax weayaxa (O111 2,16), pubpuassuus npeacepanit (O111
1,46), Aeuenie apHTPONOITHHOM M XHMHOTEPANEBTHYE-
CKHMH CPEACTBAMM.

B Apyrix HCCACAOBAHMAX H AHAAMIAX TAKKE OTMEEHO OA-
Hospementoe yseanuenite pucka BTIO s 3,2 pasa u kposo-
revenmit B 2,2 pasa npu 3HO u KABT [15]. B xpynrom pe-
rucrpe RIETE puck csepreasnoit TIAA y 6oasunix ¢ 3HO
n BT cocrasma 2,6% nporus 1,4% y nauuentos ¢ enos-
HbiMit TpoMGoaamu Gea paxa. Ho opHoBpeMenHO yBeAndnBa-
AACh HonacHocTs kposoredennit ¢ 0,3% Ao 1,0% y nauumen-
tos ¢ BT npu nprcoeannenun paxa [16].

6

%rk ®

B PKH COMPASS 6niaa onpeaeaeHa cBssb MEKAY Kpo-
BOTEUCHHAMH Ha (oHe Tepanuu KoMOMHAUMEN acnHpuHa
M MAAOT A030# pHBapoKcabaHa ¥ PHCKOM BHIABACHHA pa-
Ka coorpercTByiomeit sokaansawmn [17]. MNossaenne xe-
AyAOuHO-KitmedHbix Kposorevennit (JKKK) conposomaa-
AOCH 20-KpaTHbiM YBEAHYCHHEM BHIABACHHMS HOBOrO paka ra-
CTPOHHTECTHHAABHOM AOKAAHIALMH M POCTOM AHATHOCTHKH
APYTOit AOKaAn3anmu paxa 8 1,7 pas. Hossie cayuan paxa mo-
HEMOAOBBIX OPTaHOB BHIABASAMCH B 32 Pasa, a pak MOMERoro
Myabips — 8 98 pas qame npu HOABACHHH YPOreHHTAABHBIX
KPOBOTEHeHHl, ITO NOIBOAHAO CHRTATH NOABACHHE KPOBO-
TeYeHH Ha GOHE TEPANUK AHTHKOATYARHTAMH NPEAHKTO-
pom aHarnocTHiH Hossix 3HO.

B cBasi ¢ 9THM OAHNM H3 BOKHEMIINX KOMIOHEHTOR Be-
Aerns naunentos ¢ 3HO graserca npumenenne anrukoary-
ASHTHOR TEPAIHH AAR ACHEHNSA K TPOPHAAKTHKH PELIMAHBOB
BT3AO0, s rom uncae dparassnpix. BakHo OTMETHTS, YTO 1Mpo-
FPECCHPOBARKE OHKOAOIHYECKOTO MPOLECca aCCOHUPOBA-
HO HE TOABKO C MOBLINEHHBIM PHCKOM TPOMOO3OB, HO H C Bbl-
COKHM PHCKOM KPOBOTEUEHMH, B CBAIM C YeM NPHUMEHACMBIA
anTHkoaryasut y naipentos ¢ KABT aoaxen xapaxrepuao-
BaTHCH HE TOABKO BHICOKON 3dPEKTHBHOCTHIO, HO H GAaro-
NPUATHBIM TpodHAeM De30nacHOCTH.

AHTHKOAryAssHTHas repanus y 6oasunix c KABT
«30A0THIM CTAHAAPTOM» AHTHKOAYARHTHON Tepamuu
Y OHKOAOIMYECKHMX MALMEHTOS yAe Ha MPOTIDKCHHH AAH-
TEABHOTO BPEMEHN NBANMIOTCK HHIKOMOACKYASPHbIC renapu-
unt (HMT) [18, 19]. Aesenne HMT nprsoanso k cuike-
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HII0 pHcKa cmepri Ha 12,3% (p=0,015) u He yseanmearo
CTATHCTHYECKH 3HAYHMO PHCK OOABIIMX KPOBOTEMEHHI, XO-
8 prck cymmnt Goasunx n K3HK yseanunsaacs s 2,03 pasza
(p=0,008) [20]. B aaanneitmem cuCTeMHBI META-aHAANI
KokpaoBckoit AQGOPATOPHH HE BHIABHA CHIUKEHHA PHCKa
eseprit y nagienTos ¢ 3HO s BTIO. Ipu srom ncnoanso-
BaHME AHTHKOAIYANHTA CTATHCTHYECKH 3HAMHMO YMEHBLINA-
a0 puck BTDO na 44% w TOAA wa 39%, npn nekoropom
POCTe PHCKA KPOBOTEHEHHI, MPHYEM NOBbIMIEHHE PHCKA
GOABIINX KPOBOTEUEHHA BHIAO CTATHCTHYECKN HE 3HATHMBIM
(+30%; p=0,11), a K3HK - snawimmin (+70%; p=0,01)
[21]. Hecmorpa Ha BmCOky0 3QPeXTHBHOCTS M OTHOCH-
TeAbHO OGAaronpuatHmit npoduas GesonacHocTH npena-
PATOB AAHHOM TPYIIIH, CACAYET OTMETHTH, YTO HHBEKIH-
OHHBI YT BBEACHHS CO3AAET ONpeAeAenHbie HeyAaobcTna
AAR HX AAMTEABHOIO MPHMEHEHMS, YTO MOXKET CKa3biBaTh-
Cs HA NPUBEPKEHHOCTH MAMEHTOB K TEPamui i, KaKk CAeA-
cTaMe, Ha ee 3P PEeKTHBHOCTI.

[MonsiTkH  MCIOAB3OBAHHA  AHTATOHHCTOB  BUTAMH-
na K (ABK), npexae Bcero sapdapisa, OKasaAuch MeHee
yenemsovn. B cpasiureasnom ¢ HMI' PKHU CLOT xoan-
qectso BTIO cocrasuao 9% B rpynne Aasrenapusa u 17%
8 rpynne sapdapuna (OP 0,48; p=0,002), npu orcyrcrsun
SHAMMMBIX pasalemtit B pucke kposoredenuii [22]. Mera -
AHAAMA CPABHHTEABHBIX HCCACAOBAHMI ¢ BappapHHOM He 06-
HAPYKHA CTATHCTHYECKH 3HAMMMOTO CHIKEHHUS PHCKA CMep-
it npit 3HO 1 BTIO, npst arom ABK sHaunmo nossiuasn
puck Goasumx (8 2,37 pasa; p <0,001) i cymmnt Goabinx
i K3HK (8 2,98 pasa; p<0,001).

[Mpsamuie opaasuste anruxoaryassrst (ITOAK) npume-
HAIOTCH BHYTPb, HMEIOT HPEACKAZyeMylo GapMAKOKHHETHKY,
MIAOE KOAMHECTBO ACKAPCTBEHHBLIX H MHIIEBHIX B3AMMOALSTH-
CTBMA, CTAOMABHBIN AHTHKOArYASHTHMIA agexr it He Tpeby-
10T AABOPATOPHOTO MOHWTOPHHIA KOATYARIUMMH. YCTIemIHLii
onuir npimenenis [TOAK B aevernn i BTOpuuHOf npodu-
Aaxruke BTDO 8 obuieit nonyAsmmm naunenTos NpeAcTasHA
HOBBIE BOIMOKHOCTH B Aeenin napentos ¢ 3HO n BT20
8 kasecrse aaprepHarussl HMIL Baecre ¢ tem ¢ yuerom snt-
coxoro pucka BTIO, xposoreuenni, a Takke NOTEHIHAAL-
HBIX ACKAPCTBEHHBIX B3auMoAeRcTsiiA y nauuenrtos ¢ 3HO,
OMEBHAHO, ¥TO AAR yBepennoro npumenenns [TOAK s aan-
HOM nomyasumy Gbiad HeoOxoAMMA yOeAMTEABHAS AOKA33-
TeAbHan Gasa.

Beero 6sia0 nposesesio yersipe octosusix PKH no cpas-
senmio [TOAK ¢ HMI 8 aeserimn 6oasunx ¢ 3HO u npodn-
aakTike BT20:
+« HOKUSAIVTE Cancer; n=1046; HMI 8 revenne

S Aneil, 3aTem apokcaban 60 Mr/cyT. NpoOTHE AaATe-

napura 200 ME/xr s Tedenne 0AHOro Mecsua, sarem

150 ME/xr [23];

+ SELECT-D; n=406; pusapokcaban 15 mr x 2 p./cyT.
8 Tedense 21 Ans, sarem 20 Mr/cyT. NPOTHB AdATENAPH-
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#a 200 ME /&r p TeqesHe OAHOro Mecsia,
sarem 150 ME /xr [24];

«  ADAM-VTE; n=287; anuxcaban 10 mr x 2 p./cyr. nep-

BYHO HEAGAIO C TICPEXOAOM Ha A03Y S M X 2 p./ cyT. npo-
1B Aaarenapuna 200 ME/kr 8 Tesenne 0AHOTO MecsLa,
sarem 150 ME /xr [25];

+  CARAVAGGIO; n=1155; anuxcaban 10 urx 2 p./cyT.
MEPBYIO HEACAID C MTEPEXOAOM Ha A03Y S Mr X 2 p/cyT.
nporus Aaatenapusa 200 ME/ kr 8 rewenne oanoro
mecsua, sarem 150 ME /xr [26].

[To peayAbraram 3THX HCCAGAOBAHWIt GbiA0 omyGAsKO-
BaHO HECKOABKO META-AHAAM3OB, JAPHKCHPOBABIMMX CTATH-
CTHYECKH 3HaunMbiil npupoct pucka BT30 npu aeyennn
HMT s cpassennn ¢ TTOAK (8 1,55 pasa; p=0,001; npn
He BhICOKOR reteporensoctn I* =24%). Yeeanuenne pucka
TIAA (8 1,38 pasa) e AOCTHIAAO CTATHCTHYECKHX PA3AM-
“Mit IPH OTCYTCTBHM BAMAMMA Ha cMeprrocts (-5%) [25].
[Tpu a1OM pHCK GOABIIMX KPOBOTEUEHHI NPH ACHEHHM AAA-
TenapHHOM okazaacs Ha 24% muwxe (p=0,11), a pucx KKK
Gnia aHaummo Hioke Ha 47% u K3HK ua 32% npu ncnoasso-
sann HMT [27]. Amaaornsmsie pesyastarst OMAn BpisBae-
unt npu cpassenny [TOAK ¢ HMI uan naauebo s npodu-
aaxtike BTIO y 6oasunix ¢ 3HO: crarucTiieckn aHauumoe
crmkenue pucka BTI0 na 42%, npu oAHOBpeMeHHOM 110~
BEUIEHNH PHCKa oAb 1 cymant Goantmx un K3HK [28].

[Mpu asaanse pesyavraros aedenus 4720 naumenrtos
¢ KABT u3 12 PKH 6bIA0 BBIABACHO, 9TO MHHMMAABHLIA
puck BTI0 ormevascs npu npumenenun [TOAK (4,9%)
nporus aeverus HMI (8,4%) man ABK (9,6%). B 1o xe
BpeMsl PHCK GoAbIIHX KpOBOTEMEeHMA cocTasna 4,9% B rpyn-
ne ITOAK, 4,3% ua HMT 1 4,1% nps acuennn sapdapunom
[29]. Aeuense ABK suaunmo yerynaao no apdexrusnocts
n HMT (8 1,5 pas), u [TOAK (s 2,0 pasa) npu orcyrersun
IHAYHMBIX pasamanit B Gesonacuocri. CrarncTHYecKkH 3HA-
wiMbIX pazanuit 8 rpynnax repaman ITOAK n HMT ne Gbi-
A0 HM N0 3ddexTnnrOCTH, HI 11O GezonacHocTi. XOTH KAH-
HUYecKas soiroaa Teparnii (cymma BTDO 1 Goanummx xposo-
Teqenuit) Gniaa maxcumaantofn npu repamu [TOAK - 9,8%
B cpasnennn ¢ 12,7% wa HMI 1 13,7% na ABK. Ilpn aeve-
uuu 35 Goanunix [TOAK 8 cpasnennn ¢ HMI 1 26 6oabanix
TMOAK B cpastenns ¢ BapPaprHOM NPEAYTIPEKAIETCH OAHO
cobmrrite { BT30 nan 6oasuioe kposoresenne) y nauuesTos
¢ KABT [29].

Puck KKK Ha pone Tepanun antHroaryasnTamin 60as-
Huix ¢ KABT yBeanunnaacs B 3,6 pasa npH MeTacTarH4ecKoM
npotecce # 8 4,8 pasa npu CHUAKEHHOM YPOBHE reMOrAobu-
Ha (<10 1/AA), HO CTATHCTHYECKH HE3HAYHMO MOBHILAACH
Ha Qone xummoreparmn [30]. Puck kposoresennit Heana-
YHMO CHHIKAACH MOCAE pesexipn ormyxoau. B Apyrom uccae-
AOBAHMH HHIKHA YPOBEHb reMOTAOOHHA NPEACKAIBIBAA PHCK
foasmix kposoresennit (OP 1,67 na 1 mr/aa crikenns,
p=0,008) 1 K3HK (OP 1,31 na | Mr cHmkenus) npu Acue-

-
/
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wint [TOAK narpireniron ¢ 3HO u BT20 [31]. To ects Aaxe
ncnoassopanne INMOAK npu KABT, neomorps na nx addex-
THBHOCTS i 6e30MACHOCTD, TPefyeT aKKypaTHOCTH M yyeTa
yKazauusx GaKTopoB passHTHA KPOBOTEYCHHI,

ITpumenenne anukcabana
B Aeqennn boavasix c KABT

HMpeacrasureas kaacca [TOAK anukcaban ssasercs wu-
ruburopom Xa ¢axropa cseprmBania Kpobd. DPexTHn-
HOCTH 1 6€30MACHOCTE NPenapaTa b ACYCHHH i PEAOTBpALIe-
i peupanson BTOO Guian ybeanteanno npopeMoHcTpH-
posanst 8 nccaeposannax AMPLIFY [32] u AMPLIFY-EXT
[33]. Kpowe Toro, adpdexrnsrocts n GesonackocTs npena-
PATA TAKAKE MPOACMOHCTPHPOBAHB B NIEPBHYHON NPOodHAAK-
ke BTI0 y nawienron, nepeHecumnx sHAONPOTEIHPOBA-
HHE TA306€APEHHOIO # KOACHHOTO CYCTABOB — B NPOrpaMMe
necaeaonannit ADVANCE [34, 35].

B xoae perpocnexTpHOro amaamsa Gas AAHHBIX CTpa-
XOBBIX KOMMauui Obian mayvennt apdexrusnocrs u 6eso-
nacHocts npusmenenns [MOAK anmkcaGana s cpassenun
¢ HMI n sapapunon B aesenmn naymenros ¢ 3HO u pu-
ckom BTOO 1 ycaosusax peassHoi KAHHHYECKON MPaKTHKIM.
B arom amaause anuxcaban » cpaswenun ¢ HMI™ oanospe-
MEHHO CTATHCTHYECKH 3HATMMO CHIpkaA puek BTD0 ua 39%
(MaKcHMaAnHO B oATpynne Ge3 MeTacTasos) H pHCK Goab-
X KposoTedeHuft Ha 37% (BHe 3ABHCHMOCTH OT BHPOKEH-
HOCTH onyxoAesoro nponecca) [36]. Anarornuno aeuenue
anukcabanom s cpasuenmn ¢ ABK crarucrmueckn 3Haun-
MO Ha 32% chmkaso puck BTOO i opnospemenso na 27%
pHck Boasumx Kposoredenuit y manuerros ¢ 3HO n BT20,
npi Alo6oi ket naunenTos, lpn 3toM cratneriueckn
FHATHMBLX OTAMYIIL B 3P DeKTHBHOCTH 1 HE30MaCHOCTH Bap-
dapuna n HMI sesmaeno we 6uia0.

B ymke ynoMmsmyTsit B META-AHAAM3 N0 NpPHMEHe-
umo TTOAK y naymenron ¢ KABT ua 4-x nrarouennsix
PKH asa (ADAM n CRAVAGGIO) nccaeaosaam cpasuu-
Teasnylo adexrunnocts anmukcabana u HMI aaarenapn-
Ha [25, 26]. B nepsom u3 uux (ADAM-VTE) anuxca6an
CTATHCTHYECKH 3HAYMMO CHInkaA puck BTIO s cpasnenin
¢ HMT 1a 90,1% (orsomenne yrpos (OY) 0,099; p=0,028)
NPH OAHHAKOBOM PHCKe kKposoTetsennit. B Hoaee macmrab-
nom nccaeaosannn CARAVAGGIO npumenenne anuxca-
Gana conpoBOKAIAOCH cHILKeHiem pucka BTIO s cpanne-
HIH € Aaatenapusom Ha 37% (p=0,09) 1 orcyTcranem sna-
SHMBIX PA3AHMMI B uicAe Kposoredenuit. [Hancn sbukiTs
6e3 BTOO u Soasmux kposoTedeHnit GMAN CTATHCTHYECKH
anaunmo suue 8 rpynne [TOAK no cpassesino c HMI' (OY
1,36; 95% AH: 1,05;1,76).

Yunruisas, uro poxasareasHas Gasa anwkcabana B Acve-
HHI 1 npeaoTspamennn peunannos BTIO y aukosorude-
CKHX TMALHEHTON MPEACTABACHA HECKOABKMMH HCCACAOBAHM-
AMM, BHITOAHCHHBIMM PAIHBIMI TPYTIIIAMH IKCTIEPTOB, LeAe-
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€O06PAIHO NOCTABNTS BOBPOC O BoIMOKHOCTHI 0606menns
HX PEIYASTATA D POPME METR-IHAAGA C HEABIO GOPMHPOBA-
HHA GoAee YOCAHTEABHBIX AOKAZATEABCTS AAR MPHMEHEHHH
NPENapaTa B AAHHOM rPYTINe MAlMEHTOS,

Takum 06pa3oM, ueAbl0 AAHHOM PabOTH NBASACH CH-
cremariueckuit nonck PKH, nocssmenusix cpasmureas-
HOM OUeHKe KAMHMYecKol 3ddexTusrocTi 1 GesonacHocTi
anukcabana y namptentos ¢ 3HO u ocrpsivn BTIO, xoro-
pute TpebyIoT AeueH R I NPOPHAAKTHKY PEHHAHBOR.

Hosbtit meTa-anaans
no npuMeHenno anukcabana npu KABT

Hccaeaosanne BHINOAHEHO B COOTBETCTHHM C TPEABa-
PHTEABHO COCTABACHHBIM MPOTOKOAOM M B COOTBETCTBHH
¢ npsHummami pexomenaatit PRISMA [37]. Cucremars-
YeCKHIl MOHCK AUTEPATYPhI BHINOAHEH B pedepaTnsHoi Dase
naysnsix my6ankamuit Medline (PubMed), Cochrane library
(6asa CENTRAL) w eLibrary. Bpemenuoit snanason nomc-
Ka HE MMEA OrpaHMMeHKA. 3apockl KAIOYEBBIX CAOB GRIAKM
caeayrominvit: Aas Medline n Cochrane library — «apixaban
AND cancer», «apixaban AND malignancy», «apixaban
AND tumorse; Aas eLibrary - «<anukcaban 1 pax», «annx-
caban M 3AOKavecTBeHNble HOBOOOpasoBarna». Cucremarn-
Yeckuit monck Guia mposeaen B ieproA ¢ 01 no 10 Aexabps
2020 roaa.

C yuerom mnpecaeayemMuix AaHHOW paGoToit ueaed
no ouenke SPPeKTHBHOCTH M GEIOMICHOCTH HPHMEHE-
HItL ANMKCABAHA AAS ACYESHIE W BTOPHYHON NPOPHAAKTHKN
BT30 ua ¢pone 3HO 6nian chopmyanposans caeayionie
kputepnm orbopa mybankanui: PKH anuxcabana y sapoc-
Abix natmenron ¢ BT30, xoropeie sosunkan va domre ax-
musnoro 3HO (KABT), umeiomux abcoaornme nokasa-
HHA AAR AHTHKOArYASHTHOM TEPAnMH, B KOTOPHIX Mpenapi-
Tamu cpasenmst spasancs HMT u/uan ABK; coaepannie
HEGOPMALIIO XOTA Obl 06 OAHOM NOKAIATEAE KAHMHHYECKOT
adpdexrusHOCTH K HE3ONACHOCTH AAHHOTO CHCTEMATHYECKO-
ro o63opa.

[epsivubiv nNoKasaTeAesM KAHHHYECKOR 3PPexTHBHO-
CTH B AZHHOM CHCTEMATHHECKOM 0B3Ope i MCTA-aHAAMIE AB-
asancs Hossie BT3O (npoxcnmaasusit TT'B ciamnromustit
HAR BoaBAeHEb H/ A TIAA cnMmromuan, sbigsaes-
HAH HAM CMEPTEABHAS HAIOC CHMNTOMHBIC TPoMGOas Bepx-
HIX KOHEYHOCTEH, 2 TakKe TPOMBOILI YPEBHBIX BEH M BEH 10~
AOBHOTO MO3ITA, €CAH OHH BXOAMAN B TOUKY 3 PeKTHBHOCTH
B nepsiuEbIX HccAeaoBammsix). Tlepmianbiv noxasareaem
Ge3onacHocTi — GoAbIIME KPOBOTEYEHHS B COOTBETCTHHM
¢ xpurepusmit ISTH. Tlpoune ouenusaemsie noxasareamn
skalouaAm B cebs 6oasumte 1 K3HK, a rake oburyio cmepr-
HOCTH. AAMTEARHOCTH KOHTPOASt COCTARMAA 6 MecsTien.

Cucrematiueckuit nOHCK # oTOOP NyGAHKaUMA Mposo-
AMACH HE3ABMCHMO TPeMst MccacaoBateasmi. B cayuae pac-
XOKACHHA MHEHHA PellleHHe MPHHUMIAOCH B NOAbIY MHE-
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5 PEAAKIIHOHHAS CTAThA

HMA, KOTOPOTO MPHAEPAKHBAAHCH ABA HMA TPEX MCCAGAOBaTe-
Acit. SISHIK MAM THIT MyBAMKAIMHM HE SBARAMCH KPHTEPHAMH
SXAIOMEHHA HCCACAOBAHNIA B AQHHBIA MeTa-aHaAn3. Hanaeue-
e uHPOPMAIIH M3 OTODPAHHBIX HCCACAOBAHMI TIPOBOAM-
AOCH HE3ABHCHMO ABYMS HCCACAOBATEARMH.

B xauecrse mepn adexra HCNOABIOBAACA OTHOCHTEAR-
amit puck (OP). Henocpeactsenno Mera-amaans mposo-
Amaca o mMeroay Mantel-Haenszel ¢ ucnioassopanuenm npo-
rpavyvioro obecnedenna R, Ouenka crarncrmvieckof re-
TEPOreHHOCTH MPOBOAMAACH 10 xputepio Koxpama (),
JHAYMMOM TeTEPOreHHOCTh MPHHUMAAACH B caydae I'250%,
HTO ABAAAOCH OCHOBAHMEM AAS MPOBEACHHS META-AHAAN3A
no MoAean caysaithbix dddexros. Takxe reveporeHHOCTH
ONECHHBAAACH TIPH moMOmM kpurepus xu ksaapar (Chi?),
TIPH 3TOM NOPOTOM AAR CTATHCTHHECKON 3IHAYHMOCTH CHNTa-
aocs p<0,1.

Brifpasnoe snavenne kpurepus I* ne nporusopeunt pe-
xoMerAaiAaM obmecrsa KoKpaHOBCKOTO COTPYAHHYECTBA
[38] u smAsieTCH PacMpPOCTPaHEHHBIM B CHCTEMATHYECKHX
0630pax, MOArOTOBACHHBIX HccAeoBaTeasmy Kokpanoscko-
ro coTpyannyectsa [39-42]. B caywanx, Koraa crarHcriye-
CKasi TeTePOreHHOCTb He AOCTHIAA 2 S0%, AAf npoBeAeHHs
META-AHAAMIA NPUMEHAAICH MOACAL QUKCHPOBAHHOTO 3¢-
pexra.

QOuenka METOAOAOTHYECKOTD KauyecTBa BKAIOYEHHBIX
PKH nposoanaach npi noMou HHCTPYMERTA, MPEAAOKEH-
woro obmecrsom Kokpawosckoro corpyammectsa [41].
Ouenka pucka nyGAMKALMOHHONO CMEMEHHA HE MPOBOAM-
ARCH B CBA3H C MAABIM HHCAOM BRAIOWEHHBIX HCCACAOBAHUI,

IMoanas cxema otbopa npuseaena Ha pucynxe 2. Ilo pe-
JYABTATAM CHCTEMATHMECKOTO MOMCKA ObIAN  BHISIBACHM
678 3anmceil, M3 KOTOPHIX NOCAS AHAAMIA 3ATOAOBKOB M AHHO-
TAIHi ObiAK HeKAOYeRn 663 samncn. Ha sToposm atane oue-

Tabanna I. Xapaxrepuerixu PKH, sRAOueHHbIX B MeT2-aHAAMS

PKH I'pynma xosTpOAR
N=150, Aaarenapus
ADAMVTE 1 mecan - 200 ME/ xr
trial [25) Ip./cyr; aanee -
150 ME/xx 1p./cym.
N=81, noxcanapus
AMPLIFY " 5-7 anen, | mr/gr
[32] 2p./cyT.; Adaee ~Bap-
$apin (MHO 2-3)
N=579, Aaaremapus,
CARAVAGGIO 1 mecan - 200 ME/xr
[26] Ip./eyrianaee— |
150 ME/xr 1p./cym
Mokadem N=50,
M.E.etal, Duorcanapuy
2020 [43] 1 wr /53 2p./ eyr.

HHBAAMCH TIOAHBIE BEPCHM NMyOAMKAIMA, MPOMEAUMX npe-
Abtayumit aran. Hs 1S npoweamux npeasiaynpit aran me-
CACAOBAHHI AAR BKAIOMECHHA B METa-aHaAn3 Gbian oTobpannt
4 nyGAnKaLHM, B KOTOPBIX GHAM MPEACTABACHS! PEIYABTATHI
4 PKH.

B urore B MeTA-aHAAM3 NPUMEHEHHA anmkcabana aas ae-
verns KABT soman 4 uccaeposanns: PKH ADAM VTE
[25], aammnte amaamsa noarpynmm naumentos ¢ 3HO
8 PKM AMPLIFY [32], PKM CARAVAGGIO [26] u PKHM
Mokadem M. E. ¢ coasr., 2020 [43]. Xapakrepucrnkst Braso-
HEHHBIX HCCARAOBAHMIA TAOKE MpHBeAeHsl # Tabaune 1,

PeayAntaThl OHEHKH METOAOAOrMYECKOrO Ka4ecTsd OTO-
Opamusix uccacaosanmit npusesenst B Tabanue 2. Cpean

Pucynok 2. Cxema orbopa

My BAHKATAIT AAS BRAIOYEHHS B META-AHAANS

I Ofimee xircao maltaousirs samiceft: 678 '

Hewasomenmue sanon

» ayfanpyioautecs syBamcamen - 391
e » Mec He o # x 'KH; 268

* TOTPARERIX RAlLteHTon

MO COOTHETCTHYET KPNTEIHINM HEAOTEIO: 4

TyGarekarmns, oTofpansmse A WIye DOAMORO Texcrar 15

Hoxaomennme sanmon

« HECARADOAIE e arocwren & PEKH -2

TloayAntom NaMEHTOR e COOTIETCTIYET

qrnnpmmnx

* [PEIAPATIA FPARNEINN M COOTDETCTNYMOT
KPHTCPRAM BANCION ~ 6

. P '-]‘
« AyBanponunte ssooax -

-2

Buna rpomboza

ATTH: TOAA S5,1%;
TUB -48,3%; xox- EAVAOMHOTN )
Tpoab: TIAA 50,7%; KoaoperTasl
TI'B -47,3%
ATTH: TOAA -
83,3%; TT'B -79,3%.;

koHTposk: TOAA
77,3%; TI'B - 82,4% {

6 mec.

ATTH: TOAA -
| §2,8%; TI'B-47,2%.; B8

xouTpoas: TIAA 5
57,7%; TTB - 42,3%

6 mec.

| ATTH: TTB 100,0%;

FPYIIA CPABHEHM:
TIB 100,0%

6 mec,

AITH - anuxcaban, 3HO - saoxavecrnennbie nonooGpasosanis, TIAA - Gcmctim aerounoi aprepun, TT'B - rpombGos ryému BeH.
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Tabanma 2. Pe3yAbTarst OLEHKH METOAOAOIHYECKOTO KauecTsa BraodenHsx PKA

PKH

AMPLIFY [32]
CARAVAGGIO [26]

Mokadem M.E.
etal. 2020 [43]

Tabanua cosaana no RoB 2 tool [41]. Ofosnatenste: seAeHbI BET 1 3HaK + — HU3KHI PHCK CMeIeHHA (CHCTeMHOR onGKn),
FEATHI 1{BET i 3HAK BOMPOC2 — HescHbl (anra. unclear) puck cixemenna 1 KPacHKIIT HBET H SHAK MAHYC KaK BHCOKHI PHCK CMEIIeHIsL

PKH, nocssmesHbIX onenke 3QPeKTHBHOCTH NPHMEHEeHHS
anukcabana aas aevenns BT30, 2 uccaeposanns (ADAM
VTE trial u CARAVAGGIQ) 06A242A4 BHICOKHM METOAOAO-
rideckum kagecrsom, PKM AMPLIFY o6aasaso cpeanum
MeToporormyeckum kagectsom, a PKM Mokadem M. E. c co-
asT., 2020 — HM3KHM METOAOAOTHYECKHUM Ka4eCTBOM.

Brifpannbie Bbicokne A03bl anmkcabana (20 mr/cyT.
B NepByl Hepealo u 3areM 10 Mr/cyT.) ocHOBBIBaAMCH
Ha Pe3YABTATaX MPEABAPHTEABHOIO MCCACAOBAHMS y Ma-
UHEHTOB C MeTacTaTHyeckuM pakom [44]. Teneps ati Ao-
3b CTAAM CTAHAQPTHBIMH AAS AeveHHsS DOABHBIX C AIOOBI-
mu BT30 [32, 33]. Pesyabrarst MeTa-aHaAM3a MOKA3AAHM,
4TO y OHKOAOrHueckux mauuenTtos ¢ BTIO anmkcaban
CTAaTHCTHYECKH 3HAYMMO 3QQpexTHBHee aKTHBHOIO KOH-
TPOAS B OTHONIEHHH CHIDKeHHS pucka pemmansos BTIO:
OP 0,59, 95% AH: 0,40-0,86, p=0,006 (Taba.3). Tere-
POreHHOCTh HCCAeAOBaHMHA Oblaa nessicokon (Chi*=3,58;
p=0,32; 12=14%). CraTHCTHYeCKH 3HAYMMBIX PASAHIMI
MEXAY anuKcabaHOM H AKTHBHBIM KOHTPOAEM B OTHO-
HIeHHH PHCKa GOABIIMX KPOBOTEYeHMIT BbIABACHO He Obi-
a0 (OP 0,79, 95% AM: 0,48-1,30, p=0,35 (raba. 3), xo-
TS KOAHYECTBEHHO MX Obia0 Menbmre npu Tepanui [TOAK
B cpasHenny ¢ HMT man ABK. M B sToMm cayuae retepo-
reHHOCTb MccAeAoBanuil Hsiaa Manoit (Chi=1,96; p=0,58;
’=0). AONOAHMTEABHBIi AHAAW3 He BHIABHA Pa3AMYHI
MEXAY IPyNNaMH M MO BTOPHYHBIM TOYKAM: PHCKY CyM-
mbi Goasumx 1 K3HK (OP 0,94, 95% AU: 0,56-1,57)
(Taba. 3), a Taxke pucky obmeit cmepraocTn (OP 0,96,
95% AH: 0,80-1,16, sxarouas u TOAA, u onxororuye-
ckue npuumnbt (Taba. 3).

B tpex PKM npumenenne anmkcabana cpaBHHBAAOCH
C «30A0THIM CTaHAAPTOM» Aevenns KABT, a umenno c HMIL
B uccaesosanun AMPLIFY B rpynme KOHTpOAs HCIOAB30Ba-
Ho Aevenne HMT s Tevenne 5-7 AHeil ¢ mocAeayrommM me-
pesoaom Ha Ttepanmio ABK. ITostomy mbi nposean somoa-
HHUTEABHBIH AHAAM3 <«YYBCTBHTEABHOCTH>, HMCKAIOYHB TO-
CAeAHEe HCCABAOBAHHE H OCTaBHB TOABKO cpasHenne [TOAK
anukcabana c HMIL

10

TIpHHIMNHAABHO PE3YABTATHI HE H3MEHHAMCH HH 1O 3¢-
¢$exrusHOCTH, HH mo OesomacHocTH. CHiKeHHe pHCKa
BT3O0 na anukcabaue B cpasnenns ¢ HMT cocrasuao 40%
(OP=0,60; 95%AH 0,41; 0,89; p=0,01), npu HeBBICOKO} Te-
TeporenHocTH pesyastaros (Chi’=3,11; p=0.21; '=36%).
Prckut GOABIIMX KPOBOTEYEHHI CTATHCTHYECKH 3HAYMMO
He PasAMHYaAMCh B rpymmax anuxcabana u HMT (OP=0,83;
95% AM 0,49; 1,41; p=0,50), npu somycTumoi rerepo-
ressoctn (Chi*=1,48; p=0.48; I’=0). He 6ba0 maitae-
HO 3HAYMMBIX OTAHYMIT H PHCKOB Cymmul Goasmmx u K3HK
(OP=1,2295% AU 0,89;1,61; p=0,21), npu somycTumot re-
teporensocti (Chi*=0.26, p=0.61, I’=0). Pasanuns s noka-
3aTeAsIX CMEPTHOCTH 110 AX0GOil NPHYHHE HCXOAHO PACCHH-
THIBAAMCH TOABKO B TPEX MCCAEAOBAHHMSX, TAe MPemnapaToM
cpasrenys aas [TOAK ammkcabana 6pian HMIL

Obcyxaenne

INposeseHnnft MeTa-aHAAM3 HCCAGAOBAHMIl, MOCBAN|EH-
HBIX OLIEHKe KAMHUYeCKO# 3QPeKTHBHOCTH M He301acHOCTH
anukcabana B AedeHnH u npoduaaxTke penuansos BT30,
TMPOAEMOHCTPHPOBAA €ro CTaTHCTHYECKH 3HAYMMOE mpe-
BOCXOACTBO HaA aKTHBHHIM KOHTPOAEM, B TOM YHCAE MepeA
OOImEenpHHATHIM «30AOTHIM CTAHAAPTOM>» Aedenus KABT,
8 a¢pextusrocTn (cumxenne pucka BTI0) y onkosorn-
4ecKnX nanueHToB. CTAaTHCTHYECKH 3HAYHMMBIX PasAHIHI
MEXAY anHMKCabaHOM H aKTHBHBIM KOHTPOAEM HH 110 4acTOTe
GoAbmux KpoBOTeYeHHI, Hi 1O HactoTe Hoabmux u K3HK,
a TakxKe M0 Obmed CMEPTHOCTH BHIABACHO He OBIAO, XOTH KO-
AMYECTBEeHHO pHCK Bossmux kposoresenuit Ha [TOAK 6bia
Ha 21% mwxe (5a 17% moxe, sem 5a HMT 8 pAonoAHHTEAS-
HOM aHAAM3E «9yBCTBHTEABHOCTHE» ). Takum ofpasom, B xo-
A€ HACTOSINETrO MCCASAOBaHMS OBIAO MOKA3aHO, YTO ANHKCa-
Gan xapaxTepusyercs Goasmedt 3)OEKTHBHOCTBIO MPEAOT-
spamenus pemmansos BT30 y oHKOAOrHYeCKHX NALHEHTOB
B CPaBHEHWH C XOETpOasM De3 yBeAHueHHs PHCKa reMoppa-
THYECKHX OCAQEHEHNE ¥ NPH CONOCTaBHMOM o0mes cMepT-
socTa. [lpu 3ToM yaoG=sa pessm npreMa npenapara Aeaa-
T €ro cpeacTsom ssibopa s aesesmn KABT.
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Tabamma 3, PesyAnTaTsl META-QHAANIA MCCACAOBANMA O npHMeHerni anukcabana b Acserin BTIO y matnenron ¢ 3HO
A. Benosusie 1poMGoInboANIecKite 0CAORNEHILI

Tpynna xoutpoas
Hccaepopanne
Coburrus n
PKM ADAM VTE 9 142
PKH AMPLIFY 5 78
PKM CARAVAGGIO 46 579
PKH Mokadem M. E. et al, 2020 8 69
Peayasrar (95% AH) 68 868
Ouenxa rereporennocrit p=0,32, P=14%
b. Boasmne n;om
Arnmxcaban —!bynm KONTPOAR
e Cobintrns Coburris n
PKHADAM VTE 0 2 142
PKM AMPLIFY 2 4 80
PKM CARAVAGGIO 2 2 579
PKH Mokadem M.E. et al, 2020 2 4 69
Pesyaprar (95% AM) 26 870

Ouenxa reveporennocti p=0,58, I'=0%

B. BoAummite w KANENNECKN 3HAMIMmIe HeGOALIINE KPOROTESEnns

Anmnxcatan Ipynna xonwrpoas OP, M-X,
Hecaeaonanie Cay.,
Cobnri n 95% AHM
PKMADAMVTE 9 142 =
- e
PKW AMPLIFY 18 80 —-
PKH CARAVAGGIO $6 §79. 3
Pesyasrar (95% AH) 83 801 ise icamlie
Ouenxa reveporesocrin p=0,12, F=54%
OP, M-X,
Hccacaonamse Dk,
95% AH
PKH ADAM VTE 142
PKH CARAVAGGIO
PKH Mokadem M. E. et al, 2020 65
Peayawrar (95% AW) 173 179 796 it
Quenxa rereporennocri p=0,12, '=54%

A~ perodnme TPOMOOIMBOAIECKIHE OCAOKHEIINR; b - DoALmIIE KPOROTEYEHRY,
B~ Goanimie i KARIITECIOn 3Mauimbie neboasune xposoresens, I - obias emepriocrs.

ARHHBIC PE3YABTaTBl B LIEAOM HE NPOTHBOPEHAT Pe3yAb-
TaTaM paHee ONMyGAHKOBAHHBIX MCCAGAOBAHHA anmkcabama
s sesennu u npoduaakrixe BTI0 8 pasamunsix rpynnax
sammentos. B uccaeposannn AMPLIFY npumenenne anmk-
cabaua y naupentos ¢ ocrpeiv TT'B san TIAA 6es onkoro-
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riveckux 3aboseBaHmil MPOAEMOHCTPHPOBAAO 3PdexTHs-
HOCTH NpeAOTBpamienHis pernansos BTIO, conocrasusyio
¢ TpaauumuoHHOM cxemoi npusenenna HMI' ¢ nocaeay-
onpmm nepexoaom Ha ABK npu Goaee Huakom pucke 60an-
X KpopoTedenil, a takke 6oasmmix n K3HK [32]. Perpo-
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CHICKTHEHAI AHAANS noArpynnst atoro xe PKH AMPLIFY
y nausenTos ¢ 3HO nmpoaAeMORCTPHPOBAA CHIDKEHHE PHCKA
BT30 ra 61% npu OAHOBpEMEHHOM YMEHBLIICHMH PHCKA
Goabmix kpopoTedernit Ha 54% n cymmnt Goasmmx n K3HK
Ha 449% no cpanuennio ¢ konTpoaem [42].

[pn MHTEpNpeTaM MOAYMEHHBIX PE3YABTATOB BAKHO
YUHTBIBATH HAANYME HEKOTOPBIX OrpaHHuennd, ofycaonaen-
HBIX 0COBCHHOCTAMH AOKa3aTeabHON Hasst. Bo-nepabix, pas-
amvaacst criextp 3HO (Aokaam3aumust i CTEneH» Passuris
ONMYXOAM) H MMEAMCH PASAHYHA COOTHONIEHHS YHACTHHKOB
¢ TI'B n TOAA. Ho » kamaom sxawuennom PKH rpynnn
6vian xopomo charanciposannnivi. [Toaromy somycrumo
MPEATIOAOKHTD, 4TO pasanums 8 crpykrype BTI0 n crex-
Tpe 3HO moryr okasars HamMeHbillee BAHAHHE Ha MHTEp-
NPETHPYEMOCTh PE3YABTATOB, YHNTHIBAA OGIMHOCTD MATOPH-
INOAOTHMECKHX MeXaHHaMOoB passnTis BTIO wa done 3HO.

Bo-sropnix, skalouennsie PKH pasanvaancs no oraeas-
HbIM aaemenTam Ausaitna. B PKH, nocssmensnx npnmene-
HuKo anukcabana Aas aevenns KABT, B rpynnax cpasnenns
NPHMEHAAKCH PASHBIE NPENapaTsl: SHOKCamapuH (ccaeao-
sanie Mokadem ¢ coan. [43]), ryaaarenapun (ADAM VTE
[25], CARAVAGGIO [26]), snokcanapui ¢ nepexoaom
na sapdapnn (AMPLIFY [42]);

B OTHOWEHMH TETEPOreHHOCTH BKAIOMCHHBIX HCCAEAO-
BaHWI B ACTIEKTE NPENIPATOB CPABHEHNA CACAYET OTMETHTH,
9TO BeC MecasaoRanuit anukcabana » aevenun BTIO s cpan-
HEHMWH C «30A0THM CTaHAZpTOM» Aeverns BTDO y onkoao-
mseckix naunenTos HMI cocrasasa Goaee 85% aAan onen-
kit apdexta Ha puck BTIO, Goasunx kposoTesesuit u 06-
uiedt emeprHocTH i Goaee 70% rpu onerke pucka Goasumx
1 K3HK. Kpome Toro, My NpoBeAn AONOAHHTEALHKI aHa-
AM3 «MYBCTBHTEABHOCTH», TIOATBEPAMBUIHI [IPEHMYIECTBO
anukcabana apy HMT npun KABT.

B-Tperhnx, oueHKa METOAOAOTHYECKOTO KauecTsa Mnoka-
30A3, 4TO B IPYTIIAX HCCACAOBAHMI, NOCBALCHHBIX ACHEHHIO
BT30 n npodnraxruxe BTIO y naumenros ¢ 3HO, npn-
CYTCTBOBRAH MCCACAOBAHHA KaK C BHICOKHMM H CPEAHHM Me-
TOACAOTHYECKHM KAHECTBOM, TaK M ¢ HHakmum. Tem He menee
NPEACTABANETCH MAAOBEPOATHBIM, YTO HCCACAOBAHMSA C HHI-
KHM Ka4eCTBOM MOTAM BHECTH 3HAMHMOE CMEICHHE PesyAb-
TaToB, Tak Kax B cayuae PKH, nocssmenunx onenxe aeve-
uus BTI0, sec PKH Mokadem M. E. ¢ coast., 2020 [43],
06AAAAIOMEr0 OTHOCHTEADHO HHIKHM KauecTBOM, HE fpe-
BHINAA 129, 4TO yKA3BIBACT HA MAAOE BAMAHHE Ha HTOTORLIR
peayasTar.

Taxae CACAYET OTMETHTS, YTO B OLCHKE MEPHHUHKX KO-
HEMHBIX TOMEK IPPEKTHBHOCTH 1 He30MaCHOCTH BRITOAHCH-
HBIfl META-AHAAH3 NIPOACMOHCTPHPOBAA AOBOABHO HH3KYIO
CTENeHb TeTEPOreHHOCTH: TaK, B OHEeHKe BAMAHMA Ha PHCK
BT30 y naunenros ¢ 3HO # cocronsmmmcst BEHOIHBIM
Tpombosom koadduument I* cocramma 14%, a npn aHasnse
BAMAHMSA Ha pHcK Goasmmx kposoTedenmit — 0%,
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B onyGAHKOBAHHOM paHee MeTa-aHAAHIE 110 CPABHCHUIO
MOAK ¢ HMT npu KABT, skaounnmem it Apyrie npena-
PATHI 3TOM rpynmbl — pHBapokcaban 1 dA0Kkcaban, Bec ABYX
PKH c anukcabanom cocrasua 6oaee 40%, u Amiib B 0OAHOM
13 #ux (ADAM-VTE) 6ma0 npoAEMOHCTPHPOBAHO 3Ha-
unmoe npensmymectso [TOAK naa HMT [25]. Kpowme aro-
ro, annkcaban oxasaacs addexrnsrnm 1 Ge3onacHbM B npo-
durakrike BTIO y naumenros ¢ 3HO [36]. Brnoanenmsiit
HaMM MeTa-AHAAHS MO3BOAHA OOBEAHHHTE ARHHBIC O KAHHH-
yeckoit 2PPexTHBHOCTH H BE30NACHOCTH NMPHMEHERNA OA-
woro [TOAK anukcabana AA% AeueHHA W TPOPHAAKTHEN pe-
unAKBOB, yike nvenmix mecro BTIO y nauuenros ¢ 3HO.
3HAYMMOCTD AAHHOM PABOTH ONPEACASLTCA TEM, TO OTACAL-
ubie PKH, BRAIOYCHHBIC B AHAANS, HE TO3BOANAR AATH HCUEp-
NBIBAIOMMA OTBET HA BONPOC 1O NOBOAY 3PPEKTHEHOCTH
# TpodHAA HEIONMACHOCTH MMEHHO anuKCcabana B AAHHO 110~
nyasimn naistenros. B wacrnocry, 3 wersipex PKH no npn-
MeHeHHIO anukcabana b aeserinn BTI0 y ouxkosornsecknx
NAHEHTOR B TPEX MCCACAOBAHMAX OBIAA TPOACMOHCTPHPO-
BAHA AMIIb CTATHCTHYECKH HEIHAYMMAR TEHACHIMA K 00Ab-
weft GHeKTHBHOCTH anHKCabaHa B CPABHEHHM C KOHTPO-
A€M, YTO OMPEASARADCH, 110 BCLH BUAHMOCTH, HEAOCTATOUYHON
MOIHOCTBIO OTAGABHO BAATHIX MccAeAosamuit [26, 32, 43].
Ob6weaunenne xe pesyasraron scex 4 PKH nossoanso cae-
AATH BHIEOA O NPEHMYIUIECTRE AMUKCAOAHA NEPeA AKTUBHMM
KOHTPOAEM B OTHOUIEHHH CHIUKEHUS pHCKa petiansa BTOO
¥ OHKOAOIHHECKHX naiHeHTos. B ornomenin Hesomacuocra
anukcabana npu aedennn BTIO nce nccaeaosanms yxasm-
BAaAM H OTCYTCTBHE PASAHYHI ¢ FPYNMIION CPABHEHHS, CHH-
T€3 JKE AAHHBIX BCEX HCTHIPEX MCCACAOBANHIT MOATBEPAHA OT-
CYTCTBHE CTATHCTHYECKH IHAMMMBIX PAZAMMMIA MEKAY AIHK-
cabaHOM 1t AKTHBHBIM KOHTPOAEM B HE301acHOCTH.

Takum obpaszom, NTOAK anukcabana moxer Owrn ae-
KapPCTBEHHBIM CPEACTBOM BMOOPA AAS AeueHMs M npodu-
aaxrikn peransos BTI0 y naunenros ¢ 3HO, yunrsisas
€ro IHAYMMOE MPEHMYIECTBO B OPPeKTHBHOCTH MPH CXOA-
HBIX MOKA3ATeARX 6C3ONACHOCTH M YAODCTBE NMpHMEHEHHS
8 cpastennn ¢ HMI, sBAABmnMBcs «30A0THM CTaHAAp-
ToM» Aevennn KABT.

Baaroaapuocrn

INoMomp B MOATOTOBKE PYKOIMMCH AAHHOM CTAThH
M B MPOBEACHHH META-aHAAM3A Oxazama rpynnoin MAG
(Medical Advisors Group, http://mdwrt.com) B anue Sxo-
sa [Taxomosa, Mpunm Boae 1 Mapunm [Tosaeesost.
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Iupoxos H. E., Slpocaasckas E. W., Kpunouknu A, B.,, Ocoknsa H. A.

TioOMEHCKHIT RAPABOAOTHHECKHIL HAYHHBI HeHTD,
OIBHY «ToMckiit HAMOHAABHBIH HCCACAOBATEABCKII MeAntHCKi tenTp» PAH, Tomex, Poccns

CKPBITAS CHCTOAMYECKAS AUCOVHKIIH S ITIPABOI'O )KXEAYAOYKA
Y IIAIJMEHTOB C ITIOBBINIEHUEM AETOYHOI'O COCYAHCTOTO
COIIPOTHUBAEHHUSA YEPE3 3 MEC NTOCAE COVID-19-mHEBMOHU U

Mayuerte BIaHMOCBA3H IXOKAPAHOTPAPHYECKHX CTPYKTYPHO-GYHKIHOHAALHELX NAPANETPOB NPABOTO
aceayaouxa (TK) ¢ nokasareasmn aerounoro cocyasucroro conpornaaetis (ACC) y naunenron uepes

B osnosomenTioe oficepramornioe necaeaopainse Gbian sxaoueint 96 nammentos (cpeariit sospact
46,7+15,2 roaa). Kpsrepin mxaowesing: AokymerTuponaint amarnos COVID-19-accompmnponatsioit
TIHERMOHITH, KEAAHHE TALHENTA yyacTsosars B mabaoacrnt. [Tanerri Ghian 0BCACADBAHN BO BPeMR rocT-
TAAHIAUDI I 1A KOHTPOARHOM missire (sepes 3 mec nocae mummcky ). O6paboTka HI0GPUKeHsl 1 KiHOMe-
TEAB, B TOM WHCAE OLEHKA NPOACARHOR Aeopaatut (longitudinal strain, LS) sttoxapaa npi nomonus meroan
orcassumaniy narHa (speckle tracking), OCYMECTBARAACH B COOTBETCTHINN C ACHCTEYIONIMI PEXOMEHAALLIS-
so, Ypasnense [CRopocTh TPHKYCIMALABHOR PErypruTaLins/ HHTErpaA AHHEIHON CKOPOCTH NOTOKA B BLBO-
Anom Tpasre [DK x 10+0,16] nenoansosass aas onpeaesens ACC. TTaiment GHAN PR3ACAHN Ha TPyTIIb:

I-x rpynma (n=31) - ¢ nossmenses ACC 2 1,5 easutiny Byaa, 2-5 rpyma (n=65) - ACC <1,5 eamsing Bysa.

HCXoAHO MERAY IPYIIAMM HE BHBACHO PASAITGIL 110 OCHOBHRIM KAHHHKO-PYHKIHOHAABHNM XapaKTe-
PHETHKAM, BKAIOWAS TIRECTS MOPAUKEHHS ASTKHX 1O AATHEIM KOMIBIOTEpHOM ToMOrpadum (32,7422,1
e napaserph,
110 AAHHBIM IXOKAPAHOTPAGIH, MEKAY IPYTINAMIT CTATHCTHYECKH SHAYHMO HE pasanyaancs, B 1-it rpynme
Ha KOHTPOABHOM BHINTE JHAOKapAKaAbias LS cooboamnoit cremin TDK (right ventricle free wall, RV FW;
-19,3[-17,9; -25,8] %) 6ntaa cramueruecks suanimo moke (p=0,048), wem 8o 2-i rpymne (-23,4 [-19,8;
~27 8] %), a cucroarieckoe AaBaenie  aerounodt aprepi - AA (systolic pulmonary artery pressure, sPAP)
no C. Otto (32,0 [26,0; 35,01 sempr.cr. 1 23,0 [20,0; 28,0] MMpr.cr.) — CTATHCTHHECKN 3HAGHMO BhiIIIe,
uem 80 2- rpynne (p<0,001). ITo ASHEAIM AOTHCTHUECKOTO PErPECCHORHORO AHAANIA, TOARKO IHAOKAPAH-
asas RV FW LS (ornomesnte mascos — OI1 0,859; 95% aosepureatsmiit unrepras — AH 0,746-0,989;
p=0,034) 1 sPAP (OILI 1,248; 95% AH 1,108-1405; p<0,001) noxasasm HE3ABUCHMYIO CBN3H C OBBILITE-
#iem ACC, Coraacho Koppeastioimomy anassy Crimpaena, BUSRACHA CRASH CPeAsed cian Mesxay ACC
i cpeanim Aarsermest 8 AA no G. Mahan (r=0,516; p=0,003), ACC u noxasareses $pyHRUHOHAABHOI
CBAIN NIPABBIX OTAEAOB CePAIIA ¢ cucTeMoit AA (r=-0,509; p=0,007) 8 1-R rpynne Ha KOHTPOAHOM BH3HTE.

Y amy, nepenecunx 3 mec Hasay COVID-19-miuenmosmio, CKpHTas NPanoXEAYAOHKOBAS CHCTOANYE-
CKAR AMCPYHKILUA, ONPEACACHHAR XaK yrHeTeHHe anAOKapAsassnoi RV FW LS A0 -19,3%, accoumn-

COVID-19; nHesMOHNR; AETOYHOE COCYAHCTOE CONPOTHBACHNE; MPABLUT KEAYAOUEK; IXOKIPAHOIPa-

Shirokov N.E., Yaroslavskaya E.1,, Krinochkin DV,, Osokina N.A. Hidden systolic dysfunction of the right
ventricle in patients with increased pulmonary vascular resistance 3 months after COVID-19 pneumo-
nia. Kardiologiia. 2022;62(3):16-20. [Russian: [upoxos H.E., Apocsanckas EH., Kpumowxis AB,
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CTBOM OTBEACHHMA KPOBM K DOsee HACHINEHHHIM KHCAOPO-

Pedaexc Jitaepa-Anavectpanaa (runoxcimieckas Aeroy-
Has sasokoHcTpukims, hypoxic pulmonary vasoconstriction,
HPV) - roMeocrarnyeckas peakipus, Mpu XOTOpo# B OTRET
HA AABBEOASPHYK) FHIIOKCHIO NPOHCXOANT CIIa3M BHYTPHAS-
rOuHBIX aprepiit. Tak AOCTHraeTCH ONTHMHIANA BEHTHAN-
unorHo-neppysnonnoro coornomenns (VA/Q) nocpea-
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aosm cersentam Aerkux [ 1], Coraacuo L. Gattinoni i coast.
[2], OAHHM H3 KpHTEPHEB NHEBMOMMM TAKEAOR CTEneHM
(derorun H, high), ssasamson COVID-19 (COronaVirus
Disease-2019,) ssasercs HPV. ITput atom aas dperorina L
xapakrepHo HH3koe orHomenmne VA/Q, uro onuchisaercs
KAK YIHETCHHE ero peryasitian asuAy norepn HPV.
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Aerovnast runepreHaus (AI') y magpuenros ¢ COVID-19
caazaHa ¢ Goaee Bbicokoi aetaabHocTbio [3]. Caeayer orme-
rumh, wro K. B. Ulett u coasr. [4] onmcaan pexaaccuduxarmio
Al npm onerike y 578 nanmentos ¢ Al' B anamuese: S8% naipen-
AA

systolic pulmonary artery pressure, SPAP) >35 mm pr. cr., HO 110-

TOB MMEAHM CHCTOAMYMECKOE AABACHHME B ACTOMHOM apTeprn

CAC HOPMAAM3ALIMK MOKA3aTeAs 1o noay ¥ soapacty Al' anarto-
CTHPOBAHA TOALKO B 36% cayuaes. pn arom nosbunenue aerov-
HOTO COCYAMCTOTO COMPOTHBACHHSI (ACC) =2 epnmnny Byaa Gbi-
\O o(ﬁl;\py;ucnn y 31% natmenros. I\'pnmc TOro, y 6% natMeHTon
¢sPAP <35 mmpr. cr. 6biaa soisisaera Al npu ouenxe ACC [4].

C yueroM AQHHBIX O TPYOOi KOPPEASILIHHM MEKAY OLICHKOI
ACC 1o pesyanraTam sxoKkapauorpadguu (‘})xul\'l') M Karere-
PH3ALMH IPABBIX OTACAOB CEPALIA MIPEACTABASIETCS AKTYAAD-
HBIM MCTIOAB3OBATDH ATOT MoKasaTeAb y 6oasHbix COVID-19
B KOHTeKCTe Mccaeaosanms HPV [§, 6.

HeobxoAnMo ykazarh, 4T0 AMCPYHKLMS TPABOTO JKEAy:
souka (I'DK) y 6oasupix COVID-19 accoummposana co emep-
THOCTHIO OT BCEX NMPHYMH [7]. ITpu arom nokasarean aepop-
MaLi 06ONX KeAYAOUKOB, 110 AanHbiM S, Bieber u coasr. (8],

YAYHILQKOTCH qepes 2 MeC 11ocAe [EPEHECEHHOIO j.l(‘\()/\CH.lllll)l.

Ilean

MccaepoBars  B3auMOCBA3L  OXOKAPAHOIpPadHUECKHX
crpykrypHo-pyHxkuHonasbHbix napamerpos [DK ¢ ACC

y nayuentos vepes 3 mec nocae COVID-19-nuesmMonnm.

MarepHaAb 1 METOABI
B opanomMomenTHOe ofcepBannoHHOe MccAepOBaHME Obi-

AH BKAKOMEHBI 90 MAauMeHTOB ¢ BLICOKUM KAYeCTBOM BHIYAAH-

sarpi pu IxoKI, nepenecmx COVID-19-nuesMonuio, ve-
pe3 3 Mec nocAe MoAyHMeHns ABYX OTPHIIATEABHBIX Pe3yAbTa
TOB TECTA MOAMMEPA3HON enHon peakiun (45,8% myskunn,
cpeAHmit Boapact 46,7415,2 roaa). TskecTs nopaskeHus aer-
KUX OIPEAEASIAM B COOTBETCTBMH € AAHHBIMH KOMINBIOTEPHO
romorpadpuu opranos rpyanoit kaerkn (KT OI'K).

Kpumepuu exaouenud: AOKYMEHTHPOBAHHBIN AMATHO3
COVID-19-accoumupoBaiHoi MHEBMOHIH, JKEAAHHE Mal(i-
CHTA YUacTBOBATH B HAGAIOACHH I,

Kpumepuu uckaromenus: Xxpouuaeckue 3ab0AeBanis B cra-
AHH 0BOCTpeHMs!, OHKOAOTHYECKHE 3a00ACBAHNA AABHOCTHIO
Meree 5 Aet, TyGepkyaes u Apyrue 3aboaeBaHus, CONpoBo-
Kaaomuecs nuesmMopubposom, BHUY, nopoxu cepaua, xpo-
HIUMECKHEe TenaTHThL,

AxoKI' nposeaeHa Ha yAbTPa3ByKOBOM AHArHOCTHYECKOM
anmapare akcriepraoro kaacca Vivid S70 npu ucrioanzopanmm
marpuunoro aarunka MSSc-D (1,5-4,6 MIn) ¢ COXPAHEHH-
eM pannbix B popmare DICOM. O6paborky naobpakenii
H KHHOTICTCAL, B TOM YMCAC OLEHKY MPOAOALHOMN Aedopma-
umn (longitudinal strain, LS) Muoxapaa npu nomomum Meroaa
orcaeskuatus narHa (speckle tracking) ¢ srarovennem s ana-
AM3 BCEX CAOCB MMOKAPAQ, OCYIICCTBASAM Ha paboueii crau-
win IntelliSpace Cardiovascular, naargpopme TomTec B coor-
BETCTBUHM C AeficTBYIOmMMNU pexomenaaumsmit (9] (pue. 1).

Aast onenkn SPAP, AQBACHUS B MOAOCTH MPABOTO 1peA
cepans (111 ) ncnoasaosaan merop C. Otto u coarr. (Otto
C., 2016.), AASL OLIEHKH CPEAHEr0 AMACTOAMHECKOTO AABAE
Hua B AA (mean pulmonary artery pressure, mPAP) ~ pop
myay G. Mahan u coast. [10].ITokazarean ¢pyRKumOHAABHOT

CBS3H 1PABBIX OTAGAOB CepALIA U cucTeMnt AA (_righl ventricle-

Pucynox 1. Ouenxa RV FW u LS npu nomomm Meropa orcaexnsanns asikenns naren (speckle tracking)

A - okonvanme anactoant I'DK; B

okonanme cucroant DI anaokapanaasiag RV FW LS -20,3%.

RV EW - cnobopnas crerka npasoro meayaouka (right ventricle free wall);

LS
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npoaoasran aedopmatus (longitudinal strain). TTK — npasuit skeayaouex.
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pulmonary artery coupling, RV/PA coupling) onpeaeasan
KaKk OTHomeHHe QPaKIHOHHOro HimeHeHus maomaan DK
(fractional area change, FAC)/sPAP [11]. Aas xoamsecrsen-
soit onenkt ACC poramcasan eamunisl Byaa mo ¢opmyae,
npeasoxennoi A.E. Abbas u coasr. [12]. Hammentsi ¢ ACC
>1,5 eansnn Byaa cocrasuan 1-io rpynny (n=31), nammenTst
¢ ACC <1,5 eaunmny Byaa — 2-10 rpynmy (n=65).
Hccaesopanie COOTBETCTBYeT CTAHAAPTAM HAAAEKAIIEH
xaunuveckon npaktuk# (Good Clinical Practice) # moao-
wenuam Xeabcunxcxoi Aexaapaumn. ITpoTokoa HccaepoBa-
HIA 0A0OPeH AOKAADHBIM 3THYECKHM KomuTeTOoM (ImpoTokoa
Ne159 or 23.07.2020). MndopMupoBanHOe COrAacHe MOAy-
HEeHO OT BCEX NAIHEHTOB, BKAIOYEHHBIX B HCCACAOBAHHE.
Craricrineckuit aHaAH3 TIOAYSYEHHBIX AJHHBIX IIPOBOAHAN
¢ nomompbio naxera mporpamm SPSS Statistics 21.0. Aas onpe-
ACAGHHS BHAA PACTIPEACACHHS TIEPEMEHHBIX HCTIOAB3OBaH KPH-
Tepuit Koamoroposa—CwmmpHoBa. AAs cpaBHeHHS KadecTBeH-
HBIX BEAMYHMH NPHMEHSAM KpHTepHil XH-ksaapar I[Tupcona,
Tounbi Kpurepuit Qmmepa. Ilpn anasnse KoAWYeCTBEHHbIX
BEAHYHH B CAYYae HX HOPMAABHOTO PaCTIPEACACHHSA HCTIOAB30-
BaH kpuTepHit t CTHIOACHTA; Pe3yABTAThI IIPEACTABACHBI B BUAE
M=£SD (M - cpeanee apudnmeriueckoe, SD — cpeanexsaspa-
THYHOE OTKAOHeHHe). [TpH aHAAN3e KOAMIECTBEHHBIX BEANTHH
B CAy4Yae PaCcIpeACACHHS, OTAMMHOIO OT HOPMAABHOTO, HCTIOAB-
3oBan xpurepuit ManHa-YHTHH; Pe3yAbTaThi NPEACTABACHbI
B BHAE MEAMAHBI H HHTEPKBAPTHABHOTO pasmaxa — Me [25-i
TPOLEHTHAD; 75-i IPOUEHTHAD . AAS OTIPEACACHHS BHIPKEH-
HOCTH CBsi3eil MPOBEACH KOPPeAAIMOHHbIH aHaAn3 CrimpMeHa.
B neasx spisBaenns Hezasucimon caasn ACC c dyrkunonass-
HbiMH XapaxTepucTHramu [DK nenoabsoBasn Aorucruyeckus
PerpecCHOHHBIN aHAAM3 C IPHMEHEHHEM METOAA IPHHYAHTEAD-
HOro BKAIKYeHHs. Pe3yAbTaTsl aHaAM3a NPEACTABAEHHI B BHAE
orsomenns mancos (OLLI) 1 ero 95% AoBepHTEABHOTO HHTED-
Bara (AH). 3a ypoBeHb CTaTHCTHYECKOH 3HATMMOCTH PasAH-
Y NepeMeHHBIX MPHHMMAAM AByCTOpOHHee 3naveHne p<0,05.

PeayabTaThi

Ha KOHTPOABHOM BH3HTe IPyNmnbl GBIAH COMOCTABHMBI
1O OCHOBHBIM KAMHHYECKHM H (YHKIIHOHAABHBIM XapakTe-
pucrukam (Ta6a. 1). Y Goabmurcrsa naypenTos obeux rpynmn
HabAIOAAAOCH MOAHOE BOCCTAHOBASHHE AETKHX [0 AAHHBIM
KT OrK, y 3 nauneHTOs Ka)KAOH rPyTIbl BHISBACHO OCTAaTOY-
HOE NMOPAXKEHHE ABTKHX, CTATHCTHYECKH 3HAYMMbIX MEXKTPYTI-
NOBBIX pasanuuii He Haiaeno (6,0+4,0 u 4,3£1,5% coorser-
crBerno; p=0,537). V ocTaAbHbIX OBHAPYKEHH eAMHHYHBIE
AOKaAbHBIe 04ary $HOPO3a, KAABIMHATBI PAa3MEPOM AO S MM.
Hcxoano Taroke He BHABACHO AOCTOBEPHBIX Pa3AHYHI 110 BbI-
paxeHHOCTH nopaxenns Aerxux (32,7+22,1 u 36,5+20,4%
coorsercreenno; p=0,418).

Ha KoHTPOABHOM BH3HTE CTATHCTHYECKH 3HAYMMBIX pas-
AnaHit no Moppoaoruyecknm xapakrepuctikam DK mexay
rpynnamu He o6Hapyxeno (Taba.2).
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Tabauna 1. KAnauko-QyHKIHORAABHAS
XapaKTePHCTHKA NAIHEHTOB Ha KOHTPOABHOM BH3HTE

Iloxaszareas

Tloa Myxckoit, %

Bospacr, roas

HMT, sr/»*

HBC, %

AL %

HPC, %

GK XCH no NYHA, %
I

14

I 31
ca% | =
OB AK, %
GLs, % f
Toanoe BoCCTaHOBACHHE

aerxux no aarusm KT OTK, % 8,3

HIMT - spexc macce reaa; UBC — nmemuveckas boesnb cepana;
AT - aprepuaasnas rimepronns; HPC - mapymenns pirma cepana;
DK - pyaxunonassusii kaacc; XCH - xponnueckas cepaednas He-
aocrarosnocth; NYHA — Hewo-Hopxcekas acconmams cepaua, New
York Heart Association; CA — caxaprsut anaber; OB AJK - dpaxuus
srIbpoca aesoro xeayaouxa; GLS — global longitudinal strain; KT
OTK - xoMIb10TepHas TOMOTrpadHs OPraHOB IPYAHOMN KASTKH.

Ha xoHTposbHOM Bu3NTE 3HAOKapAHaAbHas LS csoboa-
soi crenxu IDK (right ventricle free wall, RV FW), auao-
kapanasbHas LS cpeanero cermenta RV FW, cucroanye-
CKasl IKCKYPCHs KOAbL[A TPHKYCIMAAABHOIO Kaanana — TK
(tricuspid annular plane systolic excursion, TAPSE), muxo-
Bas CHCTOAMYECKas ckopocTh Koabifa TK u nukoBas panuss
AHaCTOAMYECKas CKOpocTh Koabila TK Obian craTncTHYeCKH
3HayMMO MeHbme B 1-it rpynme. Cucroandeckoe AaBaeHue
B AA no C. Otto u coasT. 6HIA0 CTATHCTHYECKH 3HAYUMO Bhl-
me 8 1-# rpynne (1aba.3).

He BHIABAGHO CTATHCTHYECKH 3HAYMMBIX PasAHIHI
MeXAy IpyImamMH NpH OljeHKe MuoKapAMassHonm LS TDK
(-19,2£5,4 u —19,8+4,1% coorsercrsenno; p=0,891) u an-
Aokapauasssoit LS TDK (-19,9+5,4 u —21,3+4,0% cootser-
crBenHo; p=0,407).

IMpn xoppeasipronHoM aHaamse CnmpmeHa BoisBae-
H cpeanen cuan cas3n Mexay ACC u mPAP no G. Mahan
(r=0,516; p=0,003), ACC u RV/PA coupling (r=-0,509;
p=0,007) B 1-it rpymmne.

Tlo AaHHBIM AOTHCTHYECKOrO PerpecCHOHHOTO aHAAM3a,
B HCXOAHO#T COBOKYITHOCTH NePeMEHHEIX, XapaKTepPH3YIONHX
yuxumonaasuniit craryc IDK u cB53b npaBeix OTACAOB cepa-
ua ¢ cuctremoit AA (sHaokapamassnas RV FW LS, TAPSE,
MHKOBas CHCTOAMYECKAs H PAHHAS AHACTOAMYECKAs CKOPO-
cru xoasna TK, FAC, mPAP, sPAP, RV/PA coupling), Toas-
xo RV FW LS (O111 0,859; 95% AU 0,746-0,989; p=0,034)
u sPAP (OI1I 1,248; 95% AU 1,108-1405; p<0,001) umean
resasucuMylo cBa3b c ACC 21,5 eannnn Byaa.
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rH4ecKas XxapakTepHcTHKa
Ha KOHTPOABHOM BH3HUTE

6 28,0+2,9

3, 3 0
¢ hdory ) O
i 21,1:27 B '
S 18320 | 0244

[ 159441 | 0,088

7,5%2,9

msemmzas TDK, on?

S T o ;
TlomepesHbIi CPeAHHMIT
paavep [DK, mm
Tlonepeunniit 6asaAbHbI
=

N
ETE
8
0

TIpoaoabrsit paamep ITTT, Mm
TTonepeunsiit pasmep ITIT, Mm
O6mnem ITI1, Ma

HIIB s noxoe, MM

TIK — npasstit sxeayaouex; AA — aerounas aprepus; [1I1 - npasoe
npeacepane; HITB — minkas nosas Bena.

HITB Ha BaOXe, MM

INHUKAPAHAABHBIN XHP, MM

Obcyxpenne

B coorsercTBuu ¢ pekomenpauusmu Espomnesickoro 06-
mecTBa Kapauoaoros u Esponeiickoro pecnparopsoro o6-
mectBa, ACC >3 eannniy Byaa ncrnioabsyercst Kak 4acrs re-
MOAMHaMUYecKoro onpeaeaenust Tepmuna A [13]. Cyme-
CTBYIOT pabOThl, B KOTOPBIX ABTOPBI CYMTAIOT AOCTATOMHBIM
aas onpepeaerns Al snavenmnss ACC >2 eannny Byaa [4].
ITpu arom R. Farzaneh-Far u coasr. [14] onpeaeanan ACC
menee 1,5 eaunun Byaa kak HopmaAbHoe.

B pa6ore D. Medvedofsky u coasr. [15] mapkepom cu-
croanyeckoint Aucyrkiuuun IDK cunrasoch sHauenue sHA0-
kapauaassoit RV FW LS menee —22%. Y naumenTos, nepe-
secuux COVID-19, yruerenne snpoxapamasboit RV LS <
~23% accouunpoBaHo ¢ 6oaee BhICOKO# cMepTHOCTHIO [ 16].
Panee BBIIBACHO, YTO MHOTME TIOKA3aTeAM (YHKIIHOHAAB-
soro craryca IDK (TAPSE, RV S, RV FWS LS) y nauuen-
10B ¢ COVID-19 1 0CTpbIM PeCIMpaTOPHBIM AHCTPECC-CHH-
APOMOM OCTalOTCs B pamkax Hopmbl. Kpome Toro, ormeueno,
aro RV FW LS — He Takoii uyBCTBHTEAbHBIH MapKep AMC-
dymxmm DK, kak RV FAC [11].

CoraacHo pesyabraram Hameil paborsi, GOABUIMHCTBO
TIOKa3aTeAeH, XapakTepusylomux (yHKIHOHAABHBIN CTa-
Tyc IDK, 6b1AM CTATHCTHYECKH 3HAYMMO MEHbIIe y MaljHeH-
ToB ¢ ACC 21,5 eannun Byaa. ITpu aTom ToABKO 9HAOKAp-
auaapnast RV FW LS B 1-it rpymme 6b1aa eAMHCTBEHHbBIM
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Tabanmna 3. QyHKIUMOHAAbHAS XaPAKTEPHCTHKA
MPABOTO KEAYAOUKA (KOHTPOAbHBI BU3HT)

Ilokasarean T

Vekopenue noroxka BT
TDK, M/c

TVInoroxa BT TIDK, mm
ACC, eansinn Byaa
Ckopocts TP, m/c

115,5420,9

] 20,4[184;21,7]
1,2[1,0;1,3] =(
2,0(1,822] <
15,0[1

I'papuent TP, mmpr. cT.
FAC, %

53,7 [47,0;59,4]
)

mPAP no G. Mahan,
MM PT. CT.

RV/PA coupling

27,0£9,4

8,4;21,
Y5
: <y
| 2,0;20,0]
TAPSE, mm 23,3£3,4
RV S, em/c : 13,4420 !
RV E) em/c 8,0(7,0;11,0]  11,0[9,0; 14,0]
Hucnuparopusrit 2 80,0 0.192
KOAARHCI'HI-B;% ¢ ) =
Aasaenne B ITI1
1o C. Otto, MM pr. cT. o  a
sPAP no C. Otto, ,0(26,0;35,0] 23,0 [20,0;28,0] <0,001
MMPT. CT. :

2,2[1,9;2,9] <0,001

Ipopoabnas sHAOKapAHaAbHAA AepopMais cBoboaHoI crenkn [DK

-28,3+6,2 0,476
-25,5+6,8 0,028
23,57,1 | 0,142

9, ~23,4 ‘
7,9;-25,8] [-19,8;-27,8] =
BT I'DK - sosopHO#t TpakT npaBoro skeayaouxa; TVI — uxrerpaa an-
HelHOM cKopocTH KposoToka (time velocity integral); ACC — aerou-
HOe cocyaucroe conporusaenne; TP — TpukycnmaaabHasi perypra-
tauust; FAC — QpaknmonHoe M3MEHEHHE MAONAAHM TPABOTO JKEAy-
Aouxa (fractional area change); TAPSE — cicroameckas akcKypcus
KOABIIA TPHKYCTHAAbHOTO Kaanana (tricuspid annular plane systolic
excursion); RV S’ — mMKoBast CHCTOAMMECKAsS CKOPOCTh KOABLIA TPH-
KycnuaaAbHOro kaanama (right ventricular velocity, tissue Doppler
imaging, peak s'), RV E’ — paHHAs AHACTOAHYECKAs! CKOPOCTD KOABLIA
TPHKYCITHAAABHOTO Kaanana (right ventricular velocity, tissue Doppler
imaging, peak ¢’); HITB — mikusis noaas sena; I1I1 - npasoe npeacep-
Aue; SPAP — cHCTOAMYECKOE AABACHHE B Aero4HOI aprepuy (systolic
pulmonary artery pressure); mPAP — cpealee AHACTOAHYECKOE AdBAC-
HHe B AerouHoit aprepun (mean pulmonary artery pressure); RV/PA
coupling — GyHKIUMOHAABHAS CBS3b TPABbIX OTAEAOB CEPALIA H CHCTEMBI
Aerousoit aprepun (right ventricle-pulmonary artery coupling); RV
FW - cBoboanast cTenka npasoro xeayaouxa (right ventricle free wall).

Basaabsbrit cerment, %
Cpeannit cerment, %
ATIHKAABHBIN CEIMeHT, %

RV FW, %

[apaMeTpoM, KOTOPbIH OKA3aACs HIDKE TMPEANOAAraeMoit
Hopmbl. O6pamaer BHHMaHMe, YTO B PaMKaX pedepeHCHBIX
3HayeHumit ocrasaacs Takke sPAP. Tlpu onenke persoHasn-
HOH COKPaTMMOCTH TOABKO dHAOKapAMaAbHasi LS cpeanero
cermenta RV FW 6biaa yruerena B 1-it rpynme. Heobxoau-
MO OTMETHTb, YTO IPyNIbi GBIAH COMOCTABHMBI MO TSKECTH
nopaxenus aerkux no pAanabiM KT OI'K kak mcxopno, Tak
¥ Ha KOHTPOABHOM BH3HTe.

B uccaeposanum C. Bleakley u coast. [11] mpoaemon-
crpuposana Koppeasiums Mexay ACC u RV/PA coupling
y nauuentos ¢ COVID-19 u ocTpbiM pecnHpaToOpHbIM AMC-
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Tpecc-cuaapomom. Hamu Takoke HafiAeHbBI yMepeHHbIe CBA3H
mexay ACC u RV/PA coupling, mPAP no G. Mahan s rpyn-
ne ¢ ACC 21,5 eaunnn Byaa. BeposTro, BbisiBAeHa CBA3b
smexay yraerennem ¢ynxmun IDK, npusnakamu A 1 pas-
obmenneM CBS3H NPaBBIX OTAGAOB CepAla ¢ cucremoit AA
y nanenros ¢ ACC 21,5 eannnn Byaa uepes 3 mec nocae
COVID-19-nuesMonnn.

Coraacio Redox-reopun peaamsanun HPV, noaasae-
aue O,-uyBCTBHTEABHBIX KV-KaHAAOB AEMOASPH3YET rAaA-
KOMblleqHble KAeTKH AA, aKTHBHPYS MOTEHIIHAA3ABHCH-
Mbie KaAbL[HEBHIE KaHAAbl, BBI3bIBAsi BA3OKOHCTPHKIHIO
[17]. S.L. Archer u coasr. [18] npeanoaarator, uro 6aoka-
TopHs Kaabumessix kanasos (BKK) 6yayr ycyrybasrs ra-
nokcemuio npu COVID-19-nuesmonnu. B 1o ke Bpems,
eCcTb AaHHBIE 00 ACCONMAIMH NPHUMEHeHHS AMAOAMMMHA
¢ Goaee nuskoit cmeprHOCThIO y nanuenros ¢ COVID-19
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TPOMBO3 YIIKA AEBOTO IPEACEPAMSA Y IEPEHECIIHUX
HOBYIO KOPOHABUPYCHVYIO MHOEKIIUIO BOABHBIX
C HEPCUCTUPYIOIIENA OUBPUAASIIMEN IIPEACEPAHUM

Otgerika vacrorst # 0coferHoCTel TpoMB03a yixa aesoro npeacepans (VAIT) y neperecumix HOBYI0 KOpo-
sasupycryio uudexinno (COVID-19) Goanubix ¢ nepcucrupyomeit pubprassiuei npeacepamit (OI1).

Ypecnumesoanas axoxaparorpapus (UI19xoKT') samoanena 128 NOATOTOBAGHHBIM K KAPAHOBEPCHH
Goasusiv ¢ nepeucrupyiomeit OIT, #3 xoropsix 36 (28,1%) neperecan COVID-19. V 3 (8,3%) maunu-
eHTOB 06beM MOPAKEHHS AErKHX cocTaBAsA S0-75%, y 31 (86,1%) — 25-50%, y 1 (2,8%) — menee
25%. Eme y 1 nangmenTa nopaxeHHs Aerkux He Opiao. MesnaHa BpeMeHn oT MoMeHTa 3aboaeranns
COVID-19 A0 BrAOueHMsi DOABHBIX B HCCACAOBaHHE COCTaBHAa 70,5 Auf. Ha MomeHT BRArOueHMS
B HCCAGAOBaHHE TECT OAMMEPa3HO HenHow peakiuit Ha SARS-CoV-2 y scex naipitenTos GbIA OTpHIa-

MamuenTts:, nepenecue COVID-19 u ue Goaesuie COVID-19, Ghiax CONOCTABHMB 110 BO3PACTY
(62,5292 u 62,4%9,1 roaa coorsercrsenro; p=0,956), nososomy cocrasy (Myxumsu 52,8 u 59,8%
coorBercTBenro; p=0,471) 1 oleHKe pHCKa pa3BHTHA HHCYAbTa (2,19£1,28 1 1,95+1,35 6asaa coot-
sercrBenHo; p=0,350). ITpoAOAKHTEABHOCTD IOCACAHETO IMH30A2 APHTMITH y neperecumx COVID-19
nainueHTos 65iA2 Goabine, YeM B rpymie cpasserus (76,5 u 45,0 Ans coorsercrsenno; p=0,011). Bee
GOAbHEIE TOAYSAAN IEPOPAALHEIE AHTHKOAT YASHTbI, piueM 55,6% GoabHbix, neperecux COVID-19,
TIOAyHaAW puBapoxcaban, a 62,0% Goaranix, e HGoaesmux COVID-19, — annukcaban. Meanana npo-
AOAKHTEABHOCTH ITPHeMa aHTHKOAryAsHToB y neperecmnx COVID-19 naunentos Obisa Goabine, qen
B rpymme cpassenns (61,5 u 32,0 ans; p=0,051). Tpom6 8 VAT seisisaen y 7 (19,4%) 6oannsix, nepe-
necumx COVID-19, uy 6 (6,5%) Goassbix rpynna cpasresns (p=0,030). Y nepenecumx COVID-19
TalHesTOB TPOMO Ha BCeM CBOeM NPOTsuKeH!H npuaeras K crerkam YATIT, a y nampenTos, e Goaesunx
COVID-19, smea cBofoaHy 0 49acTs, 00pasyiomyio ocTpsiit yroa co crenkamu YAIL Ipu sassaun
Tpomba ckopocts kposoroka B YAIT y Goasusix, neperecunx COVID-19, 6siaa cymecTseHHO Bbille,
geym B rpynne cpassenus (31,0£8,9 u 18,8+4,9 cu/c coorsercrsenso; p=0,010). ITpn nosropHOM
MCCABAOBAHHH, BRIIOAHEHHOM B CpeaHeM depe3 24,0 And, pacTsopesne Tpomba y G0ABHBIX, neperec-
mx ¥ He Goaesmmx COVID-19, ormeseso 8 80 1 50% caydaes COOTBETCTBEHHO (p=0,343).

¥ 6oasneix ¢ nepcncrupyromeit OI1, nepeHecuinx HOBYIO KOPOHABHPYCHYIO HEexHio, TpoMb03 VATT
BBIABASICTCS Halle, 9eM y GoasHix, He foaesmux COVID-19, xapaxTepHsyeTcs IPHCTEHOYHBIM PAacHo-

Hogsas xoponasupycras uadexnua COVID-19; dubpuassips npescepanit; YpecnHIneBOAHAs IXOKap-

Mazur E.S., Mazur VV,, Bazhenov N.D., Kunitsina M.Ye. The left atrial appendage thrombosis
of in patients with persistent atrial fibrillation after the novel coronavirus infection. Kardiologiia.
2022;62(3):21-27. [Russian: Masyp E.C., Masyp B.B., Baxeros H.A., Kyruuura M.E. Tpom6os ymxa
AEBOTO NMPEACEPAHS Y NEPeHeCHIHX HOBYH0 KOPOHABHPYCHYI0 HHQEKIHI0 HOABHBIX C HePCHCTHPYIOIIeR
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Beeaenne

pekumn anTHKOaryAsHTHOM Tepanuy (AKT) y nepenecmmx

Ilo aAanubiv QeseparbHOi cAyxObi O HaA30pPY B cde-
pe 3amuThi Npas noTpebureaei 1 Gaaronoayuns yeAosexa,
HA MOMEHT HANMCaHWA HACTOAINE CTaThM HOBYIO KOPOHa-
supycuyio uaexunio (COVID-19) nepenecan 5,49 man
rpakaan Poccuiickoit Pepepauun, MHOrHe H3 KOTOPBIX
CTPaAAIOT 3260AEBAHHAMHM CEPACYHO-COCYAHCTON CHCTe-
MBI, B TOM 4HCAe, Pubpuarsumeit npeacepanit (OIT). Cyme-
crBylomue pexomenaauun | 1-3] He npeaycmarpusator kop-
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COVID-19 Goashbix ®IT, 9To MOxeT OBITH CBA3AHO € OTCYT-
CTBHEM AAHHBIX O YacToTe TpoMbooOpa3oBanns B Mpeacep-
AHAX H PasBUTHA TPOMOOIMOOANYECKHX OCAOKHEHHH Y Ta-
KHX NalHeHToB. B cBA3M ¢ 3THM MBI COYAM 1eAeCcO00pasHbIM
MPOaHAAM3HPOBATh Pe3yABTaThl YPECIHIIEBOAHOM 3XOKap-
anorpadun (YI13xoKTI'), BoinosHeHHO! GOABHBIM C MepCH-
crupyromeit OI1 8 nepuos nanAeMuH HOBOH KOPOHABHPYC-
HOM HEeKuHm.
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Iean

Ouenka wacrors n ocobennocreit Tpombosa ymka Ae-
soro npeacepanst (YAIT) y Goasmnix ¢ nepeuctupyiomeit
OI1, nepeneclmx HOBYIO KOPOHABHPYCHYI0 MHPEKUMIO
(COVID-19).

MarepuaA ¥ METOADI

Mccaepoanme HOCHAO 0BcepBauoHHbiil XapakTep, Gbi-
AO BBIITOAHEHO B COOTBETCTBHHM €O CTAHAAPTAMH HAAAEKA-
IeN KAMHMMECKON MPaKTHKM M NPUHUHTIAMK XeAbCHHKCKOM
AeKAapanun M opobpeno arudeckum komurerom PI'BOY
BO «Teepckoit I'MY» Munsppasa Poceun. Bee 60Abuble
MOATMCAAN HHPOPMUPOBAHHOE COTAACHE HA HCTIOAB3OBAHME
PE3YABTATOR HCCACAOBAHMI B HAYHBIX LEASAX.

B mccaepOBaHME MOCACAOBATEABHO BKAIOYAAH Beex GoAb-
HBIX ¢ nepencTupytomen ML, KOTOphIM NepeA rocnuTasusa-
nuen B kKaunnky Tsepckoro MY ¢ 1ieabio naanosoit kapauo-
pepcun Gpiaa ambyaaropro snmoanena YUIT9xoKIL Bkao-
YEHHE TAIMEHTOB B HCcAeAoBanne mavasoch 07.09.2020r.,
korpaa Owia obcaepoman nepsuit GOAbHOM, nepenecmi
COVID-19. C aroro MomenTa B McCAAOBaHHe GBIAM BKAIO-
vennt 128 maumentos, us koropix 36 (28,1%) nepexecan
COVID-19.

OcHOBAHHMEM AASt OTHECEHMS MAIMENTa K rpyrie 60Ab-
upix, mepenecmnx COVID-19, caykuan AaHHbie MeAn-
UMHCKON AOKYMEHTALMM, BKAIOMAS PE3yAbTaTHl TECTa No-
anmepasnon nennon peakuun (ITLP) na SARS-CoV-2
W peayabtatsl KomnbioTepuoit Tomorpadun (KT) aer-
kux. ¥ 3 (8,3%) nayuenros obvem MTOPAXKEHMS ACTKHX CO-
crasasa S0-75% (KT-3), y 31 (86,1%) - 25-50% (KT-2),
y 1 (2,8%) - Ao 25% (KT-1). Eme y 1 naumenra nopaxe-
HHE ACTKUX OTCYTCTBOBAAO, M OH AEMHACSH aMByAaTOpHO.

Ha ¢ore koponasupycHoit nudexin y peex 36 60AbHbIX
Gb1aa saperucrpuposana OIT, npuuem y 17 (47,2%) naumen-
TOB OHa GbIAQ BhisIBACHA Briepsbie. Y ocTaabHbix 19 (52,8%)
naipenTon anu3oast OIT, norpebosasime nposesenms Kap-
AMOBEPCHH, OTMEUAANCH H A0 3a60aesanns COVID-19, AKT
HU3KOMOACKYASIPHBIMH T'EMapUHAMH TIOAYMAAH BCE TOCIHH-
TAAM3HpOBaHHble OGOAbHBIE, AMOYAQTOPHBIN MALMEHT Ha-
XOAMACS HA AAMTEABHON Tepanuu puBapokcabaHoM B A03e
20 mr/cyr no nosoay panee anarnocruposannon @I1. Ilo-
CAE BHINMCKH M3 HHPEKIHOHHOTO CTALMOHAPA [IPUEM Hepo-
PAABHBIX AHTHKOAIYASIHTOB IIPOAOAKHAK 8 (47,1% ) GoAbHBIX
¢ Briepsbie puisBAcHuoM 1 13 (68,4%) ¢ panee anarnocTupo-
pannoit OIL Y 15 (41,7%) nayuenros Guia nepepois B npu-
eMe AHTHKOAYASHTOB AAMTEABHOCTBIO 0T 20 A0 136 Aueit
(Meamama 49 aneit), npu ToM uTo 10 13 HHX HYKAQAKCH B T10-
crosunoit AKT (onenxa no mxase CHA2DS2-VASc Goaee
1 Gaaaa y syskunn n 6oaee 2 6aaros y skennmn), Bpemst, npo-
meamee ot 3a6oaesanust COVID-19 Ao Bralouenns nanuen-
Ta B HACTOAIIEE HCCACAOBAHNE, COCTABASAC OT 35 AHEl A0 ro-
Aa (Meamana 76,5 Anst). Ha MOMEHT BKAIOYEHHS! B HCCACAOBA-
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ue rect [TLIP na SARS-CoV-2 6bia OTPHIATEABHBIM Y BCEX
GOABHBIX.

YITxoKI' emoansian sa annapare Vivid $70 («GE»,
CIIA) ypecnmieBOAHBIM MATPUUHBIM MYABTHIAQHOBBIM
dasuposanubim aarunkom (2D/3D/4D) 6VT-D. Ckannpo-
panue YATT ocyiecTBAsAN H3 CPEAHETTHIIEBOAHOTO AOCTYTIA
B ceveniix ot 0 A0 180° ¢ nomwarossiv uurepsasom 10-30°%
Tpom6ei 8 YATT onpeaeasiau Kak AMCKpeTHHIE dXOMOIHTHB-
HBIE MACCHI, OTAMYHBIE 110 AOTHOCTH OT IHAOKAPAA M Tpe-
BeHIaThIX MBI,

Tpom6 B YAIT 6nia soissaen y 13 (10,2%) us 128 raio-
MEHHBIX B HMCCACAOBAHME raumeHToB. B cAyuae shissae-
HUS TPOMOA TOCTTMTAAHIAUMIO NMALMEHTA AASL TIPOBEACHHS
KAPAMOBEPCHH OTMEHSAH W HA3HAYAAM AQTY TOBTOPHOA
YITOx0KI' Aast KoHTPOAs pacTBOpenns Tpomba Ha pone am-
Gyaaropront AKT. Ilosropuas YTITIxoKI" 6piaa shirosne-
Ha 9 MALHEHTAM C BhISIBACHHBIM IIPH NEPBOM MCCACAOBAHKM
rpombGom B YAIT, 3 naumenTa He ABMAMCH HA MOBTOPHYIO
HUIT9xoKI, y 1 naumenTa CpoK ee MpOBEACHHS K MOMEHTY
AHAAM3A PEIYABTATOR MCCACAOBAHMS C1Le HE HACTAA.

Crarncriveckas  06paboTka pPeayAbTaTOB MCCACAOBA-
HIsl POBOAMAACH € MOMOIBIO MakeTa nporpamm IBM SPSS
Statistics 22. AaHHBIe TPEACTABACHDI B BUAE CPEAHErO 3Ha-
YeHMA 1 cTaHAAPTHOTO oTKAOHEeHHA (M£SD) 8 cayuae nop-
MAABHOTO PACITPEACACHHS TIPHIHAKA, MEAHAHD! U MEKKBAp-
THALHOTO MHTEPBAAQ NPH OTKAOHEHMM PACTIPEACACHMS OT
HOpMaAbHOTO ~ Me (P25=P75) MAM ABCOAIOTHBIX M OTHOCH-
TeAbHBIX 4acTor ~ n (%). Mexrpynnossie pasausus oue-
HUBAAM € IOMOIIBIO KpuTepust t CTHIOACHTA HAM KpUTEpHS
ManHa-YHTHN B 3aBUCHMOCTH OT BHAQ PACTIPEACACHMS Te-
pemeHHbIX, HacTOTHBIA AHAAMS NPOBOAMAM € HCTOABZOBAHH-
eM KPHTepHs XH-KBAAPAT. PasAvums NPHUIHABAAM CTATHCTH-
veckH 3HauuMpIMn ipi p<0,05.

Peayabrarn:

Meskay 60abbIMu ¢ niepencTupyiomeit P11, ne Goaenun-
mu COVID-19 u nepenecimu aTo 3aboaesanne, He BhisiBAL-
HO CTATHCTHYECKH 3HAYUMbIX PA3AMYUHIL 110 BOIPACTY, IIOAOBO-
MY COCTaBY M PACIPOCTPAHEHHOCTH COMYTCTBYIOWEN NaTo-
AOTHH, YHHTHIBAEMOH MPH OLIEHKE PUCKA PA3BUTHS MHCYARTA
(raba.1). He ormeueHo CTaTMCTHMECKH 3HAMMMBIX PA3AM-
uHil 1 110 cpearnM otenkam 1o mkase CHA2DS2-VASc. Tem
HE MeHee HeAb3sl He OTMETHTD, YTO HuleMuueckas GoaesHb
CePANA, CAXapHBIil AHAGET M XPOHMUECKAS CePACYHAS HEAO-
crarounocts y nepenecmmnx COVID-19 natpenron ormeua-
AMCh IPUMEPHO B 2 PA3a Yaille, YeM B IPYIIe CPABHEHMSL.

[TpOAOAKNTEABHOCTD OCHOBHOTO 3260ACBAHMA B CPABHM-
BAEMBIX IPYNNAX CTATUCTHYECKH 3HATHMO HE PA3AMMAAach.
He BBIABACHO CTATHCTHHECKH 3HAYHMBIX PA3AMUMI M 110 AOAC
auty, y koropuix OIT 6uaa anarsocruposana snepssie. [po-
AOAKHTEABHOCTD TOCACAHETO MAPOKCHAMA APUTMHH y nepe-
necmx COVID-19 maunentos 8 cpeanem 6biaa Ha 31 aenn
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Tabauna 1. XapakrepucTHka 06CAEAOBAHHBIX MIALMEHTOR
COVID-19

55(59,8)
‘ 62':4#9;

Iloxasarean

Myscimnn

Bospacr, roam
ApTepHAALHAS THITEPTEH3MS
HBC

Caxapuuii Analer

XCH

Hucyanr s anaMuese

Ouenka
no CHA2DS2-VAS¢, Gaaant

Aasreasnocrs OIT, mec

DI suismaena priepssie

Tocaeaunit 3304, AUN

Tpeneranue npeacepAmit
 AmkcaGan 10 M/ eyt
Bappapuu 2,5 Swr/ eyr
Asburarpan . 300 mr/cyr

Pnnapoxcnﬁau 20 Mr/ cyr

Aanreasiocrs AKT, ann

Kpoworokn YAﬂ, em/e
Tpomb s YATT

AQHHBIE TPEACTABACHBI B BHAE CPEAHETO H CTAHAAPTHOT'O OTKAOHE-
st (MESD), MeAnasbt i MeskksapTiabroro murepsasa (Me [P,y
P..]), aGeoatominix it orHocHreabibix yactor - n (9%). MBC — nimenmu-
seckas Goaeantb cepana; XCH — XpoHHIECKast CePACTHAS HEAOCTATON -
socth; CHA2DS2-VASC ~ KAHHHMECKAS IKAAQ OLEHKH PHEKA HHCYAL-
7a; 11 - dubpuarsums npeacepanit; AKT ~ anrukoaryanuruan repa-
sty YALT = yuiko Aenoro npeacepams.

GoAbie, HeMm y BOABHBIX TPYIIIBI CpaBHeHust. Y nepeHeciumnx
COVID-19 nanmenton mourn B 2 pasa pexe OTMEHAAOCH
TPENeTaHne NPEACEePAHi, HO ITO PA3AMNHE He AOCTHIAAO
YPOBHSI CTATUCTHYECKOM JHAUHMOCTH.

Bee mammentn noaysaan AKT, B GoasmmucTBe CAy-
YACH HAIHAYAAMCH NpsiMble TEPOPAABHbIE AHTHKOAIYASH-
i1 Tlpu aTom 62,0% nauuenros, ne Goaesumx COVID-19,
6b1A Hasnauen anukcaban, a 55,6% nanMeHToB, MepeHecmx
COVID-19, - pusapokcaban. CpeaHsis IPOAOAKHTEALHOCTD
npuemMa aHTHKOAryAsHTon y neperecinx COVID-19 nanm-
eHTOB OBiAa TOuTH B 2 pasa GOAbIIE, YeM B IPyTITE CPABHEHIL.

Cxopocrb kposoroka 8 YAIT B cpasuusaembix rpymmax
GBIAQ IPAKTHYECKN OAMHAKOBOM, oAHaKo TpoMGoa YATT y ma-
uentos, nepenectmx COVID-19, ormevaacs B 3 pasa wame,
qeM y naymenTos, ve Goaesunx COVID-19,

B r1abA.2 npeacraBAeHa XapakTePHCTHKA MALMEHTOB
¢ soispaensbiM nipi UTI9xoKI' tpombom B YAIL. Boan-
HbIC CPaBHUBAEMBIX rpynn GbIAM CONMOCTABMMBI 110  BO3-
pacty (68,373 u 62,0+16,1 ropa coOTBErCTBEHHO;
p=0,373), moaosomy cocrasy (myxuns 33,3 u 57,1% coor-
sercrsenno; p=0,391) u ouenke pucKa pasBUTHS HHCYAb-
ta no mkase CHA2DS2-VASc (2,8340,41 1 3,001,29 6aa-
Aa coorpercraenno; p=0,707). Bee Goabnnie noaysaan AKT,
8 GOABUIMHCTBE CAyMae NPOBOAMAACH TEPAITHs NPAMBIMK T1e-
POPAABHBIMM AHTHKOATYASHTAMK. TIPOAOAKHTEABHOCTH Ae-
ueHus Ha MomenT nposeaeHns nepsoit UTOxoKI™ cocrasan-
A2 o1 4 Ao 350 aneit (Meamana 28,0 Anst y naumuentos, He Go-
AEBIIMX HOBOA KOpoHasupycHon muexumesr, n 22,0 Ans
y nanuenton, neperecunx COVID-19; p=0,836).

Pesko BbIpaKeHHble MEXIPYNNOBbIE PAsAHuMs GBIAH BbI-
asaenst npu UTTOxoKT. Bo-nepsuix, npu Haanuuu rpomba
ckopocTs narnanms kposn ua YAIT y 6oAbHbIX, nepeneciinx

Tabanua 2. XapakrepHcTnKa NAHEHTOB ¢ TPOMGOM B YIIKE ACBOTO IPEACEPAHS

Ilepnoe Hecaeonanie Bropoe nccaeposanue
AKT axT, AKT
Aneit ‘

Annxcaban 10 mr 60 AmkcaGan 10 mr
Armxcaban 10 Mr 4 Pusapokcaban 20 mr
Pusapokcaban 15mr 36 Pusapoxcaban 20 mr
Aaburarpan 300 mr 36 ~ Pusapokcaban 20 mr
Anuxcaban 10 mr 14 Punapoxcaban 20 mr
Bapgap 2,5 Mr 14 Bapdapin 3,75 mr
Pusapokcaban 20 mr 22 »  AnmxcaBan 10 mr
Anuxcaban 10 mr 20 Anxcaban 10 mr
Arnkcaban 10 mr S —
Anxeabau 10 mr 90 —
Anuxcaban 10 mr 6 Annxcaban 10 mr
Bapdapun § mr 108 =
Bapdapun 2,5 mp 350 H& —

COVID-19 - nopas xoponnnupycuu nngexuns, CHA2ZDS2-VASc - kannnueckas mraa mum PHEKA HHCYALTA Y 60Ammx ¢H6puMnuueﬂ
npeacepanit, AKT — arriroaryasiras reparmist (Tpenapar i cyronnas A3 B MEAAHIPAMMAX),
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COVID-19, 6biaa mourst B 2 pasa Bblllle, YeM B rPyIIe Cpas-
senusi: 31,0£8,9 cm/c nporus 18,844,9 em/c (p=0,010).
AAsi CpaBHEHMsI yKaXkeM, 4TO B OTCYTCTBHe Tpomba cKo-
pocth kpoBotoka B YAII y nepe6oaesmux 1 He 6oaeBmmx
COVID-19 nauueHToB OblAa NMPaKTHYECKH OAMHAKOBOI:
33,2+10,3 u 34,0+10,6 cM/c coorsercrenno (p=0,653).
Bo-BTOpBIX, yABTPa3ByKoBas KapTiHa TpoMb03sa YAIT B cpas-
HHBaeMbIX TPYMIAX CYIECTBEHHO Pa3sAMYAAach. Y MarueH-
08, He 6oaesumx COVID-19, ocHoBanne Tpomba 3anoAHs-
20 sepxymky YAIT, a cBo60AHas 4acTh HAXOAMAACH B €r0 T10-
socti, obpasys ocTpsiit yroa ¢ ero crenkamu (puc. 1 A, B).
[Ipu MHOTOCpe30BO¥ TPeXMEPHO# 3XOKapAHOrpadHu BHAHO,
210 cBoboAHAs yacTh TpoMba He npuaeraer K crenkam YATI
(puc. 1, B). Takyto yabrpassykoByio KapTiHy Tpomba B YAIT
MOXKHO CYMTATh THITHYHOM AAst 60AbHBIX ¢ PTT.

¥V nanmentos, nepexecmux COVID-19, tpom6 3amoa-
s sepxymky YAIT n pacnpocrpansacs k ocnosanuio YAIL,
fAOTHO mpuAeras K ero crenkam (puc.2). Taxoit BapuaHt
tpombo3a YAIT MOKHO Ha3BaTh MPHCTEHOYHBIM MAM aTH-
THYHBIM.

[ToBTOpHOE MCCAeAOBaHME GBIAO BBHITOAHEHO 9 MalMeH-
TaMm, y 6 U3 KoTopsix nocae BoisiBAeHHst Tpomba AKT Gniaa
M3MEHEHA MAM CKOPpeKTHpoBaHa. MHTepBaA MexKAy MCCAe-
A0BaHMAMHM y maumenTtos, He 6oaesmmx COVID-19 u nepe-
secmux 910 3aboaesanue, cocrasua 26,0 u 24,0 AHa cooT-
sercrsenno (p=1,000). PactBopenne Tpomba KOHCTaTH-
posao y 2 (50,0%) nauuenros, ve 6oaesumx COVID-19,
1y 4 (80,0%) 6oabhsrx, nepenecunx COVID-19 (p=0,343).

O6cyxaenne

M3 128 BKAIOUEHHBIX B HACTOSIIEE MCCAEAOBaHHE OOAb-
=p1x nepcuctupytomeit OIT HoByo KopoHaBHpyCHYIO HHEK-
1MI0 nepeHecau 36 (28,19%) marmenToB, B TO BpeMsi KaK B 1je-
AoM no pernony umcao nepeboaesmux COVID-19 na mo-
MEHT HAIMCAHUs CTaThU COCTaBAsAO noutu 4,1% [1]. Cyas
110 MPEACTABACHHBIM B AUTEPATYPe AAHHBIM, TIPHYHHON CTOAD
BBIPUKEHHBIX Pa3AMHHIt MOTYT ObITh KaK BhICOKast 3aboAeBae-
mocts COVID-19 cpean 6oabubix ®I1, Tak 1 yacroe passu-
THe HOBBIX CAyYaeB apUTMUH Ha poHe aToro 3a6oaesanus [4].

HssecrHo, uro pacnpocrpanennocts PIT cpean Bapoc-
AOrO HaceAeHMs cOcTaBasier mopsiaka 2-4% [S], a y ymep-
mux ot COVID-19 nanumenros ®OIT B anamHe3e oTmevarach
B 24,5% cayuyaes [6]. MOXHO moaaraTh, YTO BBICOKAsi pac-
npocrparenrocts PIT cpean ymepunx or COVID-19 60ab-
HbIX 06ycAoBAeHa TeM, uTo passuTHio OIT u 3a6oaeBannio T4-
sxeapivu popmamu COVID-19 criocobeByioT oaHM 1 Te Xe
$akTOpBI — MOKUAOH BO3PACT U HAAMYME COMATHYECKOM T1a-
tororuu [4, 7]. Ormernm, uto 85,9% obcaepOBaHHBIX Ha-
MH 6OABHBIX GbIAM cTapiie 65 AeT M/HAM MMEAH CONyTCTBY-
fomue coMaruueckue 3aboaesanus. Ilpu atom y 34 (94,4%)
u3 36 nepenecmmnx COVID-19 6oApHBIX OTMEYAAACh TsKe-
Aast MAM CpepHeTsDKeAast popma 3aboAeBaHMSL.
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ITo AaHHBIM AHTepaTyphl, Briepsble BbisiBAeHHas PIT Ana-
rHocTupyercs y 3,6-6,7% 6oasupix COVID-19, a npu Tsxe-
Aom Teyenuu 3aboaesarmus — B 10% cayuaes [8]. ITpu atom
KOPOHaBUPYCHAsi HHQEKIMS PACCMATPUBAETCA He Kak Mpu-
unHa passurTusa I, a kak Tpurrep, «sanyckaomuin> apur-
MHIO y IPEAPACTIOAO’KEHHBIX K 3TOMy nauueHTos [8,9]. Y 06-
caepoBanHbIx HaMu 6oabHbix OIT Gbira BriepBbie AMArHOCTH-
posaHa B 42,2% cayuaes, npuyem y nepenecunx COVID-19
GOABHBIX TaKasi APUTMHS BCTPEYAAACH HECKOABKO Hallle, YeM
y He 6oaesmux COVID-19: 47,2% nporus 38,0% coorser-
creento (p=0,342). BoaMOKHO, OTMEYEHHbIE PA3AMYHUS OT-
paxaior «BkAap» COVID-19 B pazsuTre apuT™Mum.

K uncay ocobenHoCTeNn HOBOH KOPOHABUPYCHOM MHeEK-
UMM OTHOCSTCS BbIPQKEHHbBIE HAPYIIEHHs! B CHCTEME IeMo-
CTa3a, BEAYLIHE K PasBUTHIO TPoMBO30B 1 TPOM60IMEOAH-
decknx ocaokHeHH#. Tak, TpoM603 ray6okix BeH y 60ABHBIX
¢ Tsoxeabm TedenueM COVID-19 soisBasiercs B 17,3-25,0%
cayuaes [10, 11], a Tpom60aMBOANS MEAKHMX BETBeM Aerod-
Hoit aprepuu — B 40-81% cayuaes [ 12, 13]. Aannsie o yacro-
e pazsutus Tpombo3a YAITy 60apusix COVID-19 B aurepa-
Type He IPEACTABAEHDI, HO HIIEMHYECKHIA HHCYABT TP KPH-
THYECKOM TedeHnH 3aboaeBanus oTMeyaercs B 5,7% cayvyaes
[14]. Oanako BO Beex 3THX CAyHasix pedb HAET 06 0CTpoM Ite-
proAe 60Ae3HH, B TO BpeMsi KaK B HACTOSIIEM HCCAGAOBAHHMH
BBICOKAS 4aCTOTA MPEACEPAHOTO TpoMb03a BhIsIBACHA Y BOAB-
Hbix ¢ nepcucrupytomeit @IT, nepenecmx COVID-19
He MeHee Mecsla Hasap. BO3MOXHO AM B TaKOH CHTYyauuu
csizaTh pa3surie Tpombo3a B YAIT ¢ nepeneceHHO# KOpoHa-
BHPYCHOM MHeKIen?

B.E. Fan u coasr. [15] ony6ankoBaau onucanue 4 cay-
4aeB apTePHAABHOTO TPoM0OO03a, PasBHBIIETOCS Y MOAOABIX
(cpeannii Bospact 38,5 roaa) 3A0POBBIX MY>UHH B CPEAHEM
uepes 78 AHeit nocae 6ecCHMNTOMHOMN KOPOHABUPYCHOM HH-
dexipn. TIpoaHaAM3HpPOBAB Pe3yAbTAThl BHINOAHEHHBIX HC-
CACAOBAHMIT M AQHHBIE AUTEPATYPbl, aBTOPBI NPHIUAH K BbI-
BOAY, 4TO MPHYHHON TPoMO0O3a MOTAO CTaTh CTOMKOE Hapy-
uieHne PyHKI[MH SHAOTEANS], BBI3BAHHOE €ro MOBPeXAeHHEeM
BO BpeMsi OCTPOi HHEKIHH.

B uccaeposanun O.B. Baarosoit u coasr. [16] PHK
SARS-CoV-2 B Muoxapae 6biaa BbisiBAeHa Y S u3 6 60ABHBIX
¢ MOPPOAOTHYECKN BepUPHULIMPOBAHHBIM MOCTKOBHAHBIM
MuokapauToM (cpeanuit Bospact 49,0+9,2 ropa), CHMIITO-
Mbl KOTOPOT'O ITOSIBHAMCD B CpeAHeM uepes 5,5+2,4 mec 1o-
cae nepenecenHoro COVID-19. Tlpu arom MakcMMaAb-
Hpiit cpok nocae COVID-19, no ucreyeHnn KOoTOporo
BUPYC GBIA BBISIBACH B MHOKapAe HOABHOTO C aKTHBHBIM MH-
OKApPAMTOM, cOCTaBMA 9 mec. Y 2 maumeHTOB NMPH IHAOMH-
OKapAHAAbHOI GHOTICHM GBIAM BBIIBACHBI TPUSHAKH AMM-
$OLHUTAPHOTO IHAOKAPAMTA C YTOAIEHHEM H CKAEpO-
30M IHAOKAPAd, OTAEAbHBIE GHONTATHI GBIAM MOAHOCTBIO
MPEACTAaBAEHbBI TPOMOOTHUECKUMH MACCAMM, COCTOSIIMMHU
13 GUOPHHA M IPUTPOLUTOB U NPOHUIAHHBIMH HEATPOPH-
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Aami. Eme B OAHOM cAyyae npyu GHONCHH BbISBACH MPHCTe-
HOuHBIA TpoM603 6e3 3HAOKapAHTA.

ITpeacraBsenHble  HabAIOAGHMS  CBHAETEABCTBYIOT,
YTO HOBas KOPOHABHPYCHas MHQEKIHS MOXKET CTaTh NpH-
YMHOH TPoMO03a He TOABKO B OCTPyK0 $asy Ooaesnn, Ho
H O TPOMECTBHH AOCTaTOYHO OOABIIOro BpeMEHH TMo-
cae unduumposanus. Kpome Toro, seaymyno poas 8 pas-
BuTHH TpombGo3a y nepenecuux Ha pore COVID-19 Goas-
HBIX MOKET HIPaTh NOBPEXKACHHE JHAOTEANA HAH IHAOKAPAR.
006 3TOM CBHAETEABCTBYIOT M PE3YABTATHI HACTOSINErO HCCAS-
AoBaHus, noaydennsie npu YI19x0KT.

IMpu @Il raasHo#i npuumHOi ofpasoBaHus TpoM-
6a B YAIT cAyXHT CHIDKEHHE CKOPOCTH M3IHAHHS KPOBH
H3 HEro, CBA3aHHOE C BBIMAACHHEM CHCTOAMYECKOH QyHK-
MM MHOKapaAa npeacepanit. Tak, no saunsmm A. Cresti u co-
ast. [17], y Goasnsix ¢ ®I1 cxopocrs kposoroxa B YAIT co-
craBasieT B cpeaHem 38117 cM/c B OTCyTCTBHE B HEM TPOM-
6a 1 2313 cm/c npu ero Haauuuu (p<0,001). TTo AanmbM
H.}O. Xopskosoit 1 coast. [18], anasormuusie 3uavenns
cocraBasior 42,553 u 26,4%7,5 cm/c cooTBeTCTBEHHO
(p<0,001). B racTosmeM HCCACAOBAHHH Y NAIMEHTOB, He 6o-
aesmux COVID-19, ckopocts kposoroxa B YAIT 8 orcyt-
CTBHE ¥ NIPH HAAHYHH B HeM Tpomba cocraBasiaa 34,2+10,6 u
18,8+4,9 cM/c coorsercrsenno (p<0,001). Takum obpa-
30M, BO BCeX 3 cAy¥asx ckopocTs kposoTtoka B YAII npu Ha-
AMuMH B Hem Tpomba Gbina B cpeasem Ha 15 om/c Hioke,
gem B ero orcyrcrsue. Oanako y Goasunix ¢ OII, nepenec-
mux COVID-19, ckopocts xposotoxa B YAII B orcyrcrsie
M TIPH HAAHYHH B HeM TPoMOa NPaKTHYECKH He Pa3sAM¥aAach
(33,2£10,3 1 31,0£89 cm/c coorsercrsenno; p=0,573),
9TO He MO3BOASET Yy OOABHBIX AZHHON KaTeropMH CYHTATh
HU3KYIO0 CKOPOCTh KpoBoToka 8 YATT raasHoi npuunHoit 06-
Pa3OBaHms B HeM TPoMba.

Bropoit ocobenroctsio Tpombos YATI y neperecmmx
COVID-19 nauseHTOB CAYKHT HX NIPHCTEHOYHOE PaCIIOAO-
xen#e (oM. puc.2), xapaxrepHoe AAs TPOMG03a, BHI3BAHHO-
IO HOBPEKACHHEM COCYAHCTON CTEHKH HAM 9HAOKapAa [19,
20]. Ormernm, uto 1o Aannsm O.B. Baarosoit u coasr. [ 16],
TpoMD03, BBIABACHHBIH Y HOABHBIX C MOCTKOBHAHBIM MHOKap-
AHMTOM, TaK:Ke HOCHA TIPHCTeHO4HbI xapakTep. [IpucreHou-
HBIi TPOMOO3 20PTHI OTMEHAACS H ¥ ABYX NAIHEHTOB, epe-
secmmx COVID-19, onncanubix B. E. Fan 1 coasr. [ 15].

Taxum 06pasoM, COMOCTaBAEHHE AAHHBIX AMTEpPATYPhl
H Pe3YABTATOB HACTOSNIETO MCCACAOBAHHSA MO3BOASET MPEA-

NoAOKHTS, yTO y neperecmx COVID-19 Goasunx ¢ OI1
npuuuHOi TpoMmbosza YAIT moxer GniTh nepcucreHis By
pyca SARS-CoV-2 B muoxapae u/man anaoxapae YAIL Bos-
MOXXHO, HMEHHO C 3THM CBS3aHa BBICOKAs YaCTOTA Pa3BHTHS
Tpombosa YAITy nepenecuinx COVID-19 6oasabix OIT. Tem
He MeHee HeAb3f HCKAIOUHMTH BO3MOJKHOCTb BAHMSHHS HA 49a-
croTy Tpomb03a B CPaBHHBaeMbIX IPYIINAX HHEIX $aKTOpOB,
BAHSIOUIMX Ha BEPOATHOCTH TPoMO0o6pasoBanus B npeacep-
anax. Tak, y obcaeaoBannnix 6oabsbx ¢ @I, neperecunx
COVID-19, same BcTpedasnch HeMudeckas 60Ae3Hb cepa-
13, CepACYHAs HEAOCTATOYHOCTD M CAaXapHbIi AHa0eT, B cpea-
Hem ObiAa GoAblle MPOAOAKHMTEABHOCTb MOCAEAHEr0 OMMH-
30A2 APHTMHH, PeXe OTMEeHaAOCh TPeleTaHHe MPeACePAHil,
NpH KOTOPOM CKOPOCTH KpoBoToka 8 YAIT srimre, a ero rpom-
603 passusaercs pexe, yem npu @I [17]. Oanaxo ykasan-
HbIMH (aKTOPaMH HEBOIMOXKHO OOBACHHTH 3XOKAPAHOIpa-
uueckue ocobernocrs Tpombosa YATT, seisaBaeHHbIE B Ha-
crosumem Hccaeaosannn y neperecumnx COVID-19 Goabasix
¢ nepcuctupyiomen OIT.

Y4HTBIBaA IMHAGMHOAOTHYECKYI) CHTYALMIO, MOXKHO
OAHAATH yBeAHueHHs YHcaa Goabnbix ¢ PI1, nepeneciunx Ho-
BYIO KOPOHABMPYCHYH) HHQEKIIHIO, 9TO ASAAeT AKTYAABHBIM
AaAbHefIIee H3yYeHHe YACTOTHI H IMPHIHH Pa3BUTHS TPoMbo-
3a YATT y 60AbHBIX AQHHO# KaTeropus.

Ozpanusenus uccaedosanus

Heb6oasmoe uncao Habarosennit pombosa YAIT y nepe-
secux COVID-19 6oasusix ¢ nepencrupyomeit I xe no-
3BOASIET IKCTPANIOAHPOBATH MOAYYEHHbIe PE3YABTAThI HA BCIO
nonyAsiio Takux GoasHbix. Heobxoaumo noarsepxaeHue
(ompoBepikenne) pesyAsTaToB HaCTOAMEH PabOTH! pe3yAsTa-
TaMH APYTHX HE3aBHCHMBbIX HCCACAOBAHHIL.

3akaouenne

Y Goasunix ¢ mepcuctHpylomest QuOpHAAIUMeN npea-
CepAHHi, NMePeHeCuHX HOBYI0 KOPOHABHPYCHYI MHEKIHNIO,
TpoMGO3 ylIKa AeBOTO IPEACEPAMS BHIABASETCS Yale, YeM
y nauuenros, He Hoaesmmux COVID-19, xapakrepusyercs
IIPHCTEHOYHBIM PACTIOAOXKEHHEM U He CONPOBOKAIETCS CHH-
KeHHEeM CKOPOCTH KPOBOTOKA B YIIKE ACBOTO PEACEPAHA.

Kongauxm unmepecos ne 3aseren.
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YACTOTA BOBHUKHOBEHHU S HHOAPKTA IPEACEPAMM ¥ BOABHBIX
C CYIIPABEHTPHKYASIPHBIMH HAPYIIEHUSIMH PUTMA CEPAIIA
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Breaenne

Ouenia 5acToTht BosuxsoBerist wHdapkra npeacepatit (MIT) Ha OCHOBE PETPOCIIEKTHBHOIO aHAANIA
287 Heropiit HOALSHH HMPHEHTON C CYNPABCHTPHKYAAPHSIM HIPYIIEHHEM PHTMA CEPAUL H NOAOKHTEANHNM
KAMECTHEHHMM TECTOM Ha TPOMOHIH | NOCAS KyTIHPOBAHIS APHTMITH PAPMAKOAOTHUECKHM METOAOM; OTTpe-
ACACHIE LEACHOR AOKIAHIAUIN HOPLKEHII 1 AHAHOCTHECKHX NPHIHAKON, BOSHEKIOUIMX TTPH OCTPOM
HITEMIHECKOM TOBPERKACHI TPEACEPAMH, ITPH BENOAREIHH CEASKTHRHOM Koporaporpabiu (KI').

IMposesen perpoctekTHBHN anaAns 287 ncropuil GOAC3HM NAUMEHTOB, NOCTYIHBUIMX B KAPAHOAOIH-
HECKME OTACACHHN C NAPOKCHIMOM § npeAcepArit ¢ yaking kommaekcamit QRS Ha aaex-
rpoxapasorpasse (3KT) 5 nepitoa ¢ 2018 no 20201, Ha AOTOCIHTAABHOM ITANE MAHEHTAM BBOAHAIN
BHYTPHBEHRO Bepanamia Ges addexra. Beest NAHENTAM B CTAIMOHAPE MEAHKAMEHTOIHO Gnia yenemno
BOCCTAHOBACH CHHYCORKIR PITM, ITOCAE Hero BRMOAHAANCH IKI, NOBTOPHOL KAUECTBEHHOE ONpeAsacHite
Tpononusa I, axoxapanorpagiust i KI

B nccaeayemoit rpynme (n=287) y 77 (27%) naumesrron smeancy npuasaxye HIT, w3 s y 27 (9,596) -
noaTeepRacHisi, a y 50 (17,5%) — seposrantit MIL Haatrie 0CTporo MueMydeckoro nonpesacHins
MPEACEPAITI CHHTAAR 2DCOAIOTHO MOATBEPIRACHHBIM NPH HAAHYHN Y NAUHSHTE COBOKYTIHOCTH HIMEHEHIT
#a DK, MOACKHTEABHBIX MAPKEPOB NOBPEKACHHA MHOKAPAA 1 JAMEAALHHS KPOBOTOKA I ACBOMPEACEPA-
HOTl BETEH Aprepiit cHEyCHOTO yiaa nipit KT npit HAANDIOH TOARKO JACKTPOKApANOTPadideckinx 1 Buo-
XHMIMECKHX KpiTepHes cunTasn ocrpuiit MIT sepostrani. o aanusin ceaexrusnoit KI orcyrersosaan
TIOPAKEHIH KOPOHAPHOIO PYCAA, MPH KOTOPKIX TPEOYETCS HHTEPBEHLIMOMNOE BMEIIATEALCTHO, He NHIya-
AMSHPOBIAHCH NPHIHAKYM TPOMBO3A BHIIEHAIBAHHON APTEPHH, DAHAKO OTMEYAAOCH JAMEAACHHE CKOPOCTH
kponoToxa A0 yposss TIMI I 89,5% cay4aes, APYrHe MPEACCPAHBIC BETHIt HMEAM KPANHE MAANTA AMaMeT].
Y naupenton ¢ CynpaReHTPRKYASPHEIMIE APHTMIIMI, XAPAKTEPHON KAMHHNECKON KapTItHOI, NOBbIe-
HHUEM YPORHS PEPMEHTON NOBPERACHHA MUOKAPAI CACAYET HOKAKMITS HHPAPKT NPEACEPAMIL.
Hudapr npeacepAnii; HAPYIICHIHE PHTMA CEPALA; KOPOHAPOTPAPUR; KPHTEPHUH HArHOCTHEYN Mudap-
KTa npeaAcepait

Bocharov AV, Popov LV, Lagkuev M.D. The frequency of atrial infarction in patients with supra-
ventricular arrhythmias. Kardiologiia. 2022;62(3):28-31. [Russian: Bowapor A.B., [Tonon A.B,,
Aarxyens M. A, Hacrora BoanuKHOBeHNS HHAPKTA NPEACEPARH ¥ GOABHKX ¢ CYNPABEHTPHKYASPHBIMH
HapymeHsAMH prTMa cepata. Kapanoaornsa. 2022;62(3):28-31]

Bowapos Aaexcanap Baaausuponii, E-mail; bocharovav@mail.ru

B KAMHHYECKOM NMPAKTHKE BPATH HEPEAKO NMPONYCKAOT

ATEPOCKACPOTHYECKOE NMOPAKEHHE COCYAOB — TAABHASA
NPHYKMHA BO3HUKHOBEHIA TAKHX IPOIHBIX 3300AeBanui cep-
ACYHO-COCYAHCTOM CHCTEMNI, KaK OCTpbift HHAPKT MHOKap-
Aa (MM), ocrpoe Hapymenue Mmo3rosoro KposooGpame-
HMA, KPUTHYCCKAN MIIEMHS APTEPHIl HIUKHIX KOHETHOCTeR.
Ocrpmit UM - aro aomuuipyioumit gakrop tasaroresesa
cpean safosesanuit cepana [ 1,2].

B nacrosmee spems Yerpeproe yHusepcaasHoe onpese-
aerme MM, a Taxoke pexOMEHAALH 110 AHAIHOCTHKE M ACYe-
HHIO OCTPOTrO KOPOHAPHOIO CHHAPOMA, PEBACKYASPHIALHN
MHOKAPAR MO YMOAHAHMIO OAPA3yMEBAOT HCKAIOMHTEABHO
noBpeKACHIE MHOKapAA #eayaoukos | 3], Tlpaxruvecku or-
CYTCTBYIOT PaBOThl, NOCBAUEHHBE OCTPOMY HIIEMHYECKOMY
MOBPEKACHHIO TIpeAcepAnit [4-6].
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MINEMHYECKHE MIMEHEHHS NPEACEPAMIt, TAK Kak mpH aHa-
anse asexrpoxapanorpamsut (OKI') obpamaor sunmansue
Ha KoHpurypamo komnaekca QRS u cersenra ST, Do rak-
Ae CBA3AHO C OTCYTCTBHEM KpHTepHes HHPAPKTA npeacep-
anit (HIT) 1t HeYeTKOCTBIO KAMRHHECKOT KapTHHBL

K coxasennio, qacrora sosunknoserns MIT » nonyas-
IHH HEHIBECTHA, OAHAKO, 10 HEMHOTOYHCACHHBIM AAHHBIM
AHTEPATYPhI, OCHOBaHHBIM Ha AauHbix ayToncus, HIT scrpe-
HAETCH Y MAUMCHTOB € HHPAPKTOM KEAYAOUKOB € HacTOTOM
or 0,17 Ao 42% [6]. B aureparype umeorcs eAHHuHbIE
OIHCAHMN KAHHHYECKHX CAyMaes usoanposannoro UTT [7].

Tak KaK CTEHKA NpeACepAnit KPaTHO TOHBIIE CTEHKH Xe-
AYACHKOB, TO B ABCOAIOTHOM DOABIIHHCTRE CAYMAER BCTpea-
ercs Tpancemypaasuniit MTT. Beuay pazaimimns 8 kpopocHab-
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AEHHH MHOKAPAA ACBOTO H TIPABOTO TIPEACEPAHI HOCAEAHEE
nospexaaercs vame [7].

Hanboaee wacToiMi npUUMHAMH HITEMHYECKOIO MOBPEXK-
ACHMSI MHOKAPAR MPEACEPAHIt ABASIOTCS aTepPOCKACPOTHYE-
CKOE MOPAKEHHE APTEPHiT KOPOHAPHOTO PYCAQ, OBIMPHDIT
HM 5KeAyAOMKOB € BOBACUEHHEM IIPEACEPAHIT, XPOHHYECKOE
«ACTOMHOE CEPALIC>, BRIPAKEHHASN ACTOMHAS IMIEPTEH3MS,
arakcus Dpuapeiixa n ap. [4].

Kanunueckumu npossaennsamu HUIT caykar caeayrompue
CHMITOMBI B OTACABHOCTH HAH B COBOKYTIHOCTH: HapyUIeHHS
PHTMA CEPALIY, TPOMOOIMOOAHUECKHE OCAOKHEHUS, MMOBbI-
mienne GyHKIMOHAABHOI'O KAACCA CEPACYHOM HEAOCTATOUHO-
CTH BCACACTBHE AMAQTALIMM MOAOCTEN NMPEACEPANIA 1 NOTePH
COKPATHTEABHOM AGATEABHOCTH TPEACCPAMIl, Pa3pblB MpPeA-
cepanit (4],

Hapymenust purma cepaua npu MI1 nabaopaiorcs
npumepno B 70% cayuaesn, Hanboaee HacTO BOIHUKAIOT Cy-
MPABCHTPHKYASPHBIC APHTMHH, OAHAKO MOI'YT BOZHHKATH
H APYyrMe BUABI HAPYIIEHHI PUTMA, TAKHE KaK IMPEACEpPA-
Has IKCTPACHCTOANMS, CHHYCOBas TaxH- HAM Opasmkapamns,
dubpuassiums npeacepanit (OIT) man Tpeneranue npea-
cepamii [6, 8.

OCHOBHBIM METOAOM HMHCTPYMEHTAABHOM AMATHOCTHKH
HIIEMHYECKOrO MOBPEIKACHUS [PEACCPAHA ABAACTCH DKI.
IACKTPUYECKYIO aKTHBHOCTD npeacepanit Ha DKI' orpaxaior
ayben P u cerment PQ_[6, 8, 9]. pumensiores caeayrompue
IACKTPOKAPAHOIPAPHYILCKHE AMATHOCTHYCCKHE KPUTEPUH
HIT [8, 10]: noanesm cermenta PQ >0,5 My 8 | cranpaprHom
OTBEACHHH C PELMIPOKHON Aenpeccuen cermenta PQ so 11,
I1I cramaaprunix orseaeHusx; noasem cermenta PQ >0,5 mum
B orBeaeHmsiX Vs, Vi ¢ PELMIPOKHBIM CHIDKEHHEM CErMeHTa
PQ » orsepennsx Vi Vz; cumskenne cermenra PQ >1,2 mm s,
[1, TIT cranAQpTHBIX OTBEACHHAX M AIODAS CYNPABEHTPUKYASP-
Hast ApUTMKS; cHIKeHue cermenTa PQ >1,2 MM B oTBeAeHn-
sax I, 111 u aVF; moasem cermenta PQ >0,5 MM B OTBeACHHSAX
aVR i Vi; aanreasnocts cermenta PQ Goaee 200 mc.

Caeayer ormeriTh, uro npu nurepnperanun IKI' B kave-
CTBE H30AMHKK puHuMaercs cerment TP,

AHATOMHYMECKH KPOBOCHAGKEHME TIPEACEPAMIT OCYlleCT-
BASICTCSH M3 [PEACEPAHBIX BETBEH, OTXOAAUIMX OT MPaBoi
n AeBoil koponapusix aprepuit (KA). Camoit kpynuoit ser-
BLIO SIBASIETCSI ACBONPEACEPAHASA BETBb, OTXOAAINAS OT BET-
BH cuHycHoro yaaa, Hanboaee wacro ara persb HaumHaer-
¢t or npasoit KA psaaoM ¢ ycrbeM KOHYCHON BeTBH NpaBo
KA, 0AHaKO NMPakTHYECKN B TPETH CAYHAEB MOKET OTXOAUTSH
ot orubatomeit seTsu aenoit KA [11-13].

ITpu BrinoAsennn ceaextusroi koposaporpaduu (KI7)
Tpebyercs «Tyroe» kourpacrupopanne KA, Tak Kak Bbirnoa-
HCHME CEACKTMBHON KaTeTepH3alHH H KOHTPACTHPOBAHMA
CHHYCHOM BETBH H, COOTBETCTBEHHO, ACBONPEACEPAHOT BeT-
BH, Hecer GOABIION PUCK BO3HUKHOBEHMS PUOPHAAAIINM sKe-
Ayaouxos (puc. 1),

ISSN 00229040, Kapassoaorus. 2022;62(3), DOI: 10,18087/cardio.2022.3.n1648

Pucynoxk 1. CeArekTsHas KOPOHAPOrpaMma
[PABOM KOPOHAPHOMH apTEPHH

1,2 ~ nersh CHHYCHOTO Y3AQ; 3 ~ AGBONPEACEPAHAS BETBb;
4 ~ KOHYCHAN BETS,

MarepHaAbl B METOADbI

AAst onenkH wacrorsl BosaukHosenus MIT nposesen pe-
TPOCTIEKTHBHBIA aHaAM3 287 ucTopuit 60Ae3HM NALMEHTOR,
HOCTYNUBIIHX B KaparoAornyeckne otaeaenns OI'BY3 «Ko-
crpomckasn obaacTuas kaumnueckas Goastima um. E. M. Ko-
POAEBa» [0 HATIPABACHUIO CKOPOH MEAMIIMHCKON MOMOLH
¢ amartozom: napokcuam OIT ¢ yaknmu komnaexcamn QRS
B repnop ¢ 2018 no 2020 . Ha porocrnnraasnom ararne natu-
EHTaM BBOAMACH BHYTPHBEHHO Bepanamua 6e3 adpdekra,

Kpurepun BKAIOYCHUS B HCCAeAOBaHNE: BO3pacT oT 40 A0
65 AeT, MEAMKAMEHTO3HO BOCCTAHOBACHHMIN CHHYCOBBIA PUTM
nocae napokcuama OIT, noAoKureAbHbIe KauecTREHHbIE Te-
CTbl HA TPONOHMH [, OTCYTCTBHE TEMOAMHAMIYECKH 3HAYMMO-
ro nopaxkeHns kopoxaproro pycaa no Aansbs KIL Kpurepun
MCKAIOUeHHS:: Ppakifst BhIGPOCA ACBOIO JKEAYAOUKA MeHee
30%, xpoHuuecKas NoYeYHas HEAOCTATOYHOCTh, OHKOAOTHYE-
ckue 3aboaeBanms, 3a00AeBAHNS CHCTEMBI KPOBH, A TAKOKE ApY-
rie 3a00ACBAHMS, YMEHBIIAIONIHE BDKHBAEMOCTD MTALIMEHTOB,

AaHHOE PeTPOCHEKTHBHOE HCCAEAOBaHHE OBIAO 0A0Gpe-
HO AOKAABHDBIM THUECKHM KOMHTETOM.

Bee nanueHTs npu nocTynAeHuHM KaAOBAAMCH HA Y4YBCTBO
HEXBATKY BO3AYXa, nepebon B pabore cepaua, Anckompopr
B 0OAACTH CEPALIA, BO3HUKIIIHE B TEUEHHE MOCACAHMX 12 u.

[Tpy nocTynAGHHN BHIMOAHSAH CTAHAAPTHOE 06CcACAOBA-
uue: DKI' (pue. 2), kaMHUIeCKHt 1 OHOXMMHYECKHI aHAAN-
361 KPOBH, KAUECTBEHHOE ONpeAeAeHue TpornonmHa I,

Kannnueckas XapakTepucTHKa NALHEHTOB MPEACTABACHA
B TabA. 1.

BeceM nanmentam B OTAGACHMH MEAMKAMEHTO3HO ObiA
YCHEUIHO BOCCTAHOBACH CHHYCOBBLIRt PUTM, IMOCAE HEro Bhl-
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Pucynox 2. DaekTpokapasorpasMma matmenta ¢ undaprrom npeacepamii (ckopocrs 25 mm/c, 10 mm/MB)
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ANATHOCTHMECKH IHAMHMOE CHipKenme cermenta PQ n omseaemx 11, 111, aVF,
AHarHocTiyecks snaunmuiit nogsem cermerta PT p orpeaenusx aVR u V1.

MOAHSAH JACKTPOKAPAHOIPAGHIO, OBTOPHOE ONpeAeAeHite
KauecTseHHoro rponounna I, axokapanorpaguio u KI I'lo-
Kasauuamu K Bbinoanennio KI' cayskuan moAokmreAbHbie
MapKepbl NMOBPEKACHNS MHOKAPAA, HAAHYHE HITEMHUECKHX
usmenennit IKI' s some npeacepanit.

Crarucruveckyio 06paboTky MOAYYEHHBIX AAHHBIX NpPO-
BOAMAM TIPH TOMOUM nporpammet Statistica sepcun 13.3
(TIBCO Softwarelnc,, 2017, http://statistica.io). Pesyasra-
ThI IPEACTABACHDI MEAHAHOM C HHTEPKBAPTHABHBIM PAIMAXOM

Tabanua 1, Xapakrepucruka
obicaeaoBanubix nanuenros (n=287)
Toxasarean
Myakckoit moa, n (%)
Boapact, roant
Hnaeke macent reaa, kr/m?
Tabakoxypenue, n (%)

3aoynorpebaenite aakoroaes, n (%)
Aprepuasbias rimeprensus, n (%)
Xponuvecknit Gporxir, n (%)

Ocrpoe HapynieHHe MO3roBoro
KponooGpaess  anamnese, n (%)

Ocrpuiit mudapier mroxapaa s anamuese, n (%)
Caxapubiit gnaber, n (%)

TTOCTOSHILIA NPHEM AHTHIHNEPTEHIHBHOM Tepa-
i (HHIHGHTOPE AHIHOTEHIHHIPERPAILAIONIETO
(epmenta, GAOKATOPHI PELENTOPOR AHTHOTEHIMH-
wa I, auypernxn), n(%)

AOKyMEHTHPOBAHHbIE HAPYIICHHS

piT™A cepAna b anamuese, n (%)

Xpouuueckas HemMuieckas
Goaeans cepana s anammese, n (%)

Ppakums BHEPOCA ACBOTO FKEAYAOMKA
110 CHMITCOHY NOCAR BOCCTAHOBACHIS pHTMA, %

30

B BHAE 25-70 1 75-10 NEPLEHTHACH IMPH ACHMMETPHYHOM pac-
npeseaeHiu. Tun pacnpeaeAenist KOAMMECTBEHHDIX HepeMeH-
HBIX OeHrBaAn 1o kpurepuio Koamoroposa-Cmuprosa ¢ no-
npaskoit Anaanedopca. Kauecrnennnie nokasarean npeacras-
ACHBI B BUAE ABCOAKOTHOIO YHCAA M ITpoLenTa B rpyrme ~n (%),

Peayanrarn

Y Bcex GOABHBIX MOKAZATEAH KAHMHHYECKOTO M BHOXHMM-
YECKOI'O AHAAM3A KPOBH, 061IEro aHAAH3A MOYH HE BHIXOAHAH
32 rpaHuibl pedgepeHCHBIX HHTEPBAAOB HOPMBI, BBIAH MOAO-
HKUTEABHbIE PESYALTATBI TECTOB HA ONPEACACHHE KauecTBeH-
HOI'O TPONMOHMHA |, OTCYTCTROBAAM HOBBIC 30HBI HAPYIIEH-
HOM COKPATHMOCTH MHOKAPAA ACBOTO JKEAYAOUKA.

o aannbim ceaekrunron KI, orcyrcrsosaan nopaxe-
HUSL KOPOHAPHOTO pycAa, Tpebylonue HHTEPBEHIMOHHOIO
BMEIIATEABCTBA, HE BU3YAAUZUPOBAAMCH TPU3HAKH TPOMOO-
32 KA, 0AHaKO OTMEHAAOCH 3AMEAACHHE CKOPOCTH KPOBOTO-
ka A0 yposra TIMI I y muorux nauuenron (1aba. 2), Apyrue
MIPEACEPAHBIC BETBH HMEAN KPAHHE MAABLT AMAMeETP.

Tabanna 2, HacToTa 0CTPOro HIEeMHYECKOro
TMOBPEKACHHA MPEACEPAHITT B HCCAeAyeMoit rpyrme (n=287)

Ioxasarean
Haanune aaekrpokapanorpaduueckns
KpuTEpHen MHPApKTa npeacepani, n (%)
Haanune GHOXHMUUECKIX MAPKEPON TOBPEKACHIA
MHOKAPAAR IOCAE BOCCTAOBACHHS prTva, 1 (96)

3ameaaenne kposoroxa Ao yposss TIMI 1T s aeso-
TIPEACEPAHOR BETBI APTEPHH CHIRYCOBOTO Y3AA
10 AAHHBIM Koporaporpadu, n (%)

Hudapkr npeacepanii, n (%):
» HOATBCPKACHHBIR
* BEPOSTHHIA
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Haanune ocTporo MmemMH4ecKOro noBpeXAEHHS Mpea-
CEPAMI CUMTAAH MOATBEPXKACHHBIM MPHU HAAMMHM y TMALH-
esTa CoBOKYnHOCTH uameHenuit Ha OKI' coraacho npu-
SCACHHBIM paHee KPHTepUsM, MOAOKHTEAbHBIX MApPKepOB
TOBPeKACHHS MHOKApAQ M 3aMEAACHHs KPOBOTOKA B Ae-
SOTPEACePAHOM BETBH apTepHM CHHYcHOro ysaa npu KI;
TPH HAAMYHMH TOABKO dAEKTPOKapAuOrpadpuyeckux u 6uo-
THMHYECKHX KpuTepues cuutaaun octpsiit MIT seposTabivM
(e, TabA. 2).

Taxum obpasom, B uccaeayemoit rpynne (n=287)
¥ 77 (27%) naumenros umeancs npusnaku MI1, us nux
¥ 27 (9,5%) — noarsepxaennsiii, a y 50 (17,5%) - sepo-
srabit UTT.

Oébcyxpenne

UIT sBAsieTcs nNpakTHYECKHM HEM3YYeHHOHM MaTOAOTH-
i1 B COBpPeMeHHOM Kapauoaoruu. Vimeercs kpaitHe MaAo pa-
507, nocBsieHHBIX AaHHOM mpobaeme. B wvactHOCTH, Her
A3HHBIX O YaCTOTe BO3HMKHOBEHHs OCTPOrO HIIEeMHYeCKO-
TO TIOBPEXACHHMs TPEACEPAMI B MONMYASLIMHM, 2 HMMeIOmHe-
<= AanHble 0 yacrore BoisiBAeHHs MTT y 6oabhbix ¢ UM aeBo-
O JKEAYAOUKA MMEIOT PHraHTCKHil pasbpoc — ot 0,17 a0 42%
16]. Mamenenus na KT, xapakTepHbie AASl AAHHO# NMATOAO-
THH, HECMOTPsi Ha MMelomuecst kputepun [8, 10], Hepeaxo
He HHTepIpPeTUpPYIOTCA KapAnoAaoramu. TpaHcropakasbHOe
FABTPA3BYKOBOE HMCCAEAOBAHHME CepPALIA NMPAKTHYECKH HEHH-
SOPMATHBHO IIPH OCTPOM HINEMHYECKOM MOBPEXACHHH ITPEA-
CEpAMIL, XOTSI MMEIOTCS XapaKTepHble OCOOEHHOCTH YAbTpa-
3BYKOBOM KAPTHHBI MPH YPECIUILEBOAHOH IXOKApAHOTrpaduu

[14]. B pocrynHoit AuTeparype Mbl He HamAM paboT, NOCBS-
I[EHHBIX KPOBOCHAOKEHHMIO TPEACEPAHI H €r0 M3MEHEHHSM
npu ux uHdapkre. Ha ocHOBe aHaAM3a AQHHBIX CEAEKTHBHOM
KI' y manueHTOB € 9AeKTPOKapAHOrpadUIeCKHMMH MPH3HAKA-
mu WITT 1 GHOXMMHYECKHMH IPH3HAKAMH TTOBPEKACHUS MH-
OKapAQ MBI TIPHIIAM K BBIBOAY, YTO BEAYIMM KPHTEpHEM aH-
rHOrpadUIecKoil AMArHOCTHKH AQHHOM MATOAOTHH CAYKHT
TOABKO 3aMEAACHHE CKOPOCTH KPOBOTOKA B AEBONPEACEPA-
HO¥ BeTBH apTEPHH CHHYCHOTO y3AQ, OAHAKO CTIEIHPHIHOCTD
¥ YyBCTBHTEABHOCTh AAHHOTO IIPU3HAKA TPeByIOT AaAbHeIIe-
IO yTOYHEHHS.

Obpamaer BHMMaHHE AOCTATOYHO BBICOKASi YACTOTA BbI-
SABACHHS BEPOSTHOIO MAM TOATBEPKAEHHOTO OCTPOTO HMIle-
MHYECKOTO TOoBpexAeHus npeacepanit (17,5 u 9,5% co-
OTBETCTBEHHO; CyMMapHO B Bbifopke cocrasaser 27%)
y GOABHBIX C CynpaBeHTPHKYASPHBIMU HAPYIIEHUSIMH PUTMA
CePALIa M TIOAO)KHTEAbHBIM TECTOM Ha HAANYHE MAPKEPOB MO-
BpeskAeHns MHOKapAa (Tpomonun I). Aannas npobaema Tpe-
Gyer AaAbHEHIIero H3ydeHHs.

3akAouenne

Y naiueHToB ¢ CynpaBeHTPUKYAAPHBIMM APHTMHSIMH, Xa-
PAKTEPHO#M KAMHHYECKON KapTHHOM, MOBBIIIEHHEM YPOBHS
pepMeHTOB NOBPEXACHHA MHOKAPAA CACAYET HCKAIOYHTH MH-
dapkT npeacepAHii.

Konparuxm unmepecoe He 3a964eH.

Crarpsanocrynmnaa 06.04.2021
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g KOMMEHTAPHI PEAKOAAEIHH

KOMMEHTAPUH PEAKOAAETHH K CTATBE
«4YACTOTA BOBHUKHOBEHU SI UHOAPKTA IIPEACEPAUM ¥ BOABHBIX
C CYIIPABEHTPHUKVASAPHBIMHU HAPYIIEHHUSIMHU PUTMA CEPAITA»

(asTopsi: Bowapos A.B., ITonos A. B. DOI: 10.18087/cardio.2022.3.n1648)

Hmpaplcr soxapaa npeacepanit (MMIT) ssaserca secsma
peaxont maroaornedt. [Ipuunson sozankHoBeHns HMMI
Moxer ObiTh OKKAIO3HS cHabxalomedt aprepun (arepockaepos,
Tpom6). Apyroit npirsiofi MMIT momer sBAsTbCH 3aKpriTHe
YCThbsi IPEACEPAHO# BETBH YCTAHOBACHHBIM B MPOKCHMAABHBIH OT-
A€A PaBoit KOPOHAPHOI HAH ornbatomeit aprepui crenTom [1].
IMy6askars KoMMeHTHPYEMOMN paboTsl HMEeT LeABIO IPHBAS-
9eHHA BHEMAHHS YHTATEACH H ABTOPOB K HCCASAOBAHHSAM QYHKIIHH

Aesoro npeacepans (ATT), a TakKke BONPOCaM AHATHOCTHKH €10 Na-

Toaorun. Llean crarsi onennts wacrory sosunkzosenus MIMIT

Yy MAINeHTOB C CyIIPaBeHTPAKYASPHEIM HAPYIICHHEM PHTMA [IOCAE

KYNHPOBaHKA apHTMiH BepamamuaoM. Auarsos MMIT ycranas-

AnBaan Ha ocHopanuH JKI-KpHTepHes, TOACKITEARHOMN peaKimH

Ha TPONOHMHBI M AQHHBIX CEAEKTHBHO KOPOHAPOrpadHi.

C rame#t TOYKH 3peHNs B CTaTbe HMEeTC HECKOADKO NPOTH-

BOPEYHBBIX NOAOKEHHH H HECOOTBETCTBHIML

1. Mindapkr muoxapaa (MIM) AMarHoCTHPOBaACS HA OCHOBAHMM
MOAOXKHTEABHOH KaueCTBEHHOH PeakiiiH Ha KapAHAAbHbIC TPO-
norxHpL. CeroAHs 3TOT NOAXOA HE PEKOMEHAOBAH K HCTIOAB30Ba-
HHIO B gmarnocraxe MM, Masas Toanmna crensat npeacepauit
NpH €e HeKPO3e He IPHBOAHT K CYIIECTBEHHOMY YBEAHUEHHEO
YPOBHS KAPAMAABHBIX TPONOHHHOB. KpoMme Toro, moAoxHTeAb-
Has Peaxips Ha KapAHAABHbIE TPOMOHHHBI TpedyeT HCKAiOue-
HIA PAAQ APYTHX 3260ACBaHHI, B TOM THCAS MHOKAPAHTA.

2. Her omicanns KAHHHYeCKHX IIPOKBACHHI OCTPOT IIPEACEPA-
HOM HEAOCTATOYHOCTH.

3. B xawectse anarnocTuyeckoro xpurepus MMIT asropams sasTo
3aMepAeHHe KPOBOTOKA B ACBONIPEACEPAHOH BETBH apPTEPHH CHHY-
coBoro y3aa. CAeAyeT HaNIOMHHTB, 9TO 3aMEANSHHE KPOBOTOKA
He ABASETCH AHarHOCTHYeCKHM KpiTeprenm MIM B ieaom.

4. VsBecTHo, YTO NapeHTepaAbHOE BBEACHNE BEepanaMHAZ MOKET
BBI3BATH 3aMEAACHHE KPOBOTOKA B KOPOHAPHBIX aPTEPHAX H3-33
HX pacumpenns (Basoamsarupyroupst 3ddexr Grokaropos
KaABL[HEBBIX KAHAAOB ).

S.Tlo AaHHBIM CeAeXTHBHON KOpOHaporpaduu OTCYTCTBOBAAM
NOPaKeHHS KOPOHAPHOIO PYCA3, B TO JXe BpeMst aBTOPHI yKa-
3niBaioT Ha Haamume MIBC y 82% maymenros.

6. Haanune MIMIT 06bMHO NPHBOAMT K HapymeHHI0 QyHK-
1IM# NPEACEPARH € mocaeayiomedt Auaatanned [2]. B crarse
00 3TOM HIfYero He FTOBOPHTCA.

7. HenonstHa nartou3MOAOrHs MOCAEAOBATEABHOCTH CODbI-
THA: B AQHHOM HCCACAOBAHHH CHHYCOBBIR PHTM BOCCTAHAB-
AuBascs, 3atem Bosuukas HMIL B peaasnocTs nponcxoput
APyTas TIOCACAOBATEABHOCTh COOBITHI: CHaYaAa BO3HHKA-
et MIT, sarem n3-3a HeKpO3a CTEHKH MPEACEPAHH IPOHC-
XOAMT Hapymenue 00pa3oBaHHs H MPOBEACHHA SACKTPHYe-
CKOT'O MMITYABCA C TIOCACAYIONIHM pa3BHTHeM GHOpHAASTIHH
nipeacepanit (OIT).

8. He npeacrasaena yacrora coveranus MMII ¢ undaprramu
APYyTHX Aokaamsaumit. B GoAbmmHCTBE CAyuaeB npeacepaus
BOBA€KaKTCs B mponecc npi UM Goasumx pasmepos (vanie
HIDKHE# CTEHKH AeBOro xeayaouxa — AJK).

9. Metoaom sepudHKanuH HapymeHHs QYHKIHH TMPEACePAHI
# Haawsus MIMIT sBAseTca MareHTHO-PE30HAHCHAA TOMOTPa-
$us cepania [2], koTOpasi y NMAMEHTOB He TPHMEHSAAC.
YuuTsisas NPEACTaBACHHBIE ABTOPAMH AJHHbBIE, MOXKHO

NPEANIOAOKHTh, YTO TOCAe YCTPAHEHHS HAAKEAYAOUKOBOM

APHTMHH H BOCCTAHOBACHHA CHHYCOBOTO PHTMA y MAlHEHTOB

BOSHHKaAa rubepHauns Tkanu npeacepami (2), coverasmascs

C 3amMeAseHHMeM KPOBOTOKA B BETBH apTepHH CHHYCOBOTO y3Aa

BCAGACTBHE MPHMEHeHHS BEpaNaMHAA.

C sameit TOYKH 3peHHH BOBASYEHHE IPEACEPAMIT B HH-
(apxTHBIT TPOLECC CAGAYeT AOKashiBaTh (MAM Omposeprars)
npu Haawgun MM 6oapmmx pasmMepoB ¢ BOSHHKHOBEHHEM AH-
A3TauMH NPEACePAME C HapymeHHeM QYHKIHA H/HAH BHe3an-
#o sosauxmest PI1. He caeayer TparuTs ciasl, cpeacTsa u Bpe-
M5 Ha BhisBAeHHe H3oauposanHoro MMII npu orcyTersmn ka-
KHX-AH00 00BheKTHBHBIX OCHOBAHHIL.

Tem He MeHee, peAKOAACTHS MPHHAAR pelIeHHe OmyGAHKO-
BaTh 3Ty paboTy, 4TOOH NPHBACYL BHHMAHME K HCCACAOBAHHSM
ATT, ero $ynxuuu, poan B Hanmoanernn AJK, anarsocruvecknym
H IPOTHOCTHYECKHM BO3MOKHOCTAM, BCEMY YTO NOAYYHAO B 1O~
CAeAHee BpeMs ONpPEACACHHE «KAPAHOMHOMATHA ACBOrO MpeA-
cepansi». Heobxosmvo GopMipoBarne cOBpeMEHHBIX AHATHOC-
THYECKHX MOAXOAOB ¢ HcnoAbsoBanuem MPT cepaua c xont-
pacTHpoBanmeM, «stress-strain» IxoKI' u Apyrux mertoaos.
Ms1 oxuaaem HOBBIX HCcaeaoBanni nopakenns Al ve Toapko
TIPH ero MIIeMHH, HO H MPH HAPYMICHHSX PHTMA CEPALIR, KAPAHO-
TOKCHYeCKOM 3 dexTe XHMHOTEPANHH H, KOHEYHO, IPH MHOKap-
AHMTaX M KADAHOMHONATHAX, BKARouas caysan COVID-19.
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6 OPHTHHAABHBIE CTATHH

Aaxomkun B.A., Abpamos A. A., Aykomkosa E. B., Cryanesa V1. M., ITpocsupuun A.B., Kaneasxo B. 1.

OI'BY «HaunoHaAbHbI MEAHIIMECKHIT HCCACAOBATEABCKHIT LIEHTP KapAHoAoruu»> Munsapasa Poccun, Mocksa, Poccns

HOPMAAMU3AIIMSA HACOCHOM OVYHKIIMH AMABETHUYECKOIO
CEPAILIA IIPU CHUXXEHMUHU OVHKIJMOHAABHOM HATPY3KHU

Llear

Mamepuax u senodi

Peayrmaniss

Kasouesvic caosa

Ars yumuposanus

Asmop das nepensicku

axapsbiit Auaber 1-ro Tina, ofycaoBAeHHBI MOBpeX-
ACHHEM TIOAXKEAYAOYHOH JKeAe3bl, MOXeT ObiTb Bbi3BaH

Msygenne reMOAHHAMHKN AeBOTO keayaouka (AJK) mpu yMeHbuieHHM NPHTOKA K CEPAL; A TAiOKe
M3MEpeHHE COASPIKAHHSA IHEPTETHIECKIX MeTaBOAHTOB B MHOKAPAE AHAGETHHECKHX KPhIC.

Anabernyeckas KapAHMOMHONATHS XapPaKTEPH3YETCA CHIKEHHON COKPaTHTeABHON (yHKiMeR cepaua
H TIEPEXOAOM JHEPreTHIECKOTO MeTa00AM3MA B KAPAHOMHOLHTAX HCKAKYHTEABHO Ha KUPHEIE KHCAOTH
B Ka4eCTBE MCTOYHHKA IHEPrHH. JT0 CHIKaeT 3P PeKTHBHOCTS HCMOABSOBAHHS IHEPTHH M MOBBINALT
YA3BHMOCTS CepPAUA K rHnokcun. AanHas pabora GbIA2 BRIMOAHEHA Ha KPHICAX C CAXapHBIM AMabeTom
1-r0 THIA, CO3AABaeMBIM BBeAEHHeM cTpenTosoTounsa (60 mr/xr). Hacocryso ynxmuio AOK usysan
ApH MOMOIIH KaTeTepa, MO3BOASIONIEr0 OAHOBPEMEHHO H3MEpPATbh AaBaesHe ¥ obvem AJK B xaxaoM
KapAHOLHKAS.

VposBesn raioK03bi B KPOBH MOAHHMAACSE NPHMEPHO B 6 pas depe3 2 Hea. YCTAHOBACHO HaAmMMe cep-
ABYHOI HEAOCTATOYHOCTH €O CHipxenmesm dpaxipm spibpoca #a 27%, munyTHOro ofivema Ha 39%
u yaapHO# paborst Ha 41%. OCHOBY CHCTOAHYECKOA AHCQYHKIMH COCTABASNAA CHIDKeHHan Goaee wem
B 2 pasa MaxcuMaAbHast CKOpPOCTs Bribpoca u3 AJK. Tlpn sTom pazsnsaemoe aasaeHue B AOK u uupexc
COKPaTHMOCTH OBIAH B IPEA€AAX HOPMSI, 3 GaKTOPOM, 3aTPYAHHBUINM BHIOPOC, FIOCAYXKHAA MOBHIIEH-
Has B 1,5 pasa pUrMAHOCTS apTepHaAbHOTO pycaa. B MuOKapae AmabeTHUeCKHMX KpbIC YCTaHOBAEHO
CHIDKEHHE CYMMB! JACHHHHYKACOTHAOB Ha 21% u coxepxanns AT® na 29%, a Taxxe obpasosanne
docpoxpearnna. Copepxanue saxrara b Anaberiueckom MHOKapAe GbIAO TIOBBINIEHO MOYTH B 3 pasa,
9TO CBUAETEALCTBYET O MOOMAM3aUMH aHAIPOOHOrO rankoausa. IIpy CHIDKeHHONM NpeAHarpysxe, pas-
HOM ABacTOAHuecKkoM obnese (0,3 Ma) 1 pasHOM apTeprasbnoM Aasaesmi (60 MMpT.CT.) HacocHas
$ynKmus AnabeTHEeCKHX CepAell He OTAHYAAACH OT KOHTPOASL

Ilpu caxaprom Anabere 1-ro Tuna cHIKeHHe QYHKIHOHAABHOM HATPY3KH H MOTPEOACHHR KHCAOPOAR
HOPMaAH3YeT HACOCHYI0 GYHKINHIO MHOKAPAA C HAPYIIEHHbIM SHEPreTHIECKHM MeTa00AH3ZMOM.
Caxapusiit Anaber; cepalie; COXPaTHMOCTB; AABACHHE—00BeM; TIPHTOK; IHePreTHHeCKHit MeTaboAN3M
Lakomkin V.L., Abramov A.A., Lukoshkova EV, Studneva LM., Prosvirnin AV, Kapelko VL
Normalisation of diabetic heart pump function at decreased functional load. Kardiologiia.
2022;62(3):34-39. [Russian: Aaxomxun B.A., Afpamos A.A., Ayxomxosa E.B., Cryamesa MM,
IMpoceuprus A.B., Kameasko B.M. Hopmaamsamms HacocHOR QyHKIMK AHabeTHueckoro cepaua
TIPH CHIDKeHHH QYHKIHOHAABHOR Harpy3ki. Kapauosorssa. 2022;62(3):34-39]

Aaxomkus Baaamvmp Aeorrposid. E-mail: viakomkin@yandex.ru

[5, 6]. Heaasro nokasano, 4To paccaabaenne MHOKapAa MO-
*eT GbITh yCKOPEHO MpH yMeHbIIeHNH MPHTOKA K cepauy [7].

B IKCIEPHMEHTE AAAOKCAHOM HMAM CTPENTO30TOIHHOM; MO-
caepHsst Moaeab (oaee pacmpocTpaHeHa BCAEACTBHE He-
EAATeABHOTO TOKCHYECKOro ACHCTBMA AAAOKCaHA Ha MOY-
ki ¥ nevenb [1, 2]. Beictpo passuBaromasics runepramxe-
MHSI OKa3blBaeT HeraTHBHOE BAHSHHE Ha COCYAbl H H3MEHSeT
3HEPreTHYECKHIT MeTAO0AM3M B MHOKAPAE C MTePeKAIOHEHHEM
Ha UCKAIOYHTEABHOE HCIIOAB3OBAHHE KMPHBIX KHCAOT B Kave-
crBe HcTouHMKa dHeprun [3]. Oanako 310 cHIKaeT addex-
THBHOCTb HCTIOAB30BaHMA JHepriH [4] n aeaaer Muoxapa 6o-
Aee YYBCTBHTEABHbBIM K FHNOKCHH. CHIDKEHHE KHCAOPOAHOTO
3anpoca NpH yMeHbIeHHH PYHKIMOHAABHOM Harpy3kH MO-
KeT YAYHIIHTb 3Heprocuabxenue muopndpuas. Anabernye-
CKas KaPAMOMMONATHS XAPAKTePH3YeTCA CHHKEHHEM HacTo-
ThI CEPAEYHbIX COKPAIEHH i1, apTEPHAAbHOTO AaBaerust (AA),
MaKCHMaABHOTO AQBACHHS B AeBoM xkeaysouke (AXK) u cxo-
POCTH €r0 Pa3sBHMTHS, a TAKKE 3aMeAAeHHeM paccaabaeHus
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JTO CONMPOBOXAAAOCH CHIDKEHHEM AHACTOAHYECKOTO AaBAE-
ans B AJK 1 yayumenuem ero HanoAsneHus. B ceasu ¢ atum
Mbl PeIIHAM TPHMEHHTH AAHHBINH IPHEM B IIONBITKE YAYYIIHTS
COKPaTHMOCTb MHOKAPAQ Y AHA0eTHYeCKNX XKHBOTHBIX.

Ileab HCCACAOBaHHSA

Hsygvenne remopuuammnxy AJK npu ymeHblIeHHH NPHTO-
Ka K CEpAIly, @ TalOKe H3MEpeHHe COACPXKAHHA dHepreTHye-
CKHMX MeTabOAHTOB B MHOKapAE AHAGETHYECKHX KPBIC.

MeToaHKa

B pabore ucnoaszosans: 40 Kpaic-camios croka Wistar
maccont 306-388r. MccaepoBanue BHIMOAHEHO B COOTBET-
crBun ¢ aupextmsoit 2010/63/eu Esponeiickoro mnap-
AamenTa u cosera EBponeiickoro cowsa or 22 centsbps
2010r. no oxpaHe XHBOTHbIX, HCIIOABSYEMBIX B HAYUHBIX ife-
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OPUTI'MHAABHBIE CTATHH

asx. JKuporHbie GhIAM paspeACHbI HA TPYIIbI: OAHOI rpyT-
ne (n=10) BBoanan crpenrosorounn (CTP, suyrpubpio-
muino 60 Mr/kr) B wurpariom Gydepe (pH 4,5), apyroit
n=10) - 0,5 Ma yurparnoro Gydepa. B oraeabnnix cepiu-
£X, IPEAHAIHAYCHHBIX AASL OHOXMMHYECKHUX MCCACAOBAHHI
(10 10 kpoic B rpyrme CTP 1 konrpoae), cepala Kpbic Gbi-
A MPHOBEHHO 3aMOPOXKEHBI in situ B KuAKOM asore. Mame-
PEHHE DHEPreTHYECKHX METABOAMTOB GBIAO BHITOAHEHO Ye-
pes 2 HEA TIOCAE HHBEKIIHH CTPENTO30OTONMHA OAHOBPEMEH-
HO € HAMAAOM OCTPBIX OnbIToB [8 ],

Cokparuresstas gynxnus cepana 6niaa usmepesa no-
cpeactroM Karerepuaaiu AJK uepes nparyio COHHYIO ap-
TEPHIO 10A 30ATHAOBBIM HAPKO3OM (TP IOMONIM CTAHAAPT-
woro PV-karerepa FTH-1912B-8018 u ycuamureas-npeo6-
pasosareass ADVS00 («Transonic», Kanaaa). Miamepenue
CMIHAAOB B MCXOAHOM COCTOSIHMH OCYNIECTBASIAM 1O (par-
menTy 3anmmcH ¢ muorokparnoit (or 100 a0 400 pas) 3a-
MHCHI0 MAPAMETPOB, HA OCHOBAHMH KOTOPHIX NPOrpaMma
LabChart 8.1 («ADInstruments», ABcTpaAus) aBroMaTiye-
CXH BRIMHCASIAQ CPEAHHME BEAMMHMHBI TAPAMETPOB, XapaKTepH-
FFIOMMX GYHKIMIO CepALA. A\ B AAHHBIX ONBITAX HE HIMEpPS-
A3, HO O €ro H3IMEeHEHHIX MOXKHO OBIAO CYAHTD 110 BEAHYHHE
P (dP/dt max) — pasaenus B AXK B MOMEHT MaKCHMyMa CKO-
POCTH €10 PA3BUTHA, KOTOPBIH NPAKTHYECKH COBNAAALT € MO-
MEHTOM OTKPBITHSI A0PTAABHOTIO KAarana. [Tomumo paccun-
THBAEMBIX NPOrPAMMON MOKA3ATEAEH OBIA PACCUMTAH HHACKC
COKPATHMOCTH — YACTHOE OT ACACHHS MAKCHMAABHOMN CKOpPO-
cru passuris Aasaenns wa P (dP/dt max). ITpurok k npaso-
MY JKEAYAOUKY OrpaHHYMBAAM MOCPEACTBOM KPATKOBpPEMEH-
#0r0 (2-3 ¢) cyxeHna HIDKHel MOAOM BEHBL AAS ITOrO Ae-
A2AM HAAPE3 AAMHOM 2,5 CM OT KOHLIA MEYEBHAHOTO OTPOCTKA
10 GeAOH AMHMH M TIOA HIDKHIOIO TOAYIO BEHY 3aBOAMAHM AH-
FATYPY MEXKAY TICUEHBIO H AMAPPArMOi TaK, YT06bI ee KOHI{bI
BLIXOAMAM HAPYKy U Gbian cBoboano AocTymmst lepexarue
SCHNI NO3BOAAAO TOAYMATH PAA CEPACHHBIX I{HKAOB C TOCTe-
meHHnM cHkerneM Hanoanenns AJK. Mamepenue naoma-
AM, OXBaThIBAEMON KpuBO#M Aasaenne-obvem AXK, orpaka-
A0 pacxop aHeprun B AXK B KOKAOM KapAHOLIHKAE H, COOTBET-
CTBEHHO, BEANIHHY [TOTAOIICHHS M KHCAOPOAQ.

KonuenTpanuio ralokosnt B KpOBH XBOCTOBOM BEHBI H3-
Mepsaan Haromak raiokomerpom OneTouch Select Plus
Flex. KonuenTpanms rAlokoast B HCXOAHOM COCTOSIHUM CO-
crapasiaa 5,1-5,5 MMOAB/A, M Yy KOHTPOABHBIX SKHBOT-
HBIX OHA OCTABAAACH HEHIMEHHOM uepes 1-2 mea, B rpyn-
ne CTP yseanumparace A0 27£0,8 MMOAB/A Hepes HEACAIO
HAO0 31,2£1,5 MMOM:V/ Auepes 2 Hep, 32 9TOT CPOK KOHTPOAD-
Hble Kpoichl Habpaan B cpearem 42 1, a B rpynne CTP nore-
PsAM B cpeaHem 68 1.

Pesyasrarnt npeacrasaennt B Buae MSEM (cpeanss +
ommbka cpeaeit). Crarucruveckas 06paborka noayveHHbIx
AAHHBIX BBITIOAHEHA € HCTIOAB3IOBAHHEM ABYCTOPOHHEIO KpH-
repust CroiopenTa,
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Tabanma 1. Copepiranue AACHHHHYKACOTHAOR

(AH) B MHOKAPAC AHABETHUECKHX KPLIC

/.. B TO | AA®C [TAMO | Cywwa AH

~Konrpoas (n=10) 1 | 5,9£0,3 mﬁ? 21,120,8
E:]a_x;})mmﬁ amader ?Wi‘@“ 5,840,3 lﬁ*ﬁﬂi 16,740,2***
‘- p<0,05, - p<0,017‘“ = p<0,001 1o cpasHeHNIO ¢ KOHTPOAEM.
Coaepaanse MeTaGOAHTOB BHPAKEHO B MKMOAB /T CYXOR MACCHI TKAHH,

Peayanrarst
Iuepzemunecxkuii memaborusm

B muokapae Anabernuecknx Kphic 3HAUHTEABHO CHIDKEHA
CYMMa AACHUHHYKACOTHAOB B MHOKapAe (TabA. 1),

OCHOBHOIT BKAAA B 9TO PasAMuMe BHOCHT COAEpIKaHHe
AT®, xoropoe cumwkeno na 29%. Hapymeno raxxe obpa-
3oBaHue GoCPOKPEATHHA, O YeM CBHACTEABCTBYET CHIKEH-
Hoe Goaee veM B 2 pasa oTHOMEHHE PpocOKpeaTHHA K CBO-
GOAHOMY KpeaTHHy — MpH CAXapHOM AMabere OHO COCTAB-
AsiAO 9+3%, a B konTpoae 22+4% (p<0,05). B 1o e npems
B AMABGETHIECKOM MMOKAPAC OLIAO MOBLIEHO COACPKAHME
aakrara (5,940,8 mxmoan/r nporus 2,141,0 MkMoAb /T cy-
xoit Macent Tkanu; p<0,001). Mexay coaepkannem Aakrara
1 pocPorpearina O6HAPYKEHA OTPHIATEABHASI KOPPEASL{HS
(r=-0,70; p<0,02).

Coxpamumeavnas pynxyus

Mamepenne noxasareseit reMOAMHAMMKH H COKPATHTEAL-
HOM QpynKumn cepaa y kpsic ua rpyrnms CTP s nexopnom co-
CTOSIHMM BBISIBHAO CEPACMHYIO HEAOCTATOMHOCTD CO CHIDKe-
HueMm ppakimn sribpoca Ha 27 %, MuHyTHOrO o6nema Ha 39%
u yaapHoit paborst Ha 41% (raba.2). B ocrone arnx mame-
HEHMIT ASKHT CHIDKEHHAs GoAee ueM B 2 pasa MAKCHMAALHAS
ckopocrs pibpoca u3 AJK. Ilpu atom u passupaemoe AaBae-
uue B AXK, u seanuna P (dP/dt max), npakriieckn coor-
BETCTBYIONIAs yPOBHIO A, 2 TAKKe MHAEKC COKPATHMOCTH
GBIAM B TIPEAEAAX HOPMBI, i (PAKTOPOM, 3ATPYAHMBIIMM Bbi-
6poc, nocAy:KHAQ nospimeHHas B 1,5 pasa puruaHocTs apre-
pHaAbHOro pycaa (em. Taba. 2).

Kparkoppemennoe ymMeHblIeHHE NPHTOKA K CEPALY CO-
MPOBOKAIAOCH MOCTETIEHHBIM YMEHBIIEHNEM KOHEYHOIO AM-
acroanteckoro obvema (KAO) AXK u naomaam, oxsarsisa-
eMoi1 KpiBoit obbem-Aanactme 3a cepaeunbiit uxa (PVA).
Bo Bcex onbrrax cOOTHOMmEHHE HTHX NapamMerpos 6bA0 co-
NOCTABMMO € AMHEHHBIM, HO B KOHTPOABHBIX OMBITAX COOT-
BETCTBYIONIAs AMHMSI PETPECCHMH BCEIAA MEPECeKaAd ocCh
o6mema BOAMIN HyASt, TOTAQ KAaK B ONBITAX HAa CEPAIIAX AMA-
HeTHIeCKHX KPhIC 0BAACTD NEPeceseHMs CMeAAAC K TOYKE,
6amskoit k 0,1 MA, ¥ HAKAOH AMHHH PErpeccus GbIA HEMHO-
ro 6oaee kpyTpim, uem B kourpoae (puc. 1). M xors pasau-
YHE KOIPPHMUMEHTOB HAKAOHA COOTBETCTBYIOIMX AMHMI pe-
rpeccun (kouTpoas — 11943,3, CTP - 139£10) He pAocTHIAO
crarucrudeckoit anauumoctu (p=0,099), MOKHO noAarars,
YTO ATO PasAM¥ME yKasbiBaer Ha GoAee KpyrToe CHMIMEHMHE
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Prcynok 1. 3asrcumocts PVA (naomaau, oxsarsisaemoit CKOPOCTH NOTAOIIEHHS KHCAOPOAA AHabeTHIecKnm cepalien
KPHBOI AQBACHHE—00BEM B CEPACTHOM IIMKAE) OT KOHETHOTO TIpH OrpaHUYeHHH IPHTOKA.
AnacToandeckoro obsema AJK y KOBTPOABHBIX

(n=8)u anabernyecxux — CTP, (n=8) xpsic

Yacrs 3THX H3IMEHEeHHH MOXeT ObITh OTHeceHa 3a cuel
cHIDKeHHOro Ha 15% Amacroamueckoro obsema AXK

90 (ca. Taba. 2, KOAOHKA 2), T. €. MEHBIIIETO PACTSDKEHHSA MHOKap
- @ Kosrposs AHaABHBIX BOAOKOH. [ToaTOMYy B XOA€ OrpaHHyeHHs NIPUTOKA
W CTP adi B KaKAOM OMbiTe OBIAM M3MEPEHBI BCe MOKA3ATEeAH NPH OAK-
70 1 pa HaxosoMm ofwveme, pasaom 0,3 ma (o Taba.2). Cumxenue
3 60 : NOKa3areAed HacOCHOH (YHKIMM CepAlla B rpynmne caxap-
= HOro AHabera GBHIAO MPUMEPHO TAKHM X MO CTereHH, Kak
g'_ 504 # B KOHTPOAE, HO H3-32 3HAYHTEABHO CHIDKeHHOTO A/ MakcH-
2 10 MaAbHas CKOpOCTh BhiOpoca n3 AJK pake Bospocaa no cpas-
§’ HeHH1o ¢ ucxoaHor. OaHako mpu Hu3koM A/ B rpymme ca-
R 3071 xapHoro suabera o6HapyKHAACH CHIDKEHHAS COKPATHMOCTH
704 MHOK2PAA — HHAEKC COKPaTHMOCTH, MAXCHMaAbHAN CKOPOCTH
PasBUTHS AAQBACHHS M pa3puBaemoe Aasaenne 8 AJK Obi-
104 AM AOCTOBepHO cHipkeHbl Ha 28, 37 u 19% coorsercrsenHo

0 ' - : : - ; : . (cm.Taba.2, koronka 4).

0 02 04 0,6 08

Yrobbl ypasHATH rpymmnst no BeanwdnHe AA, B KOH-
Obmenm AXK, ma TPOABHO¥ IpyTinie ObIAH ONpEeAeACHBI T JKe MOKA3ATEeAH, HO
npi AA 62 MMPT.CT., T. €. paBHOM ypoBHIO AA B rpymme ca-

Tabanma 2. TemopmHaMIKa CEPALIA IPH AHaOeTe B HCXOAHOM COCTOSHIH
¥ [IPH YMeHbIIeHHH AHACTOARIECKOrO 00heMa H APTePHAABHOTO AABACHHS

Koaougsn

Yucao onuros

IMapamerphi, oTpaxaione pafoTy H IHEPro3arparhi CEPANa
MusyTasnt obbem, MA/ MEH

YCC, ya/Mun

DB, %

Pabora cepana, MM pr. CT.-MA

Maxc. cropocTs Bufpoca, Ma/c

PVA, MMpr.crxMa

IMapameTpsl, oTparkaionie NpeA- H NOCTHATPY3KY CepAna

KAA 8 AK, mypr.cT. 1,008
Apreprasssas ynpyrocts Ea, M pr. o /sxa OW
KAO, ma 0,30£0,02
Crcroanseckne napamerpsi

Maxc. aasaenne 8 AJK, MM pr.cT. _— 9512
Maxkc. CROPOCTb Pa3BHTHA AABACHHS, MM PT.CT. /€ 62601970  7760+378
HHAEKC CORPaTHMOCTH, ¢ - 117£10 12145
P (dP/dt max), mmpr.cT. 63:4 621
AnacToanteckne napaMeTpst

Makc. ckopocts sanoasesns A, Ma/c 6,9+0,5

Makc. CROPOCTD CHIBKEHHR AABACHMS, MM PT. CT./C 6660+432

KorcranTa spemenu paccaabaenus (Tay), Mc 6,1+0,2

Mus. aasaenme B AK, sv pr. cT. -0,7£1,0

—p<0,05, " - p<0,01, *** — p<0,001 no cpasHeHI0 C COOTBETCTBYIOMMM KOETpoAe; ¥ p<0,05 no cpaBHEHRIO C AAHHEBIMK B KOACHKE S
AO - anacroamsecxknit o6vem; AA — aprepuasssoe sasaenne; YCC —wacTora cepaeunnix coxpamenu#; OB — ppaxis subpoca; PVA — nao-
AR TOA KPHBOF 00beM-sansenue 8 cepaeunom imxae; KAA — xoseunoe Amacroanvecxkoe aasaenne; KAQ - KoHeTHEIN AHACTOAMYECKHA
obsem; AJK - AeBRI KeAyAOTeK.
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xapHoro auabera (cm. Taba.2, koaonka 5). ConocraBaenue
AQHHbIX II0Ka3aA0, YTO XOTS B KOHTPOABHOM rpynrie Bce 1o-
KasaTeAn QYHKIMH GbIAM BbIIIE, YeM B IPYIINe CAXapHOTO AM-
abera (cm. Taba. 2, KoAOHKa 4), 3TO pasanuHe GBIAO HEAOCTO-
BEPHBIM, KPOME YCKOPEHHOr0 paccAabAeHNs U CHHXKEHHBIX
BeAMYHH AHacToAndeckoro aasaenns B AJK. Takum obpasom,
B YCAOBHMAX OAMHAKOBOI'O CONMPOTHBAECHHS COCYAMCTOTO pyc-
A2 W MPUMEPHO OAMHAKOBOro HanoaHenns AJK cepana aAma-
GeTHYeCKHX KPBIC OTAHYAAHCH TOABKO IO AHACTOAMYECKHM
nokaszareasM. Caepyer o6paTHTh BHHMaHHe Ha AMHAMHKY
HHAEKCA apTePUAABHOMN YIPYTOCTH B KOHTPOABHOM rpyrine —
OH BO3pacTaA no Mepe cumwkenust AA (cM. Taba. 2, koroHKH
1,31 §). DTO CBUAETEABCTBYET O CAMOPETyASTOPHOI peak-
MM CHCTEMbI, HAMPABACHHOMN HA MOAAEPXKaHHEe KOPOHApPHO-
ro KpPOBOTOKA TPH CHIKEHHH AN,

O6bcyxaenne

PesyApraThl MOKa3aAH, 4TO CHCTOAMYECKAS AMCYHKI[HS
y AnabeTHUYeCKHMX KPBIC COYETAeTCs CO CHIDKEHHEM IHeprosa-
nacos B Muokapae — AT® u pocpokpearnna. Curkenue co-
Aepxanus GochoxpearnHa HabAIOAAAK TOCTOSIHHO, B TO Bpe-
M5l Kak copepikanue AT® morao 6sirb B Hopme [9, 10], xots
MHTOXOHAPHH M3 AMAOETHUECKHMX CepAell OTAHYAAMCH CHH-
JKeHHbIM TToTpebaenuem kucaopoaa [11]. ¥ nanuentos c ca-
XapHbIM Auaberom 1-ro THIA OTMEYeHbI CXOAHbIE H3MeHe-
uus — otHomenue docdokpearns/ATO obbraHO CHIDKEHO
(12, 13]. TTonmxkenubrit ypoBeHb pocdokpearuna 0bycaos-
ACH CHIKEHHOM KpeaTHHPOCPOKMHA3ZHOM aKTHBHOCTHIO,
He CTUMyAMpyemoit kpeatunowm [11, 13], npuuem norox ue-
pe3 KpeaTHHKMHA3y He BO3PAcTaA NpH yBeAnueHuHu pabo-
b1 [14]. B Hammx onbiTax cepana AMabeTHuecKux Kphic OT-
AMHYAAMCH TIOBBIIEHHBIM 0Opa3OBaHMEM AAKTaTa, HECMOTPS
Ha TepeKAloueHHe MeTaboAM3Ma KapAHOMHMOLMTOB Ha MC-
MOAB30BaHHE KMPHBIX KHCAOT. [To-BHAMMOMY, TAMKOAM3 TTPO-
MCXOAMT C HM3KOH CKOPOCTBIO, M B YCAOBHSAX MHIHOMpOBa-
HHUSI THPYBATAEIHAPOTeHa3bl M3 MHPyBaTa 00pasyeTcst AAKTaT
B AQKTaTACIHAPOTeHA3HOM PeaKIHu.

CHmwxenHas HacocHas (yHKUMs AHabeTHueckux cep-
AelLl B MICXOAHOM COCTOSIHUH Obira 3apHKCHPOBAHA B YCAOBH-
X MEHBIIEro AMacTOAMYecKoro o6sema AJK n nosbieHHOM
aprepuaabHoi ynpyrocri. Oba ¢akropa moryr 6siTh npu-
4MHO¥M yMeHbieHHOro Beibpoca u3 AJK. Ilpu cospannu pas-
HBIX YCAOBHH IO NPHTOKY M CONPOTHBAEHHIO — TIPH OAMHA-
KOBBIX AMACTOAMYECKOM obbeme, AA M apTepuaAbHOI ynpy-
rOCTH — BCe TOKa3aTeAH HACOCHOM QYHKIMU AHabeTHuecKux
CepAeIl HEAOCTOBEPHO OTAMYAAMCH OT KOHTPOABHBIX, Pa3HH-
la COXPAHAAACh TOABKO MPH COMOCTABAGHHMH AHACTOAMYe-

CKHX MoKasareAeid. ITH AQHHbIE TO3BOASIOT MPEATOACKHT
YTO MpH HeOGOABIION HArpy3ke H B YCAOBHSAX OrPaHHYEHH(
ro noTpebAeHMs KHCAOPOAQ MHOKAPA AHabeTHuecKix Kphl
cniocober GpyHKIMOHUPOBATH YCIIENIHO, X TOABKO TIPH CO3AZ
HHMHU PEAAbHBIX YCAOBHI QYHKIIMH CepAlla in Vivo Tako# ypc
BeHb PabOTHI BbI3bIBAET CUCTOANYECKYIO AMCHYHKIHIO.

YnpyrocTs apTepHaAbHOrO PycAa 3aCAY’KMBAeT OTAGABHO
ro paccMoTpenus. B HCXOAHOM cocTosiHMH y AHaGeTHIeCKHX
KphIC OHa 6GbiAa moBbimeHa B 1,5 pasa M COXpaHAAACh Ha Ta
KOM ypOBHe npu MeHbmux npurtoke 1 AA. BeposiTho, aTa cra
GMABHO MOBbIMEHHAs! PUTHAHOCTh NPHCYINA CAXapHOMY AHA
GeTy, BeAb B KOHTPOABHBIX ONBITAX OHA TMOBBIIAAACH TOABKO
NpH CHIKEHUH AA AASL TIOAAEPKAHMS AOAKHOTO YPOBHS KO-
poxapsoro kposoToka. ITopaxkenue cocya0oB npu caxapHOM
Auabere 0OYCAOBACHO BO3AGHCTBHEM HA COCYAHCTYIO CTeH-
KY TAIOKO3bI B BHICOKOM KOHI[@HTPAIIMH, BbI3bIBAOIIEH MOBbI-
meHHe APTePHAABHOTO TOHYCAa, MPH ITOM PE3KO BO3pacTa-
eT MPOAYKIIMs aKTHBHBIX GOPM KHCAOPOAR 1 asoTa [15]. ITo-
CKOABKY 3TOT (aKTOpP AEMCTBYeT MOCTOSHHO, PHIHAHOCTh
COCYAOB BO3PacTaeT M CTAOMAM3MPYETCS, CO3AaBAS AOTIOAHH-
TEABHYIO Harpy3Ky AAsi cepAlia. B pesyabrare BosHHKaeT KaAb-
uHdUKAINSI KOPOHAPHBIX COCYAOB, 2 MX PEaKTHBHOCTb CHH-
xaetcs [ 16], ymenbuaercs koponapHbiit peseps [ 13].

Kpome reMoAMHAMHYECKHX MPHYMH CHCTOAHYECKOH AMC-
dyHkuuu npu caxapHom Amabere caepyeT NMPUHATH BO BHHU-
MaHHe TaKKe HApyIIeHHOEe JHepreTHyeckoe obecrevenue
COKpaTuTeAbHOM ¢yHKuMH cepana. M3asecTHo, uto yaapHas
pabora cepana Tpebyer ropaspo 6oAblIero pacxopa aHep-
MM 110 CPAaBHEHHMIO C PA3BUTHEM AaBAeHHMA. B cooTsercrun
C 3THM B Hamei paboTe GbIAM CHMKEHbI BCe NMOKA3aTeAH, Xa-
paxTepusyiomue BIOPOC, B TO BpeMs KaK MOKA3aTeAN PasBH-
i AaBAeHHs B AJK ObIAM B IpeAeAax HOPMBIL.

B neaom pesyasrarsi paboThl MOKa3aAH, 4TO CHMXKEHHE
QYHKIMOHAABHOM HAarpy3KH M NOTpebAeHHS KHCAOPOAR HOP-
MAAM3yeT COKPaTMMOCTh MHMOKApAAd AMAOETHYECKHX KPbIC
C HapyIeHHbIM dHepreTHuyeckuM mertaboanamom. CaepoBa-
TEABHO, MPH BHIGOpE CTpaTernu TepanuH PeKOMEHAYeTCs Oc-
HOBBIBATHCS HA MPEAOTBPAIEHHH MOBBINIEHHDBIX HArpy3oK,
COYETAIONIMXCS C yBeAHY@HHeM KHCAOPOAHOTO 3apoca.
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IMPACT OF PLASMA GLUCOSE AND DURATION OF TYPE 2 DIABETES
MELLITUS ON SYNTAX SCORE Il IN PATIENTS SUFFERING
FROM NON ST-ELEVATION MYOCARDIAL INFARCTION

The objective was to assess the correlation of fasting plasma glucose (FPG), HbA L, and the duration
of type 2 diabetes mellitus (T2DM) with SYNTAX score (SS) I in patients with non-ST elevation

FPG and HbAIC were measured in 398 patients presenting with NSTEMI at admission. SS 11 was
an online calculator. Patients were stratified according to §S 11 (£21.5,21.5-30.6, and

37.7% of subjects were diabetic. Correlations of FPG (R=0.402, RMIGZ,‘ p<0.001) and HbAic
Duration of T2DM showed
very strong correlation with S 11 (R=0.827, R2=0.347), For the prediction of high $$ II in the study
population, FPG298.5 mg/dl demonstrated a sensitivity of 58% and a specificity of 60%, and HbAlc
odds ratio
(OR): l 182; 95% confidence interval (CI): 1,185-2.773) and FPG (OR: 0.987; 95% CI: 0.976-0.9959)
associated with high SS IT after controlling for other risk factors. Duration of T2DM
(Beta=0,439) contributed strongly to variance of S$ 11, whereas HbA I¢ (Beta=0.063) contributed weakly.

Subhashis Chakraborty, Amit Chaturvedi, Biaus
Samanta, Dibbendhu Khanra et al. Ilmpact of plasma glucose and duration of type 2 diabetes
mellitus on SYNTAX Score Il in patients suffering from non ST-elevation myocardial infarction. Kardiologiia.
2022;62(3):40-48. [Russian: Coymenay Bucsac, Ammana Myxepasn, CyGxamne Yaxpabopry, A
Harypseas, Bmayc Camarra, AubOenaxy Xanpa i Ap. Basstsite XOHUSHTPAIII IIOKOIBI B TAAIME KPOBH
1 AAHTEABHOCTH aHAMNES3Z Caxaproro Amabera 2 ma pearrny noxasareas SYNTAX Score 11 y naumeston

Aim
myocardial infarction (NSTEMI),
Material and methods
calculated using
230.6), defined as SS 11 low, mid, and high, respectively.
Results
(R=0.359, R2=0.129, p<0.001) with SS 11 were weak in the overall
26,05 demonstrated a sensitivity of 63% and a specificity of 69%. Duration of T2DM (adjusted
were
Conclusion Duration of T2DM is a very important risk factor for severity of coronary artery disease.
Keywords Coronary artery disease; diabetes; fasting plasma glucose; HbAlc; SYNTAX score 11
For citations Soumendu Biswas, Anindya Mukherjee,
¢ itdapiTonm MitoKapaa Ge3 noavema cermenra ST. Kapanoaorss. 2022;62(3):40-48)
Corresponding author Anindya Mukherjee. Email: anindya768@yahoo.co.in
Introduction

India has the second largest number (77 million) of adults

with diabetes (DM) worldwide, with a prevalence of 10.4% [1].

In the Asian Indian population, coronary artery disease (CAD)
tends to develop a decade or two earlier, and triple vessel

disease is more common than the western population [2].

The cardiovascular risk from type 2 diabetes mellitus (T2DM)
seems to be 3-4 times higher in Asian Indian individuals
compared to their western counterparts, even after adjusting
for gender, age, smoking status, hypertension, and obesity
[3]. In India, more than 65% of T2DM patients die from
cardiovascular disease, and 80% of these deaths are from CAD
[4]. Elevated glycated hemoglobin (HbA1c) has been reported
to be a risk factor for macrovascular diseases and mortality in
patients with CAD [, 6]. HbA 1 cis also significantly correlated
with the extent of CAD [6]. On the other hand, macrovascular
complications have been reported to differ with duration of
diabetes in a meta-analysis of four landmark trials:

0

1) Action to Control Cardiovascular

Risk in Diabetes (ACCORD);

2) Action in Diabetes and Vascular Disease

Preterax and Diamicron Modified Release Controlled

Evaluation (ADVANCE);

3) United Kingdom Prospective Diabetes Study (UKPDS);
4) Veterans Affairs Diabetes Trial (VADT) [7].

The SYNTAX Score (SS) was developed to quantify the
complexity of CAD. It was followed by SS IT which includes
two anatomical variables and six clinical variables [8, 9].
DM was not included in the SS I1 algorithm since it was
not found to be an independent predictor of mortality and
did not show any interactive effect with revascularisation
strategy and long term mortality [9, 10]. S§ IT 2020 has
been recently validated, and it includes medically treated
diabetes in the algorithm [11]. None of these scores
include glycemic parameters in the form of fasting plasma
glucose (FPG), postprandial plasma glucose, or an index

ISSN 0022-9040, Kapanosories. 2022;61(3), DOI; 1018057 /cardio 2022.3.01799
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of long-term blood glucose, such as HbAlc or the duration
of DM. Studies have assessed the relation between FPG,
HbAlc, and SS II separately in T2DM patients with stable
angina and in non-DM populations with non-ST elevation
myocardial infarction (NSTEMI) [12, 13]. Srinivasan
et al. assessed the association of DM duration and SS in
T2DM patients with stable angina [ 14 ]. The objective of this
study was to assess in patients presenting with NSTEMI, the
correlation of FPG and HbAlc with SS 11 irrespective of DM
status, and to assess the correlation of T2DM duration with SS 11,

Material and methods

Study oversight and population

This single-center study was conducted in a cross-sectional,
observational, analytical design. Patients aged = 18 yrs and
presenting with the first episode of NSTEMI, and who were
referred from primary or the secondary care centers, were
consecutively recruited for this study over a period of 15 mos from
May, 2019 to July, 2020, Exclusion criteria: past acute coronary
syndrome (ACS); previous computerized tomography or
invasive coronary angiography (CAG) showing significant CAD;
previous documentation of systolic dysfunction; revascularization;
arthythmias; conduction abnormalities; cardiomyopathy; valvular
heart disease; congenital heart disease; newly diagnosed or known
type 1 diabetes; significant pulmonary, hepatic or renal dysfunction;
bleeding diathesis; abnormal hemoglobin values; history of
erythropoietin use or recent blood transfusion; indications for
emergency revascularization. Power analysis indicated a sample
size of = 385 for 95% confidence that the population values would
bewithin 5% of measured or surveyed values [15]. All procedures
were in accordance with the ethical standards of the responsible
mstitutional and national committees on human experimentation
and with the Helsinki Declaration of 1964 and its later revisions.
Informed written consent was obtained from all patients included
in the study.

Definitions

Tobacco users were defined as those using any form of
tobacco in the last 30 days [12]. The diagnosis of NSTEMI was
made in patients having acute chest discomfort and with high-
sensitivity cardiac troponin suggesting cardiomyocyte necrosis
but without persistent ST- segment elevation [16]. T2DM
was defined as having prior established T2DM and/or the use
of blood glucose controlling medications. The remainder
of the population were designated as non-T2DM. The diagnosis
of metabolic syndrome (MetS) was based on the criteria
defined by the IDF Epidemiology Task Force Consensus
Group [17]. Family history (FH) of CAD was defined as first-
degree relatives suffering from CAD before the age of §5 yrs in
men and 65 yrs in women [18]. The 2018 European Society
of Cardiology (ESC) hypertension guidelines were followed

1SSN 0022-9040, Kapasosorns. 2022;62(3), DOI: 10.18087/cardio,2022.3.n1799

in measuring and categorizing blood pressure. Hypertension
was defined as systolic blood pressure 2140 mm Hg and/or
diastolic blood pressure 290 mm Hg [19]. Peripheral arterial
disease (PAD) was identified according to the Arterial
Revascularisation ‘Therapies Study Part I definition [10].
Chronic obstructive airway disease (COAD) was identified by
the EuroSCORE definition [9].

Anthropometric measurements

Body weight was measured with the HBF-516 Body
Composition Monitorand Scale (1L, USA), Waist circumference
(WC) was measured at the midpoint between the last rib and
the iliac crest [19], Height to the nearest 0.1 cm was measured
with a Seca Stadiometer (Hamburg, Germany). Body mass
index (BMI) was calculated from height and weight data with
categorization according to Asian Indian criteria [20].

Laboratory parameters

Serum low-density lipoprotein cholesterol (LDL) was
computed using Friedewald’s equation [21]. Creatinine
clearance was computed using the CKD Epidemiology
Collaboration creatinine equation [16]. Echocardiography was
performed by two experienced operators who were blinded to
the clinical and procedural data. Left ventricular ejection fraction
(LVEF) was measured with the biplane Simpson method. Final
decisions were made by consensus in cases of disagreement.

Risk stratification and management

The latest guideline on NSTEMI at the time of data collection
was followed [16]. Risk stratification was done according
to the Global Registry of Acute Coronary Events (GRACE)
score, and all patients were included, irrespective of risk score
[16]. Medical therapy included dual antiplatelets, nitrates,
beta blockers, and peri-interventional anticoagulation with
unfractionated heparin according to the latest guidelines [16].
Immediate (<2 hrs) coronary angiography was performed for
very high-risk patients, while for high-risk patients coronary
angiography was performed within 24 hrs of hospital admission
[16]. All other patients underwent coronary angiography within
48 hrs of admission. Angiography was performed through
a percutaneous radial approach for calculation of the SS II and
appropriate management after proper written informed consent.
At least two projections were used to obtain angiograms of each
coronaryartery. A 50% or more reduction of the lumen area of any
epicardial artery of > 1.5 mm diameter was considered significant,
The coronary angiograms were analysed by two experienced
operators who were blinded to the results of the clinical and
procedural data. In cases of disagreement, final decisions were
made by consensus. The SS II were calculated with an online
PCI SS 11 calculator (http://www.syntaxscore.org/calculator/s
yntaxscore/ framesetss2.htm) based on the previously published
nomogram [9]. The patients were stratified according to tertiles
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Figure 1. Mean and SD
of SS Tand II for Non-DM and DM patients

ssu
(p=0.000)

ss1
(p=0.000)

10 13 20

B Non-DM (n=248)

2s 30
B DM (n=130)

35 40 45

DM, type 2 diabetes mellitus; SD, standard deviation; SS, Syntax score.

of §S IT (<21.5, 21.5-30.6, and >30.6), defined as SII low; mid,
and high, respectively [13,22].

Statistical analysis

Statistical package for Social Science (SPSS) version 25
(SPSS Inc,, Chicago, 1L, USA) was used to analyse the data.
Mean and standard deviation (SD) for continuous variables and
numbers (percentages) for categorical variables were calculated
as part of the descriptive analysis. Two independent means
were compared by Student’s t test. Chi- square test was used to
compare categorical variables. A 2-tailed p<0.05 was considered
statistically significant. Correlation between the FPG, HbAlc,
and duration of T2DM were assessed by Pearson’s correlation
and graphically represented in scatter plots. Spearman’s bivariate

correlation followed by multivariate stepwise linear regression
was used to determine independent predictors for severity
of CAD as assessed by SS II. Multivariate logistic regression
was used to assess the extent of independent contribution
of variables to high SS II. A receiver-operating characteristic
(ROC) analysis was performed to detect the cut-off values of
FPG and HbAlc for predicting a high SSIL

Results

Patient characteristics

398 patients were recruited of whom 150 (37.7%) had
T2DM. 20.4% were women. Baseline characteristics of T2DM
and non-T2DM patients are shown in Table 1. Mean T2DM
WC was 91.7£8.5 cm, and non-T2DM WC was 89.5£9.0 cm
(p=0.013). Similarly, mean T2DM BMI (28.7+32 kg/m?)
was greater than that of non-T2DM patients (27.843.2 kg/m?)
(p=0.005). Mean duration of DM was 6.9:2.9 yrs in T2DM
patients (six patients with T2DM could not state the duration
of their disease).

Tobacco use was highly prevalent among the patients
(65.6%), with the proportion being higher in non-T2DM
patients (p<0.001). The prevalence of hypertension (p=0.378)
COAD (p=0.356), and mean HDL (p=0.795) did not differ
significantly between the groups. All other parameters, namely
prevalence of CAD family history, MetS, multivessel disease, left
main coronary artery disease, PAD, lipid parameters, LVEF, and
estimated glomerular filtration rate (eGFR) were significantly
worse in T2DM patients. As depicted in Figure 1, means of
SYNTAX Score I (SS I) and SS II were significantly higher in
T2DM patients compared to non-T2DM patients (p<0.001).

Figure 2. Correlation between SS Il and FPG (Panel A), HbA1c (Panel B), and duration of DM (Panel C)
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DM, type 2 diabetes mellitus; FPG, fasting plasma glucose; SS, Syntax score.
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Table 1. Characteristics T2DM and non-T2DM patients with ACS

Variable 2DM (n=15C Non-T2DM (n=248) p value
Women : 3 40(16.1) 0.007**
Age (yrs) 55.9£10.4 0.871
WC (cm) 89.49+9.0 0.013*
BMI (kg/m?) 27.8+32 0.005**
Duration of DM (yrs) (n=144) - -
Tobacco use 179 (72.2) <0.001**
FH of CAD 71(28.6) <0.001**
HTN 98 (39.5) 0.378
FPG (mg/dl) 90.8£15.0 <0.001**
HbAlc (%) 5.610.4 <0.001**
MetS 56(22.6) <0.001**
HDL (mg/dl) 362+7.0 0.795
TG (mg/dl) 130.5£46.2 0.058
LDL (mg/dl) 111.6:28.1 <0.001**
LVEF (%) 50.5+8.2 <0.001"*
2GER (ml/min/1.73m") 83.2£18.2 0.038*
MVD 103 (41.3) <0.001"*
LMCA disease 6(24) 0.002**
COAD A 36(14.5) 0336
PAD 12(4.8) <0.001

** Data are mean+SD or number (percentage). *p<0.05 (2-tailed). **p<0.01 (2-tailed). BMI, body mass index; COAD, chronic obstructive
airway disease; CAD, coronary artery disease; eGFR, estimated glomerular filtration rate; FH, family history; FPG, fasting plasma glucose;
HbAl(, glycated hemoglobin; HDL, high density lipoprotein; HTN, hypertension; LDL, low density lipoprotein; LMCA, left main coronary
artery; LVEF, left ventricular ejection fraction; MetS, metabolic syndrome; MVD, multivessel disease; PAD, peripheral arterial disease;

S8, Syntax score; TC, total cholesterol; TG, triglyceride; T2DM, type 2 diabetes mellitus; WC, waist circamference.

Table 2. Logistic regression analyses for prediction of high Syntax score II

Veadie | - Multivariate
Gender ~0.511 0473
Age (yrs) : 1174
WC (em) : -
BMI (kg/m?) =
Duration of T2DM (yrs) 1.182
Tobacco use 0.802
"FHof CAD - -
HTN 3.091
T2DM 0.200
EPG (mg/dl) 0.987
HbAlc (%) 1.346
MetS 1.696
HDL (mg/dl) -
TG (mg/dl) ~
LDL (mg/dl) =
eGFR - 0.948 0.925-0.972
COAD 7919 2.641-23.745
PAD - - -

* Significant correlation at p<0.05 (2-tailed). ** Significant correlation at p<0.01 (2-tailed). BMI, body mass index;

CAD, coronary artery disease; CI, confidence interval; COAD, chronic obstructive airway disease; FH, family history;
FPG, fasting plasma glucose; HbA L, glycated hemoglobin; HDL, high density lipoprotein; HTN, hypertension;

LDL, low density lipoprotein; MetS, metabolic syndrome; OR, odds ratio; PAD, peripheral arterial disease SS, Syntax score;
TC, total cholesterol; TG, triglyceride; T2DM, type 2 diabetes mellitus; WC, waist circumference.
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Figure 3. Cut-off values of FPG and HbAc for the prediction of high SS I1 in the total study
population (Panel A), the DM subset (Panel B), and the non-DM subset (Panel C)
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DM, type 2 diabetes mellitus; FPG, fasting plasma glucose; SS, Syntax score.
Correlations between SS I and FPG, p<0.001) and in the overall study population (R=0.402
HbAIc, and duration of DM R2=0.162, p<0.001). The correlation between SS Il and HbAlc

Bivariate correlations between these parameters are shown ~ was significant but very weak in the T2DM group (R=0.197
in Figure 2. The correlation between SS II and FPG was  R2=0.039, p=0.016) and significant but weak in the overall study
significant but weak in the T2DM group (R=0.307, R2=0.094, population (R=0359, R2=0.129, p<0.001). The correlation

Table 3. Spearman correlation and multivariate linear regression analysis for the Syntax Score I

Constant
Gender

Age (yrs)

WC {cm)
BMI (kg/ m?)
Duration of T2DM (yrs)
Tobacco use
FH of CAD
HTN

T2DM

FPG (mg/ dI)
HbAlc (%)
MetS

HDL (mg/ dI)
TG (mg/ dI)
LDL (mg/ )
eGFR

COAD

PAD

* Significant correlation at p<0.05 (2-tailed). ** Significant correlation a:p(O 01 (Z-mkd) BMI, body mass mdex, CAD coronary artery

disease; FPG, fasting plasma glucose; FH, family history; HDL, high density lipoprotein; HTN, hypertension; LDL, low density lipoprotein;
MetS, metabolic syndrome; SS, Syntax score; TC, total cholesterol; TG, triglyceride; T2DM, type 2 diabetes mellitus; WC, waist circumference.
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between SS Il and duration of T2DM was very strong (R=0.827,
R2=0.347, p<0.001). No correlations existed between these
parameters in non-T2DM patients.

ROC curve analysis

Results of the ROC curve analysis are presented in Figure 3.
In the total population, irrespective of T2DM status, a FPG value
of 98.5 mg/dl yielded an AUC value of 0.621 (95% confidence
interval (CI): 0.563-0.679; p<0.001 ). Furthermore, this FPG value
of 98.5 mg/dl demonstrated a sensitivity of $8% and a specificity of
60% for predicting a high SS IL. A HbAlc value of 6.05 yielded an
AUC value of 0.640 (95% CI: 0.583-0.698; p<0.001 ). Furthermore,
in the total study population, the HbAlc value 6.05 demonstrated
a sensitivity of 63% and a specificity of 69% for predicting a high
SS 1L In the T2DM subset, a FPG value of 188.5 mg/dl yielded an
AUC value of 0.605 (95% CI: 0.514-0.696; p=0.027 ). Furthermore,
this FPG value of 188.5 mg/dl demonstrated a sensitivity of
68% and a specificity of 59% for predicting a high SS IT in T2DM
patients. HbAlcin T2DM subset and both FPG and HbAlcin the
non T2DM subset yielded non-significant results.

Regression analysis

Independent risk factors for high SS II were obtained by
univariate and multivariate logistic regression analysis (Table 2).
89.5% of the cases could be correctly predicted by this model.
Durations of T2DM and FPG were significantly associated with
high SS 11 after controlling for other risk factors, including gender,
age, WC, BMI, tobacco use, CAD FH, HTN, MetS, HDL, LDL,
TG, eGFR, COAD, and PAD (adjusted odds ratio (OR): 1.182;
95% CI: 1.185-2.773; p=0.006) for duration of T2DM and
(OR: 0.987; 95% CI: 0.976-09959; p=0.030) for FPG. After
controlling for other risk factors, the other independent risk factors
associated with high SS Il included age, HTN, eGFR and COAD.

We also performed Spearman correlation and multivariate
linear stepwise regression analyses for the SS 11 (Table 3).
8§4.2% of the variance in SS II could be explained by gender, age,
duration of T2DM, HTN, T2DM, HbAl¢, eGFR, COAD, and
PAD (F=231.761). HTN (Beta=0.592) followed by duration of
T2DM (Beta=0.439) contributed the most of the variance in SS
11, while HbAlc (Beta=0.063) contributed the least.

Discussion

We found that the duration of T2DM had a very strong
correlation with SS Il while FPG and HbAlc showed weak
correlations with SS 11 in both the T2DM subset and in the total
population. A longer duration of T2DM was an independent
risk factor for high SS 11, and duration of T2DM contributed
significantly to the variance of §S IL.

FPG
Yang et al. reported that FPG and HbA ¢ were independent
risk factors for coronary atherosclerosis in prediabetic patients
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after associating these with 3-vessel disease, SS, and the GENSINI
score [18]. Bansilal et al, Karrowni et al, and Mossmann
et al. reported that insulin resistance and atherosclerosis were
correlated; this provided some evidence for associating FPG
with CAD [23-25]. Similarly, Gui et al. studied 906 non-T2DM
patients undergoing CAG and found FPG to be an independent
risk factor for severity of CAD according to the GENSINI
score [26]. Schinner et al. and Qian et al. also reported FPG to
be independently correlated with the burden of atherosclerosis
[27,28]. 409 patients from China were studied in another study
which also inferred that the coronary artery stenosis score
increased with rising FPG [29]. On the other hand, studies by
Fu etal. and Jiang et al. denied the association of FPG and CAD
severity [30, 31]. We found no correlation of FPG with SS IT in
non-T2DM patients, Kilic et al. studied 359 non T2DM patients
and reported weak correlation between FPG and SS 11, and,
moreover, FPG was not an independent risk factor for high SS 11
[13]. Karakoyun et al. reported weak correlation of FPG with SS
11in 215 T2DM patients with stable angina similar to our study in
patients with NSTEMI [ 12]. Most of these studies included non-
T2DM or pre-T2DM patients, and a few others like Karakoyun
et al included only T2DM patients [ 12]. There are very limited
data on the correlation between coronary atherosclerosis and
FPG, irrespective of T2DM with a wide range of blood glucose,
as we tried to address in this study. Furthermore, the FPG value
98.5 mg/dl demonstrated a sensitivity of 58% and a specificity of
60% for the prediction of high SS I1 in our study, irrespective of
T2DM status, while the FPG value 188.5 mg/dl demonstrated
a sensitivity of 68% and a specificity of 59% for the prediction of
high SS ITin T2DM patients.

HbAlc

Arbel et al. studied 226 non"T2DM patients and concluded
that HbAlc is an independent risk factor associated with SS
[32]. Similarly, 299 non-T2DM individuals and 480 non-
T2DM individuals were studied by Ashraf et al. and Sahal et al,,
respectively, and increasing HbAIc was found to be associated
with the GENSINI score [ 33, 34]. Yang etal. found similar results
with 1006 prediabetic patients [18]. Kilic et al. demonstrated
HbAlcto be very strongly correlated to SS ITand an independent
risk factor of high SS 11 [ 13]. Karakoyun et al. studied correlation
between HbAlc and SS I in T2DM patients which was found
to be good (r=0.535, p<0.001) [12]. Selvin et al,, in two separate
studies, suggested that HbAlc values were an independent
risk factor for CAD in patients with and without T2DM [5].
They also suggested that HbAlc exceeding 6.0% could identify
individuals at risk of developing CAD. In our study, a HbAlc
value of 6.05% demonstrated a sensitivity of 63% and a specificity
of 69% for predicting a high SS I in the total study population.
Ayhan et al. found HbAc values to correlate with the GENSINI
score irrespective of T2DM in patients younger than 40 yrs [ 12].
No study to date had studied the association of HbAlcand SS 11,
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srespective of T2DM status. I n our study, HbAlcand SS 11 were
Sound to be weakly correlated in T2DM patients, as well as, in
the total study population. Strikingly, we found no correlation of
HbAlcwith §S I1in non-T2DM patients, and HbA1¢ was found
2ot to be an independent factor for prediction of SSI1.

Duration of T2DM

Turnbull et al. showed that the spectra of CAD differed with
the duration of T2DM [7]. The UKPDS risk calculator did not
clude events prior to 4 yrs in the risk score [ 14]. Srinivasan et al.
seported a significant increase in the mean SS between 5 and 10
yos of T2DM when compared to less than 5 yrs of T2DM [14].
The same study from India indicated that coronary profiles of non-
T2DM and T2DM<S yrs were similar, while chronic structural
sarrowing of coronary arteries took place during 5-10 yrs of
T2DM. This raises the possibility of insulin resistance being
sesponsible for generating the macrovascular complications
@ T2DM. Both functional and structural changes in the blood
vessels are caused by hyperinsulinemia. Nitric oxide mediates
fanctional changes by receptor-mediated effects on resistance
and maintains vasodilatation, whereas the MAP kinase pathway
mediates the proatherogenic changes leading to structural change.
This is not affected by insulin resistance, Thus, acting through
the MAP kinase pathway, continuous hyperinsulinemia leads to
significant structural change aver a period of time [35]. In our
study, duration of T2DM was very strongly correlated with SS I1
and was an independent risk factor for SS 1. Longer duration of
T2DM was independently associated with high SS 11, In the earlier
aited study, Srinivasan et al. postulated that hyperinsulinemia and
msulin resistance likely reaches their peak at 4-5 yrs of T2DM,
resulting in increased severity of CAD after S yrs. [14]. In our
study, mean duration of T2DM was 6.742.8 yrs, which probably
explains such a strong effect of duration of T2DM on SS IL
The SS I nomogram did not include diabetes. S8 112020 includes
medically treated diabetes in the algorithm, but none of the CAD
severity scores include duration of T2DM in their analyses. To
date, no study has studied the correlation of T2DM duration with
8§ 1L Our analysis found T2DM duration to be a very important
factor for predicting the severity of CAD by SS IL Since
duration of T2DM is an irreversible factor, intense therapeutic
interventions to reduce or prevent cardiovascular complications
must be considered early in the diabetic population.

Limitations

Cross-sectional study design and single center data
collection are inherent limitations of this study. Evaluation was
based on a single set of FPG and HbA ¢ measurements. A larger
study population would have increased the statistical power
of the study. SS 11 2020 is presently available, but when data
collection was started, it had not yet been published. Thus, we
could not benefit from using the latest SS algorithm.

Conclusion

Duration of T2DM is a very important factor for assessing
the severity of CAD. Unlike earlier studies, FPG and HbAlc
did not show significant roles in the non-T2DM population.
Keeping in mind the typical Asian Indian phenotype and
associated insulin resistance, the duration of T2DM should
be given importance apart from T2DM, FPG, and HbAlc
when evaluating the burden of cardiovascular disease in this
population. Early and intense therapeutic intervention is key to
successful reduction and prevention of CAD risk in the T2DM
population.
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Chronic total occlusion of a coronary artery (CTO) is a predictor of early and late cardiovascular
mortality and poor cardiovascular outcomes in patients with coronary artery disease. The purpose
of this study was to identify predictors of all-cause mortality in CTO patients that underwent invasive
treatment,

Patients between 2012 and 2018 with CTO in at least one vessel, as demonstrated by coronary
angiography, were included retrospectively in the study. The patients were divided into two groups, an
intervention group (percutaneous and surgical revascularization) and a medical group.

A total of 543 patients were studied, 152 females (28%) and 391 males (72%). The median follow-up
period was 49 (26-72) mos. A total of 186 (34.2%) patients in the medical group and 357 (65.8%)
patients in the invasive therapy group were followed. The 5-yr death rate was observed in 50 (26.9%)
patients in the medical group and 53 (14.8%) patients in the intervention group, and it was found
to be statistically higher in the medical group (p=0.001). In multivariable analysis, heart failure (odds
ratio (OR): 1.92, 95% CI: 1.18-3.14; p=0.01), higher glucose leyels (OR: 1.0, 95% Cl: 1,02-1.08;
p=0.04), lower albumin levels (OR: 0.49, 95% Cl: 0.32-0.72; p=0.001), SYNTAX score (OR: 1,03,
95% CI: 1.01-1.08; p=0.001), and CTO (22 occluded artery) (OR: 0.42, 95% CI: 0,22-0.72; p=0.01)
were independent factors for all-cause mortality.

In comparison to the revascularized group, there was an increase in mortality among CTO patients
treated medically. Heart failure, SYNTAX score, albumin, glucose, and CTO (22 occluded arteries)
were independent risk factors for all-cause mortality.
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Introduction

Despite recent advances in medical treatment and in
percutaneous coronary intervention (PCI) or coronary
artery bypass graft surgery (CABG), coronary artery disease
(CAD) remains the leading cause of morbidity and mortality
worldwide. Total coronary artery occlusion (CTO) isa complex
coronary lesion. It is defined as an atherosclerotic lesion with
a Thrombolysis in Myocardial Infarction (TIMI) grade of 0 and
that remains completely occluded for at least 3 mos [1].

CTO can be detected incidentally in patients with
myocardial infarction or as a result of coronary angiography

ISSN 0022-9040, Kapawoaoris. 2022;62(3). DOL: 10.18087/cardio.2022,3.n1948

(CAG).CTOQ s present in 8~15% of patients with ST-segment
elevation myocardial infarction (STEMI) and in 10-30%
of patients undergoing CAG for unstable angina or for non-
STEMI [2]. Despite technological advances, the majority of
CTO patients are still treated medically, with only 10-15%
being revascularized by PCI 3, 4]. CTO treatment improves
the quality of life, increases left ventricular (LV) ejection
fraction, reduces angina attacks, reduces the need for CABG,
and improves tolerance to future myocardial infarction [5-7].

The presence of CTO in STEMI patients is a significant
predictor of both early and late cardiovascular mortality
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and morbidity [8]. The presence of CTO is closely related
to cardiogenic shock, recurrent myocardial infarction, and
ischemic stroke as compared to multi-vessel disease and
without CTO [8]. According to these findings, the presence
of CTO in a non-infarct-related artery is associated with
a poor prognosis. It is important to determine the factors
that affect the prognosis during the follow-up period and
for treatment optimization. Thus, we aimed to determine
all-cause mortality predictors in patients with CTO who
underwent invasive treatment.

Material and methods

This retrospective and observational study included pa-
tients between 2012 and 2018 with CTO evident in at least
one vessel after CAG. Only patients who underwent invasive
treatment or medical therapy after CAG were included.
The demographic characteristics and medical histories
of the patients were obtained from the electronic database
of the local institution. Patients with a CTO vessel diameter
less than 2 mm, those who were unable to be followed up,
and those who had unsuccessful interventions were excluded
from the study. The study enrolled a total of 543 patients.
Laboratory data were obtained from blood samples taken
during hospitalization. The ethics committee of our hospital
approved the study.

CAG was performed using the Judkins technique via the
femoral artery. PCI or CABG was performed in cases where
10% ischemia was identified in the area supplied by an artery
by non-invasive tests or in cases of resistant angina pectoris
despite medical therapy. A successful PCI intervention was
defined as <30% residual stenosis and at least grade 2 TIMI
flow. A left internal mammary artery graft was used in all
CABGs. Patients who did not require invasive therapy or
refused an interventional procedure were treated medically.
Follow-up data were obtained from the hospital database
and from interviews with patients or their families, directly
or by phone. The primary endpoint was death dues to all
causes.

Statistics

The data were analyzed with SPSS (Statistical Package
for Social Science for Windows), version 24. Histograms
and the Shapiro-Wilks test were used to verify normal
distributions of data. Continuous variables are presented
as meantstandard deviation (normally distributed data)
or as median and interquartile range (IQR, 25-75%)
(non-normally distributed data). Categorical variables are
expressed as percentages. A chi-square test was used to com-
pare categorical variables between groups. For normally
distributed data, the Mann-Whitney U test was used to
analyze differences between the main groups. The Kaplan-
Meier procedure was used for survival analysis of the medical

S0

Table 1. Demographic and laboratory data
of the medical and intervention groups

Variables S
Male
Death (in § yr)
Hypertension
Diabetes mellitus
Hypedlipidemia -
Semoking
Renalfiure

Heart falure
Atcial Gbilation 034
Mi | 16(G2s) | 038
o o
Ejection fraction, % ; 0.34
WBC, 10°/ul 0.61
Hemoglobin, gr/dl ) 139(126-15) 008
GER, ml/min
Glucose, mg/dl
Albumin, g/dI
Trglyceride, mg/d <0001
LDL, mg/dl
HDL, mg/dl =

Data are number (pertenhge),nmn:tsl) or median (IQR, 25~7596)
CIN, contrast-induced nephropathy; GFR, glomerular filtration rate;
HDL, high-density lipoprotein; LDL, low-density lipoprotein;
MI, myocardial infarction; WBC, white blood count.

and intervention groups. Multivariate logistic regression
analyses were performed to determine the predictors of total
mortality. P values <0.05 were considered statistically signi-
ficant.

Results

A total of 543 patients were enrolled in the study,
152 females (28%) and 391 males (72%). The median follow-
up period was 49 (26-72) mos. There were 186 (34.2%)
patients in the medical group and 357 (65.8%) patients in
the invasive therapy group. The median age of the medical
group was significantly higher than the other group
(p<0.001). There was no significant difference between
the follow-up periods for both groups. The demographic and
laboratory data of the groups are shown in Table 1.

The S-yr mortality rate was 50 (26.9%) for the medical
group and 53 (14.8%) for the intervention group (p=0.001).
Theintervention group had a significantly higher rate of CTO
lesions in the left anterior descending coronary artery (LAD,
p=0.03).

The CTO lesion length and vessel diameter were higher in
the intervention group than in the medical group (p=0.001,
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e 2, Angiographic findings
the medical and intervention groups

Intervention
group, n=357

68 (36) 151 (42.3) | 0.08

- CT0 length> 20mm
Blunt stump
Tortuous CTO
Calcification

Long CTO

314 (87.9)
40(11.2)
3(0.9)

Number
S CTO

27(7.6)
163 (45.7)
107(30)
60 (16.7)

103 (28.9)
147 (41.1)
107 (30)

Rentrop
collateral
dassification

Number
of coronary
stenoses

Diameter

S CTO, mm 2.85(2,4-3.2)
SYNTAX score 28.5(22,2-35,5)

Data are number (percentage) or median (IQR, 25-75%).
CTO; chronic total occlusion; CX, circumflex coronary artery;
LAD, left anterior descending coronary artery; RCA, right coronary artery.

Table 3. Demographic features of PCI and CABG groups
CABG

Variable B group,n=79
Gender (Male)
Age,yrs
&%
Death in five years 37 (13.3)
o 0 (288)
HL 7(6.1)
Smoking 21(26.6)
Heart failure
AF
- o
PAD B (25
CIN 1(7.6)

Data are number (percentage) or meanSD, AF, atrial fibrillation;
CABG, coronary artery bypass graft; CIN, contrast-induced
nephropathy; CRF, chronic renal failure; CVD, cerebroyascular
disease; DM, diabetes mellitus; EF, ejection fraction; HL,
hyperlipidemia; M1, myocardial infarction; PAD, peripheral artery
disease; PCI, percutaneous coronary intervention,

| ISSN 0022-9040. Kapastoaorus, 2022;62(3). DOI: 10.18087/cardio,2022,3.01948

Table 4. Laboratory data
and angiographic features of PCI and CABG groups
Variable SARG
oup, B group, n=79
Hemoglobin, gr/dl 381, 13.31.8 0.02
Albumin, g/dI
Total cholesterol, mg/dl 22 197.5+48.5 ©
LDL, mg/dl 01440, 123.6442.5 © K
SYNTAX score
LAD lesions <0.001
LADCTO 03
CXCTO 5(19 26 (32.9)
RCA CTO 41(51.9)
CTO length> 20mm
Blunt stump
Tortuose CTO 67 (60.1)
Calcification 2(18.7) 5(6.3)
Number
of the vessel with
significant stenosis
-~ A
e 3(3.7)
4(5.1)
Rentrop collateral 35 (44.3)
classification 29 (36.7)

249 (17.6) 11(13.9)
Data are number (percentage) or mean£SD, CABG, coronary artery
bypass graft; CTO, chronic total occlusion; CX, circumflex coronary
artery; GEFR, glomerular filtration rate; LAD, left anterior descending
coronary artery; LDL, low-density lipoprotein; PCI, percutaneous
coronary intervention; RCA, right coronary artery.

Table 5. Results of univariate and multivariate
analyses to determine predictors of all-cause mortality

Variable
Heart failure

Glucose

CTO (22)

Hematocrit 0,94 (i

Data are odds ratio (95% confidence interval),

CABG, coronary artery bypass graft; CIN, contrast-induced
nephropathy; CTO; chronic total coronary occlusion (22 occluded
arteries); CRF, chronic renal failure; DM, diabetes mellitus;

HL, hyperlipidemia; LAD, left anterior descending coronary artery;
PCI, percutaneous coronary interve ntion,

Sl
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p<0.001, respectively). There was no statistical difference
between groups in terms of SYNTAX score (p<0.18).
The CAG findings of the groups are shown in Table 2.
The overall survival in the S-yr in the medical group was
lower than the intervention group (p=0.02). The Kaplan-
Meier curves of the groups are shown in Figure 1.

The intervention group was divided into two groups, PCI
and CABG, and the two groups were compared. Demographic
features of those groups are presented in Table 3, and
laboratory and angiographic findings are presented in Table
4. There was no significant difference between the groups in
terms of 5-yr mortality rates, The CABG group had a higher
rate of ischemic stroke (p=0.001). Total cholesterol and
LDL cholesterol were significantly higher in the CABG
group (p<0.001, p=0.001, respectively). SYNTAX score was
higher in the CABG group than the PCI group (p=0.01).
The CABG group has a higher rate of multi-vessel disease, as
wellasa higher rate of CTO in two and three vessels (p<0.001,
p<0.001, p<0.001, respectively).

In the multivariate regression analysis, heart failure
(odds ratio (OR): 1.92, 95% confidence interval (CI):
1.18-3.14; p=0.01), higher glucose levels (OR: 1.05, 95%
CI: 1.02-1.08; p=0.04), lower albumin levels (OR: 0.49,
95% Cl: 0.32-0.72; p=0.001), SYNTAX score (OR: 1.03,
95% CI: 1.01-1.05; p=0.001), and CTO (22 occluded
artery) (OR: 0,42, 95% CI: 0.22-0.72; p=0.01) were found
as independent factors for all-cause mortality. Results of the
multivariate regression analysis is presented in Table 5.

Discussion

Our main finding was that heart failure, low albumin,
high glucose, SYNTAX score, and CTO (22 occluded
arteries) were independent predictors of all-cause mortality.
The 5-yr, all-cause mortality was higher in patients with CTO
who were treated medically compared to patients treated
with PCI or CABG. There was no statistically significant
difference in mortality rates between those who underwent
PCI and those who underwent CABG.

CTO interventions have become recently a new area of
interest. Patients with LV dysfunction, large ischemic areas
(>10%) in noninvasive tests, and symptoms resistant to
medical therapy are all candidates for CTO interventions,
and the effect of these interventions on the prognosis can
only be determined in the presence of such conditions
[9-11]. Patients with CTO typically present with stable
angina pectoris. In the treatment of patients with chronic
coronary syndrome, optimal medical therapy is essential
[12]. The long-term effects of CTO intervention on CAD
prognosis are not fully understood. While no mortality
difference was found between medical and intervention
groups in randomized studies [13-16], successful PCI
has been shown to have a long-term mortality benefit in
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Figure 1. Kaplan-Meier curves displaying
survival analysis of medical and intervention groups

1,00
= Non-intervention

= Intervention

Cumulative survival
o
-

0 20 40 60
Time (months)

Medical treatment: 81.7-95% Cl: 75.9-86.3
Interventional treatment: 89.9-95% Cl: 86.2-93.6, p=0.02

observational studies [ 17-20]. Similarly, in a Japanese study,
PCI was applied to patients with CTO, and groups with
and without successful reflow were followed for 3 yrs. No
difference was detected between these groups for all-cause
and cardiac deaths [21].

Godino et al. observed that patients with CTO lesions
who were not revascularized had a 500% increase in cardiac
mortality compared to those who were revascularized [20].
This benefit was attributed to the preservation or recovery of
LV systolic function, as well as a decrease in the incidence
of ventricular arrhythmias. In other studies Kirschbaum
et al. [22, 23], found improved LV function for 3 yrs after
PCI, but an increased frequency of ventricular arrhythmias
was observed in patients with CTO. Reduced LV systolic
function, renal failure, and diabetes mellitus were identified
as effective predictors of mortality in medical group, and
mortality rates were comparable between revascularized
and medical groups [20]. Similar to that study, in the present
study, all-cause mortality was higher in patients with medical
treatment. Furthermore, high glucose, a sign of diabetes
mellitus or impaired glucose tolerance, and heart failure,
which may indicate LV systolic dysfunction, have a negative
effect on 5-yr all-cause mortality.

The mortality benefit of any therapy may vary depending
on the size of the area fed by the CTO. An increase
in the jeopardized myocardial area is associated with poor
LV systolic function, This may result in an increase in poor
outcomes. In our study, we found that having more than
2 CTOs was an independent predictor of mortality, A previous
study found that successful intervention for LAD and right
coronary artery (RCA) CTO lesions was associated with
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lower mortality [24]. We observed that the interventional
group had significantly more CTO lesions in the LAD and
RCA than the medical group. This finding may help explain
the lower mortality in the interventional group.

A high SYNTAX score in CAD patients indicates
increased mortality and morbidity [25],and a high SYNTAX
score in CTO patients has been linked to 30-day cardiac
events and procedural failure [26]. Furthermore, a high
SYNTAX score is an indicator of diffuse vascular disease,
which may result in poor cardiac outcomes due to extensive
myocardial ischemia. In the current study, we found that
a high SYNTAX score is an independent predictor of
mortality. Low albumin, which is the main component of
the prognostic nutritional index, has been associated with
in-hospital and long-term mortality in patients with CAD
[27]. The nutritional status shows the general condition and
integrity of the immune system. In our study, we also found
that low albumin was associated with an increase in 5-yr all-
cause mortality.

Limitations of the study
This is an observational and retrospective study, and so
there are some limitations. Total mortality was reported and
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ASSOCIATION OF DIPPING PATTERN OF BLOOD PRESSURE
AND ATHEROSCLEROTIC BURDEN OF CORONARY
ARTERIES IN HYPERTENSIVE PATIENTS

The aim of this study was to determine the association between the dipping pattern of BP and coronary

A total of 356 hypertensive patients were included in the study. The results of ambulatory BP
monitoring, echocardiography, and coronary computerised tomographic angiography were evaluated
retrospectively. The patients were divided into two groups on the basis of their ambulatory BP
monitoring: 1) patients with the dipping pattern of BP; 2) patients with the non-dipping pattern

NDP (p=0.023). The statin usage in patients with the dipping pattern was higher in patients with
NDP (p=0.027). There were no significant differences in the echocardiographic findings. 58.6% of the
patients without plaque formation had the dipping pattern of BP (p<0.05), however 84.4% of patients

The NDP of BP might be related to the increased atherosclerotic process in coronary arteries, and
patients with NDP might have an increased atherosclerotic burden for coronary arteries when
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with >50% plaque formation had the NDP of BP (p<0.001).
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defined as follows: arterial blood pressure (BP) higher than

Thereislackofknowledge about the association between the
dipping pattern of blood pressure and atherosclerotic process
in coronary arteries. This study evaluated the association
between pattern of blood pressure and atherosclerotic burden
by using coronary computerized tomographic angiography.
Non-dipping pattern in blood pressure was found associated
with increased atherosclerotic process in coronary arteries.
Non-dipping pattern might indicate increased atherosclerotic
burden for coronary arteries when compared to the patients
with normal dipping pattern.

Introduction
Hypertension is a leading cause of cardiovascular morta-
lity and morbidity. In the current guidelines, hypertension is
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140/90 mm Hg; however, there are different cut-off valuesin
certain patient groups, such as patients with diabetes mellitus
[1,2]. BP has a circadian rhythm. In healthy subjects, BP falls
by 10% to 20% during the night; this is called the normal
dipping pattern. Conversely, if the BP fails to decrease during
sleep, this is called the non-dipping pattern (NDP) [3].
Advanced structural vascular disease, ie., increased
vascular resistance and arterial stiffness, as well as increased
salt sensitivity and a high-salt diet are the main causes
of NDP. NDP is associated with subclinical target organ
damage [4, 5]. Guidelines clearly state that nocturnal BP
should be carefully controlled in patients with diabetes
mellitus. However, this situation is not clear for patients who
have other risk factors. Patients with chronic kidney disease
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or obstructive sleep apnoea syndrome (OSAS) also tend
to have a non-dipping pattern, and they have an increased
risk of cardiovascular morbidity and mortality [6, 7]. Thus,
according to current research, the NDP is associated with
increased left ventricular hypertrophy and cardiovascular
mortality, even in patients who do not have diabetes.

Coronary computed tomographic angiography (CTA)
is a new, growing technology that provides clinicians
with non-invasively obtained, detailed information about
the presence, extension, and composition of obstructive
and non-obstructive coronary artery disease (CAD) [8].
CTA is recommended for symptomatic patients, but it
has also demonstrated increased coronary atherosclerotic
burden in asymptomatic patients with high risk factors,
such as diabetes, high serum low-density lipoprotein (LDL)
cholesterol, or hypertension [9-11].

In this study, we used CTA to investigate the presence
and extent of coronary artery plaque in patients with
symptoms associated with ischemic heart disease and with
dipping or non-dipping patterns of arterial BP. We also
compared these patients in terms of the extent of CAD
detected by coronary CTA.

Material and methods

This study was a retrospective, cross-sectional, and
single center study. We evaluated the hospital system data
of patients with regard to both 24-hr ambulatory BP and
coronary. CTA. We enrolled 356 patients with similar
demographic characteristics who presented with symptoms
of ischemic heart disease at our outpatient clinic from
January 2017 to September 2021 The demographic and
clinical characteristics of the patients were registered and
analysed retrospectively. The exclusion criteria were as
follows: a previous history of CAD, coronary angiography,
myocardial infarction and stroke; signs of heart failure;
increased heart rate or absence of sinus rhythm; poor
image quality; pregnancy; inability to provide informed
consent. The data was statistically analysed as described
below. Informed consent was obtained from all patients
in accordance with a protocol approved by the local ethics
committee (decision number:2021/47).

Demographic data

Height, weight, age and gender data were obtained
from the patients’ questionnaires. Medical history, current
medications, alcohol consumption, and smoking status were
registered. Body mass index (BMI) and body surface area
(BSA) were calculated. Laboratory records were retrieved
from the hospital computer system. When the patients
presented with symptoms related to ischemic heart disease,
we evaluated the total blood count, creatinine, glucose,
hemoglobin Alc, low-density lipoprotein (LDL) cholesterol,
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high-density lipoprotein (HDL) cholesterol, triglycerides
and C-reactive protein (CRP) before further evaluations
and before non-invasive tests for ischemia.

Echocardiography

Transthoracic echocardiography was performed using
an EPIQ 7 ultrasound system (Philips Medical Systems,
Andover, MA, USA) for all patient with symptoms
of myocardial ischemia. From the echocardiographic data,
the left ventricular ejection fraction (EF) was estimated using
the biplane Simpson method. Also estimated were the end-
diastolic thickness of the interventricular septum (IVS)
and of the left ventricular posterior wall (PW) and the end-
diastolic antero-posterior diameter of the left atrium (LA).

24-hr ambulatory BP monitoring

As part of the routine evaluation, 24-hr BP monitoring
was performed with a Tonoport V Holter system (GE
Medical Systems, Milwaukee, W1, USA). BP was measured
every 30 min from 7 am to 12 midnight and every 60 min
during from 12 midnight to 7 am. A valid record was
considered if there were at least 24 valid BP measurements
during the day and at least 6 during the night. If the record
was invalid, the patients were asked to undergo a repeat
Holter monitoring the following day. The dipping pattern
was defined as a 10% reduction in the mean of the systolic
(SBP) and diastolic BP (DBP) during sleep as compared to
the mean of the SBP and DBP during the day. All patients
were advised to be asleep by approximately 12 midnight.

Coronary CTA image acquisition

Coronary CTA studies were performed using a 320-row
CT scanner (Aquilion ONE, Toshiba Medical Systems,
Otawara, Japan) with a gantry rotation time of 350 ms and
a minimum temporal resolution of 175 ms. Metoprolol was
administered orally (50-100 mg depending on the heart
rate) 1 hr before the CT acquisition to patients with a heart
rate of >65 beats per minute (bpm), unless contraindicated.
The scanning technique was performed according to
the patient’s heart rate. Prospective gating was 70% — 80% for
heart rates <65 bpm, 30% — 80% for heart rates 66-70 bpm,
30% — 80% for heart rates of 71-74 bpm. Retrospective gating
with the ECG dose modulation technique, i.e,, decreasing
the tube current during the systolic phase of the R-R interval,
was used in patients with a heart rate of >75 bpm.

The tube voltage and tube current depended on
the BMI of the patients. The tube voltage was 100 kV
(BMI<23 kg/m?), 120kV (BMI 23-34 kg/m?*) or 135 kV
(BMI>35 kg/m?), and the tube current was 320-580 mA.
A total of 60-80 ml of a non-ionic contrast agent (Iohexol,
Omnipaque 350 mgl/mL, GE Healthcare Milwaukee, W1)
was injected into the antecubital vein. A triphasic injection
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protocol for the contrast agent was used, Firstly, 50-70 ml
of the contrast agent was injected at an injection rate of
5-6 ml/s followed by 20 ml of 50% contrast/saline with
the same injection rate. Subsequently, 25 ml of asaline chaser
was injected at a flow rate of 3 ml/s. The scanning delay was
determined using a bolus tracking technique by placing
the region of interest (ROI) in the ascending aorta and

setting the trigger threshold to 180 Hounsfield units (HU).

All images were acquired during an inspiratory breath-hold
of approximately 5 s. The raw data set was reconstructed at
an R-R interval of 75%, with a slice thickness of 0.5 mm and
an interval of 0.25 mm, using an iterative reconstruction
algorithm. If multiple phases were acquired, additional
reconstructions were explored in the case of motion
artefacts to obtain images with the least motion artefacts. For
processing and evaluation, the images were transferred to
a remote workstation with dedicated CTA analysis software
(Version 6.4, Vital Images, Minnetonka, Minn., USA).

CT image analysis
The coronary CTA image analysis was performed by
two radiologists in consensus, who were experienced in the

Figure 1. Figure shows caronary computed
tomographic angiography findings of a 49-year-old
male with non-dipping pattern of blood pressure

Figure shows a curved planar reconstruction image of the left
anterior descending (LAD) artery. The image shows a mixed
plaque that causing > 50% stenosis (St) in the proximal
LAD, (Ao: aorta, LA: left atrium, LV; left ventricle).
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assessment of the coronary CTA and blinded 1o the clinical
data of the patients. Coronary anatomy was assessed in
a standardised manner by dividing the coronary artery tree
into 17 segments according to a modified American Heart
Association classification system [12]. Using curved planar
reconstructions of all coronary arteries, a coronary CTA image
analysis was performed. The data were analysed on a segmental,
vessel, and patient basis. Firstly, image quality was evaluated
subjectively on a per segment basis by using a four-point
grading scale. The image quality was classified as excellent
(no artefacts present, optimal depiction of coronary arteries),
good (minor artefacts present), moderate (substantial artefacts,
but luminal assessment possible) and poor (severe artefacts,
luminal assessment impossible). The datasets considered
to be of poor image quality were excluded from this study.
Secondly, the assessable coronary artery segments were
screened for the presence of stenosis. Patients were separated
into subgroups: patients with <50% stenosis and patients with
>50% stenosis. In addition, all patients were analysed in terms
of plaque morphology. Coronary plaques were classified as
non-calcified, calcified, or mixed according to their structure.
The plaques were defined as I-mm* structures within or
adjacent to a vessel lumen that could be clearly distinguished
from the lumen and the surrounding pericardial tissue. Plaques
with no calcification were defined as non-calcified, plaques
with >50% of the plaque area occupied by calcified tissue
(density >130 HU) were defined as calcified, and plaques
with <50% calcium were defined as mixed [13]. On a per-
patient basis, >50% coronary artery stenosis was diagnosed if
one or more >50% stenosis was detected, independent of the
segmental location (Figure 1).

Statistical analysis

Statistical analyses were performed using the SPSS
Version 24.0 program (SPSS Inc., Chicago, Illinois, USA).
Whether the variables show a normal distribution;
evaluated using visual (histograms, probability curves) and
analytical methods (Kolmogorov-Smirnovs or Shapiro-
Wilk tests), normally distributed numerical variables
were expressed as mean +- standard deviation (SD), non-
normally distributed numerical variables were expressed
as median (interquartile range), and categorical variables
were expressed as percentages (%). The statistical analysis
of the numerical variables between groups was performed
with a Student’s t-test or a Mann-Whitney U test, and
the categorical variables were analysed using a chi-square or
Fisher's exact test. A univariable logistic regression analysis
was performed. This was followed by a multivariable logistic
regression analysis using the variables found to be significant
in the univariable analysis to determine the independent
predictors of plaque and lesions <50% or 250%. A p value of
<0.05 was considered significant.
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Table 1. Demographic and clinical data

Variable Dipper (N=179) p-value
Age, years 62.6£5.0 0.371
Gender (male) 71 (39.7%) 0.681
Smoking 35 (19.6%) 0.023
Height, cm 165.1£9.2 0.101
Weight, kg 82.5:15.8 0.101
BMI, (kg/m2) 30.3+5.3 0.482
BMI (kg/m?)
<25 (normal weight) 31 (17.3%) 0278
25-30 (over-weight) 63 (35.2%)
>30 (obese) 85 (47.5%)
BSA, (m?) 1.90£0.20 0.059
DM 27 (15.1%) 0.447
Heart rate, beats/min 72.0£12.0 0.119
LV ejection fraction, % 62.9+3.6 0.364
IVS thickness, mm 11.3+£2.0 0.280
PW thickness, mm 10.5+1.6 0.084
ACEior ARB 139 (77.7%) 0.741
CCB. 84 (46.9%) 0.111
Beta Blocker 80 (44.7%) 0.399
Diuretic 115 (64.2%) 0.975
2:’;;‘;::’”“‘”“’3 18 (10.1%) 0.078
Statin 38(21.2%) 0.027

Data are number (percentagE), meanistandard deviation. BMI, body mass index; BSA, body surface area; DM diabetes mellitus;
, posterior wall; ACEi, angiotensin converting enzyme inhibitor; ARB, angiotensin receptor blocker;

IVS, interventricular; septum; PW,

CCB, calcium channel blocker.
Table 2. Laboratory data

Variable Dipper (N=179) p value
Hemoglobin, g/dl 13.8£1.6 0213
Hematocrit, % 41.2+4.4 0.341
Leukocyte, 10°/1 7.48+1.93 0.196
Platelet, 10°/1 268.6+70.8 0.614
Neutrophil, mcl 4.40+1.40 0.152
Lymphocyt¥, 10°/1 2.36%0.69 0.755
Creatinine, mg/dl 0.78+0.21 0.262
Glucose, mg/dl 101.0 (92.5-119.5) 0.472
Total Cholesterol, mg/dl 203.1£40.0 0.184
HDL-C, mg/dl 47.1£12.2 0.749
LDL-C, mg/dl 126.6£32.2 0.381
Triglyceride, mg/dl 141 (104-203) 0.445
HbAlc, % 5.98+1.058 0.050
CRP, mg/dl 2.8(1.6-5.7) 0.022

Data are meanzstandard deviation or medlan (mterquartxle range). HDL~C, high-density lipoprotein cholesterol;

LDC—C, low-density lipoprotein cholesterol; HbAl¢, glycated hemoglobin; CRP, C-reactive protein.

N

Results -

Amongthe 356 patients presenting with stable anginaat our
outpatient clinic, 145 were male (40.7%); the mean age was
62.9+5.8 yrs. On the basis of their ambulatory BP, the patients
were divided into two groups: patients with a dipping
pattern and patients with NDP. In all, 179 of the patients had
a dipping pattern, and 177 had NDP. The demographic and
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clinical characteristics of the study participants are presented
in Table 1, and their basal laboratory values are presented in
Table 2. Age, gender, diabetes mellitus, BMI, and BSA were
not significantly different between the two groups; however,
the smoking status was significantly higher in patients with
NDP (p=0.023). In terms of medications, no significant
differences were observed between the two groups except
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Table 3. Ambulatory blood pressure

Variable Dipper (N=179) p value

Office SBP, mmHg 157.1%£29.1 0.045
Office DBP, mmHg 90.3x£10.7 0.145
24-hr SBP, mmHg 14132190 0.001
24-hr DBP, mmHg 86.9+13.5 0.035
Daytime SBP, mmHg 14482194 0.099
Daytime DBP, mmHg 90.4+14.1 0.705
Nighttime SBP, mmHg 12945183 <0.001
Nighttime DBP, mmHg 76+ 116 <0.001

Data are meanzstandard deviation. BP, blood pressure; SBP, systolic blood pressure; DBP, diastolic blood pmsura

Table 4. Findings from coronary computed tomogmphxc angiography

Variable Dipper (N=179)
Plague 92 (51.4%)
Plague >50% 5(2.8%)
Plaque with mixed morphology 38(21.2%)
Calcific plaque 58(32.4%)
Non-caicific plaque 39(21.8%)
Number of vessel disease
0 (no vessel disease) 87 (48.6%)
1-vessel disease 39 (21.8%)
0.005
2-vessel disease 30(16.8%)
3-vessel disease 21 (11.7%)
4-vessel disease 2(1.1%)
Plague number 1(0-2) 0.005

Data are number (percentage) or mean (mnge)

Figure 2. Figure shows the presence of plaque depending on
dipping and non-dipping pattern of blood pressure and the rate
of stenosis as over 50% or less than 50% in patients depending
on dipping and non-dipping pattern of blood pressure

p<0,001

* | Dipper
W Nondipper

g

Percentage
2

£

8

Plaque (-)

Plaque (<50%)  Plaque (>50%)
for statins. More patients with the dipping pattern used
statins (p=0.027). The echocardiographic findings are
listed in Table 1. No significant differences were observed
in the transthoracic echocardiographic findings between
the dipping and NDP groups.

With respect to the laboratory values, creatinine,
cholesterol, and complete blood count were not
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significantly different between the two groups. Even though
the distribution of diabetes and plasma glucose were
similar in the two groups, patients with NDP had higher
hemoglobin Alc (p=0.0). In addition, participants with
NDP had higher levels of C-reactive protein than those in
the dipping pattern group (p=0.022).

The ambulatory BP measurements are summarized
in Table 3. Office SBP and DBP, 24-hr SBP and DBP,
daytime SBP and DBP, and night-time SBP and DBP values
were registered. Patients with NDP had increased office
SBP (p=0.045). There were no significant differences in
daytime SBP (p=0.099) and DBP (p=0.705). In contrast,
patients with NDP had increased night-time SBP and DBP
(p<0.001). Moreover, the 24-hr SBP and DBP were higher
in the NDP group.

The results of coronary CTA are summarized in Table 4.
58.6% of the patients without plaque formation had a BP
dipping pattern, and 41.4% had NDP (p<0.05). Moreover,
a majority of the patients with >50% plaque formation
(84.4%) had a NDP (p<0.001). However, almost 50%
of the patients with <50% plaque formation had a dipping
pattern (Figure 2).

The univariable and multivariable regression analyses
were performed to predict plaque formation cause stenosis
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Table §, Univariable and multivariable regression analysis: variables that may predict plaque formation cause stenosis less than 50 % in coronary arteries

Univariable amlysi:
Variable OR (95% m

Age, years L3 (1063-1.165)
Gender (male) 1574 (1.015-2.440)
Smoking 1,022 (0.625-1.671)
Alchol consuming 2,091 (0343‘5387 ).
BMI, (kg/m?) 1,088 (1.040-1.139)
DM 1261 (0.706-2.255)
Heart rate, beats/min 1.000 (0.977-1.024)
LV Ejection fraction, % 0,952 (0.893-1.014)
Nighttime SBP, mmHg LOIS‘“@BJM )
Nondiper, n (%) 2.043(1,327-3,146)
Hemoglobin, g/dl 1087 (0.926-1.204)
Leukocytes, 10° /1 1,082 (0.967-1.210)
Platelets, 10*/1 1000 (0.997-1.003)
Neutrophils, 10°/] 1.138(0.973-1.331)
Lymphocytes, 10°/] 1.084 (0.798-1.472)
Creatinine, mg/d] 21945 (6.266-76.861).
Total cholesterol, mg/dl 1,001 (0,996-1.006)
HDL-C, mg/dl 0985 (0.968-1.002)
LDL-C, mg/d! 1000 (0.994-1.006)
Triglycerides, mg/dl 1001 (0.999-1.003)
HbAIc, % 11,526 (1.199-1.942)
CRP, mg/dl 1,099 (0.965-1.055)

OR, odds ratio; CI, confidence interval; BMI, body mass index; SBP, systolic blood ptmm, DM, diabetes mellitus;

Multivariable analysis
OR(95% C1)

p-value

1.114 (1.061-1.171) <0.001
1111 (0.608-2.033) 0.732
1.087 (1.034-1.143) 0,001

0.999 (0.986-1.011) 0.823
2.000 (1.174-3.408) 0.011

17,828 (3.747-84.826) <0.001 -

0.988 (0.967-1.008) 0.240
1.285 (0.985-1.676} 0.065

-

HDL-C, high density lipoprotein cholesterol; LDL-C, low density lipoprotein cholesterol; HbAl¢, glycated hemoglobin; CRP: C-reactive protein.

Table 6. Univariable and multivariable regression analysis: Variables predict 50 % or more plaque formation in coronary arteries
Multivariable analysis

Variable

\OR(MG)

Age, years

1S5 &)

Gender (male)

1512 mo-a.m)%

Smoking

Alchol consuming

BMI, (kg/m?)
M

D
Heart 3. beats/min

LV ejection fraction, %

Nighttime SBP, mmHg

—N;ndiper, n (%)

Hemoglobin, g/dl

Leukocyte,s 10°/1

Platelets, 10°/1

Neutrophils, 107/1

Lymphocytes, 10°/1

Creatinine, m;/dl

Total Cholesterol, mg/dl

HDL-C, mg/dl

LDL‘C} Wd‘

Triglycerides, mg/dl

HbAlg, %

CRP, mg/dl

OR (95% CI)

1.041 (0.951-1.140) 0.380
2.132 (0.763-5.955) 0.110
1.027 (0.991-1.064) 0.144
1.009 (0.986-1.032) 0466
4,143 (1.237-13.874) 0012
1.359 (0.979-1.886) 0.067

OR, odds ratio; Cl, confidence interval BM], body mass mdcx SBP, :ystnllc blood pressure; DM, diabetes mellitus;
HDL-C, high density lipoprotein cholesterol; LDL-C, low density lipoprotein cholesterol; LV, left ventricle;
HbAl¢, glycated hemoglobin; CRP: C-reactive protein,
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<50% or 250% in coronary arteries, and these findings
are summarized in Tables 5 and 6. In the univariable and
multivariable analyses, respectively, age (p<0.001, p<0.001),
serum creatinine (p<0.001, p<0.001), BMI (p<0.001,
p<0.001), and NDP (p<0.001, p=0.011) were the variables
that predicted plaque formation cause stenosis <50%.
NDP was the only variable that predicted stenosis >50%
in both the univariable (p<0.001) and in the multivariable
(p=0.012) regression analysis.

Discussion

This study explored the association between the coronary
artery plaque burden detected by CTA and the dipping
pattern of BP. We found that the plaque burden was
significantly higher in patients with the NDP. Additionally,
patients with NDP had significantly higher plaque formation,
which caused >50% stenosis in their coronary arteries.

According to Tadic et al. [14], nocturnal hypertension
or NDP is associated with subclinical target organ damage,
and a reverse dipping pattern, i.e., higher daytime BP than
night-time BP, is a predictor of cardiovascular mortality and
morbidity. Thus, office BP measurement or even 24-hr Holter
monitoring is not always sufficient to detect hypertension.
Thus, monitoring of night-time BP has been suggested for
more accurate detection and treatment of hypertension and,
thus, for preventing cardiovascular mortality and morbidity.

As mentioned above, subclinical target organ damage
can occur in patients with NDP. This damage can include
increased carotid intima-media thickness, left ventricular
hypertrophy, and macro- and microvascular dysfunction,
and this damage can occur in different risk groups [15-17].
Erdogan et al. [18] hypothesized that NDP can be a result
of decreased dilator response of vascular structures. This
clinical situation may lead to a decreased coronary flow
reserve. Hence, left ventricle hypertrophy could make
a major cogtribution to microvascular coronary dysfunction
in patients with NDP. Hence, no significant difference was
observed in the coronary flow reserve between the dipping
group and the NDP group, unless the left ventricle was
hypertrophied. Our study is unique in that our patient
group had similar findings in terms of the interventricular
septal thickness, and we focused specifically on the coronary
flow and the atherosclerotic burden of the patients with
different dipping patterns. Note that, as mentioned above,
echocardiographic parameters, and other comorbid diseases
might be associated with different dipping patterns in
hypertensive patients. Thus, our patient groups were similar
when compared with each other in terms of comorbid
diseases, echocardiographic findings and body mass index,
which might directly determine the association of the
outcomes in the CTA and BP pattern differences between

the groups.
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To evaluate the atheresclerotic burden and the pre-
sence of plaque formation, we used coronary CTA. As
a result of progress in scanner technology, coronary CTA
allows non-invasive vissalization of the coronary artery
lumen. This has led to improved spatial resolution through
thinner slice collimation and to increased temporal
resolution through faster gantry rotation. Owing to
these developments, coronary CTA has become a robust
technology for coronary imaging. A recently published
study demonstrated excellent diagnostic accuracy for
the evaluation of the obstructive (>50%) CAD when
using 2 320-row CT scanner [ 19]. In this study, a negative
predictive value of 100% and a diagnostic accuracy of
95% were reported for the detection of >50% stenosis.
The authors reperted that no patients with significant
CAD were missed using the 320-row CTA. Furthermore,
the excellent negative predictive value on the segment,
vessel and patient basis suggested that coronary CTA
might be particularly valuable in the exclusion of
significant CAD. Due to these findings and other research
data, we used our findings on coronary CTA and evaluated
the atherosclerotic burden of every patient.

Some studies have reported the association
of the atherosclerotic plaque burden in different groups
of hypertensive patients. Costa et al. [20] reported that
participants with white coat hypertension had a higher
coronary atherosclerotic burden than participants who had
normal arterial BP. In another study, Cuspidi et al. [21]
evaluated NDP and atherosclerosis, along with evaluating
atherosclerosis with carotid atherosclerosis. They concluded
that NDP is associated with atherosclerosis, and controlling
BP, particularly at night, prevents the progression of vascular
damage. They also mentioned that evidence between NDP
and CAD is scarce. Meanwhile, Choi et al. [22] showed that
NDP is associated with coronary calcification in patients
with chronic kidney disease.

The reverse dipping pattern is a specific variant of NDP
that shows a higher night-time BP, as compared to daytime
values, and it is associated with a higher incidence of CAD.
However, the reverse dipping pattern is not associated
with increased carotid intima thickness [23]. Aksit et al.
showed that patients with NDP tend to have more slow-
flow phenomenon than patients with dipper pattern despite
having a normal coronary angiogram [24]. These two
studies demonstrated that NDP is associated not only with
macrovascular changes in coronary arteries, but also with
microvascular changes. However, to date there had been no
data that directly shows the association between epicardial
coronary artery stenosis and NDP. The current study fulfilled
this lack of data, and it confirmed that patients having NDP
tend to develop coronary artery stenosis as compared to
patients with a dipping pattern.
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To the best of our knowledge, this study is the first to
compare patients with a dipping pattern and those with
NDP in terms of coronary artery stenosis. It also provided
detailed information about why such patients should be
screened for coronary artery stenosis. In the regression
analysis, this study demonstrated that absence or presence
of NDP is the only parameter which can predict plaque
formations <50% or 250%, respectively. This result
shows that NDP an important risk factor for CAD. Thus,
this study may enlighten clinicians about the importance
of NDP assessment. Patients with NDP require strict
control of other coronary artery risk factors, such as serum
cholesterol levels and smoking status. However, additional
information is required about nocturnal BP in certain
patient groups, namely those with chronic kidney disease
or OSAS.,

Conclusion

Our study determined that subclinical damage related
to NDP in BP might affect the atherosclerotic process in
coronary arteries, and patients with NDP might have higher
atherosclerotic burden for coronary arteries as compared to
patients with a dipping pattern. Therefore, clinicians should
bear in mind that the pattern of BP in hypertensive patients
might be a sign of CAD in these patient populations.

Study limitations

This was a single-center, retrospective study, and
the number of participants was small. Since it was a retro-
spective study, and it included a specific subgroup of
patients with indications for CTA that suggested CAD,
this may have affected the generalizability of the results.
Furthermore, coronary CTA has its limitations. Further
imaging techniques, such as intravascular ultrasound or
optical gpherence tomography, may be required to confirm
the coronary atherosclerosis burden. Additionally, we do not
have long-term follow-up data of the patients, and hence we
cannot comment about the endpoints of their CAD.
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AKTYAABHBIE BOIIPOCHI YAVYIIEHU S IIPOTHO3A
YV IIAITHEHTOB C ®PUBPHAASLIMEN NIPEACEPAUY,
NEPEHECIIUX UIIEMUYECKHUYN UHCYADT

B BacToAmiee BpeMs AOKa3aBHIAM CBOK 3QPEXTHBHOCTD H MOCTYAHPYEMBIM B M KAHHHYECKHX PeKOMEHAAIHAX
TOAXOAOM K ITPOPHAAKTHKE NOBTOPHEIX HHCYABTOB ¥ HAHEHTOB C PHOPHAASIIHET TPeACePARI  (@T1) sBasercs nasHasenste auTH-
KOAryASHTHOH TEPAIMH, NPHIEM BCe NPHOPHTETH OTAAHB! MPAMBIM NEPOPAAbHBIM aHTHKOAryAsHTaM. OB mHpHas AOKa3aTeAbHaS
§a3a CBHACTEABLCTBYET O MPeHMYIIeCTBaX PHBAPOKCabaHa nepea MPOYHMHM NPEACTABHTEASMH KAACCa B BONPOCE BTOPHYHOI MPO-
$raaxruxu urcyasTa npi T, nprtem 310 coveTaeTCs ¢ OnTHMAABHBM npoduses GesonacrocTr. Tepanus pisapoxcabanom
MOXeT obecnednTs HanboAee GAATONPHATHDIN NPOTHO3 32 CYeT NPOPHAIKTHKH HOBTOPHOTO HHCyAbTa npr OI1, cHikenns Tem-
TI0B NPOrPeCCHpOBAHMSA NOPUKEHHA OYEK M 3AMEAACHHS CKOPOCTH ATEPOCKAEPOTHHECKOTO MOPAKEHMA COCYAUCTOTO Pycaa.
Bamupim npenMymecrsoM puBapoxcabana SBASETCS OAHOKPATHBIM IIPHEM NPEnapara B CYTKH, YTO BAXHO B KOHTEKCTe YacTo-
TO HAAHYHS KOTHUTHBHEIX HADYIIeHN Y GOABHBIX 3TOM KAaTeropHH, H MOKET NO3BOANTH YAYHIIHTS NPHBEPKEHHOCTD, @ 3HAYHT
¥ AOCTHYD OXHA2RMOT0 npoduas sdpdexTnsroCcTH Tepanmu. Takim 06pa3oM, pHBAPOKCAOaH MOKET PACCMATPHBATHCS KaK fpe-
napar BxBopa AA% BTOPHYHON NPOPHAIKTHKH HECYAsTa ipu OTT. ’

Kasoueseie caosa DHUOPHAAAIMS TPEACEPANTE; HINEMHYECKHH HHCYABT; BTOPHYHAS MPOQHAAKTHKA; NPAMbIE NEepOpPaAk-
HbIE AHTHKOATYASTHTbI; PHBapOKCaban
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Ostroumova O.D., Ostroumova T.M., Arablinsky AV, Butorov VIN.,, Kochetkov A.L

Modern issues of improving the prognosis in patients with atrial fibrillation after ischemic
stroke. Kardiologiia. 2022;62(3):65-72. [Russian: Octpoymosa O.A., Ocrpoymosa T.M.,
Apabannckuit A.B., Byropos B.H., Kouerxkos A.H. AxryaspHble BONPOCH YAYSINEHHS NPOrH03a
y HanueHToB ¢ PHOpHAAAIHEH IPEACEPANH, TePeHECIIHX HITeMHYECKHH HHCYALT. Kapanosorus.

2022;62(3):65-72]
Asmop das ncpmuacu

AKTyaABHOCTB

Qubpuaasuns npeacepanit (OI1) — oaHO H3 caMbix Ha-
CTBHIX HapyIeHHH PHTMA CEPAIla: 110 AAHHBIM aHaAH3a Da-
spt aannbix Global Health Data [1], 8 mupe 37,6 man we-
aosex crpasaor @IT. Pacnpocrpanensocrs @®IT 3a mo-
caeanne 20 aeT yBeAHIHAACH Ha 33 %: pacyeTHbIN yPOBeHb
3360.\%saeuocm 82017 r. (403 cayuas Ha 1 MAR KuTeAeH)
Osia Ha 31% BBlme, YeM COOTBETCTBYIOINHI MMOKa3aTeAb
8 1997 r. CoraacHo nporaosam, abcoarorHoe Hpems OIT
MOXeT yBeaHunTbCs Hoaee uem Ha 60% x 2050r. [1]. Ha-
anyne QI acconunpoBaHO ¢ yBeAHYCHHEM PHCKA CMEPTH
OT cepaeuHo-cocyAncTeix 3aboaesannit (CC3), napyme-
HHUS KOTHHTHBHBIX QYHKIHH, 3 TAKKe Pa3sBHTHS HHCYABTA
[1, 2]. Boaee 90% Bcex TPOMGOIMBOAHYECKHX OCAOK-
Henuit npu @IT npUxoAWTCS Ha HIMEMHYECKHIl MHCYABT
(MH) [2]. Uucyast npr OIT cBsi3aH C BHICOKMM PHCKOM
cMepTH U pasBuTHs HHBaAMAHOCTH [3, 4]. Tak, B nonyas-
umnonHoM Hecaeaosanunu C. Marini u coasr. [3] (3 530 ma-
uuentos ¢ MU, u3 aux OI1 y 24,6%) naanune OI1 6m-
AO aCCOIIHMPOBAHO C BBHICOKOH AETAABHOCTHIO B TeYeHHE
30 ameit (32,5%; 95% aosepureanusiit nutepsar [AU]
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29,3-35,6) u 1 roaa (49,5%; 95% AH 46,2-52,8) nocae
HH. Tlo asannbiv anaansza Esponefickoro MHOrouesTpo-
Boro perucrpa [4] (4462 nauuenta, B oM uncae 803 na-
yuenta ¢ OIT), kakasii TpeTnit nauuent ¢ OIT ymmpaa
B TeueHHe 3 MeC MOCA€ MHCYABTA, A PHCK PasBHTHS MH-
BAaAMAHOCTH MOCAe MHCyAbTa y manmentos ¢ OI1 ysean-
YMBAACK Ha 43% no CpaBHEHMIO C TAKOBBIM Y MAL[HEHTOB
6e3 ®OI1 (ornomenne maucos — OIII 1,43; 95% AWM 1,13-
1,80). Kpome Toro, ®I1 6niaa He3aBHCHMBIM MPEAHKTO-
pom Hapymenwuit peun (O 1,51; 95% AH 1,27-1,80),
TSKEABIX ABHTATEAbHBIX HAPYIIEHHH, BIIAOTH AQ TeTpanae-
run (OI 1,66; 95% AU 1,39-1,98) u xommt (OI1I 1,74;
95% AU 1,32-2,30).

PacnpocTpaHeHHOCTh MOBTOPHBIX HHCYABTOB Yy TAlH-
entos ¢ @IT raxxe Brime, yem y naguentos 6es OI1. Tak,
8 uccaeaosanun C. Marini u coasrt. [3] nosropusie UH
y maumenTtos ¢ ®II BcTpedasnch CTaTHCTHYECKH 3HAYM-
MO uame, dem y ysactHukos 6e3 PII (6,6 u 4,4% coor-
sercrenno; p<0,05). CoraacHo sammbiM anaamsa Poc-
cuiickoro perucrpa (5], aoas Goabumix ¢ ®II, nepenec-
KX TIOBTOPHbIA HHCYABT, cocrasaser 27,5%. IIpn sTom
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no cpasHennio ¢ mnepswm MM, nosropHbiit MHCYART
y Goabupix ¢ OIT xapakTepuaoBascs yBeAHMEHHEM AOAM
KapAMOreHHOM aMOOAMM KaKk PHIMHBI HHCYABTA A0 70,7 %,
YTO, 110 MHEHHIO ABTOPOB, 00YCAOBACHO HEAOCTATOUHBIM
HAIHAYEHMEM NepopaAbHbIX anTHKoaryAsHros (ITOAK)
[S]. Cxopmpte pesyaprarsi GHAM NMOAYSEHBI NPH AHAAM-
3¢ rocnuTasbHbix 1 amGyaaropusix perncrpos PEKBA3A
(3169 naumuenros ¢ ®I1, cpeannit sospacr 70,9+10,7 ro-
Ad, 43,1% mysann, nepuop Habaopenns 2-6 aer): I10-
AK #a ambyraTopHOM atane nmoayvaau Aus 13,3% nauyu-
eHTOB, a Ha rocnuTasbioM ~ 58,0% [6]. Hakonen, no pan-
HBIM MeKAyHapoaHoro perncrpa GARFIELD-AF (7],
Haanune MM vAM TPaH3MTOPHON MIEMHUYECKOW aTakH
(THA) » anamuese y naugnenros ¢ ®OI1 accouumposano
C YBEAMMEHHEM PHCKA CMepPTH OT Beex npuuni (oTHome-
uune puckos — OP 1,22; 95% AM 1,01-1,48), cepaeuno-
cocyaucroit (CC) emepruocru (OP 2,17; 95% AH 1,80~
2,63), a TaKKe MOBTOPHBIX MHCYABTOB M CHCTEMHBLX OME60-
auit (OP 2,17;95% A 1,80-2,63).

Coraacno petcrayromum PoCCHACKMM KAHHHYECKHM
pekoMeHAaLmam o Aevennio OIT 2020, [2], naymenram
¢ OIT, nepenecmum MM nau THA na ¢pone npuema [10-
AK, pekoMeHAOBAHO OLEHHTH M ONTHMH3MPOBATH TMPH-
BEPIKEHHOCTh K ACUCHMIO, YTO MOXKET [PEAOTBPATHTH 110~
BTOPHBIE MHCYALTBL [10 AQHHBIM KAMHMYECKHUX PCKOMEH-
aauuit Esporneitckoro ofmecrsa kapanosoron 2020 r. [8],
AASL yAyqIienus nporuosa y nauuenros ¢ OIl, 8 rom unc-
ae nepenecmux MW/ THA, npuMensiercss Tak Hasbipa-
embtit aaropurm ABC. Tlopa «A» noppasymesaercs am-
THKOArYASHTHASL Tepanus W NpoPUAAKTHKA HHCYAbTA
(Anticoagulation/Avoid stroke), mop «B» — koHTpoAb
cumnromon (Better symptom management), amnop «Cx» ~
KOHTPOAL coueranunx 3aboaepannit u Gakropos pu-
cka passurus CC3 (Cardiovascular and Comorbidity
optimization). Caepyer MOAMEPKHYTD, MTO 1O AAHHBIM
Kak oTeyecTBenHbix 2], Tak u 3apyBeKHBIX KAHHHYECKUX
pexkomenaatmii [8-10], AAt npoduAAKTHKH NOBTOPHOTO
MHCYABTA Y naluenTos ¢ nekaananuon popmoi OIT pexo-
MeHAYERes oTAaTh nipeariourenne npsimuim ITOAK (TITTO-
AK), a ne anraronncram suramuna K (ABK) uan anerna-
CAAMIIMAOBOM KHCAOTE.

B coorsercreum ¢ aaropurmom ABC nauuentn
¢ OIT u uHCYABTOM B AHAMHE3E HYKAAIOTCH B KOMITAEKC-
HOM ITOAXOAE K ACYCHMIO, MOCKOABKY MHOIME M3 HHUX MO-
ryr umers conyrcrsyiomue CC3 u Apyrue 3aboaesanns,
Tax, no paunsim perncrpa PEKBA3A, y 73,9% naumnen-
ToB ¢ OIT 6o coveranne 3 CC3 1 Goace, a y 68,8% ume-
AMCh XPOHHMECKHE HeKapAnaAbHbie 3aboaesanus [6]. Co-
orsercriendo, ITITOAK y nanuenra ¢ ®I1, nepenecme-
IO MHCYABT, AOAJKEH HE TOABKO CHHKATH PHCK NOBTOPHOTO
MHCYABTA, HO M YMEHBIIATh PHUCK KOPOHAPHBIX OCAOKHE-
HUM, yXyAuenns QyHKIMM [0YeK, a Takke 06AaAaTh AOKA-
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3aHHBIM NPOPHAEM BE30NACHOCTH B FAOOHHIM PEXHUMOM
AO3MPOBAHMA.

Mcxops n3 H3A0KeHHOrD, Heasio HacTosmero o63opa
OBbIA AHAAHS MMEIOIIHXCA AAHHBIX O BOSMOXHOCTH yAyUIle-
HHS TIPOTHO3A HA QOHE AHTHKOATYARHTHON TEPanuM y na-
uuenros ¢ OI1, nepenecmux HACYABT.

CHMKenue pHCKa paspUTHA
NOBTOPHOrO HHCYAbBTA y HALMEHTOB
c pubpHAASIIHE peACepART

[To AamHbIM  aHAAM3QZ MEXAYHAPOAHOTO PerucTpa
GARFIELD-AF [11], puck passurus nosropHoro nu-
cyabra y manuenron ¢ OIT yseanven 8 2,14 pasa (95% AW
1,79-2,56). Aas naymenron ¢ OI1 XApaKTECPEH BHICOKMI
PHCK PasBuTHA NMOBTOPHOTO TpomboamboAnueckoro oc-
AOKHEHMA B Teuenue nepsnix 90 AHel nocae nepeHecen-
noro uucyabra [12]. Tak, B npocnekTHBHOM MHOTONEH-
TPOBOM KOropTHOM Hccaeposarnn RAF, B koropoe Gnian
srAovens 1029 nayuenros ¢ OIT u ocrpmm MH, onenn-
BAAH PHCK PEUMAMBA MINEMUYECKHX OCAOKHEHHI M Tsi-
HKEABIX FeMOPPArHIECKHX OCAOKHEHNI B PAHHHIA NEPHOA
nocae uncyanra (90 AHeit) M MxX CBA3L ¢ PEKUMOM AHTH-
KOAryASsHTHOM TEParuM M BPEMEHEM €€ HAYAAQ [TOCAC MH-
CYABTQ, @ TAKXKE MIYYAAM PAKTOPHI PHCKA PAIBUTHA M0-
BTOPHBIX MHCYABTOB M IEMOPPAIHYMECKHX OCAOKHEHMIL,
[Tocae 1M 14,7% GOABHBIX MOAYMAAM HH3KOMOACKYASIP-
uste renapunst (HMI'), 37,1% ~ ABK, 12,1% - TTITOAK,
a 36,0% - HMI' ¢ nepexopom na repanuio ABK., B kon-
e nepropa HabAloaeHMs y 7,6% yHACTHHKOB PasBUAMChH
W/ THUA/ cucremunte amboann (C3), y 3,6% - kau-
HUYECKH TIPOABASIOIMECS BHYTPHYEPENHble KPOBOH3-
AusHmst, 2y 1,4% — Ts0KeAbie BHEHEPEIHbIe KPOBOHIAH-
suust. Tlaguenrs, noayvasmme [MTOAK, nmean menbme
umemuuecknx coburruit (6,4 u 10,6% coornercraenno;
p=0,023) B OTCYTCTBHME CTATHCTHYCCKH SHAMMMBIX pas-
AMMMI (10 YACTOTE PasBUTH IEMOPPArHYECKHX OCAOKHE-
nuit (5,4 n 3,8% coorsercrsenno; p=0,31) no cpasue-
Huio ¢ nayuenTamu, He noayuasmumu ITOAK. IMpu anaan-
ae cpokon HasHavenust TTOAK asropsi npuinan k BHBOAY,
aro HazHauenue ITOAK s cpoku 4-14 Aneit o1 Havasa uu-
CyAbTa GBIAO ACCONMMPOBAHO CO CTATHCTHYCCKN 3HAYM-
MBIM CHMIKeHHMEM PUCKA PELMAMBA HINEMHUECKHX M THKe-
ABIX TeMOPPArHYECKHX OCAOKHCHHI B TEUEHME MEPBHIX
90 pneit nocae MM no cpapnennio ¢ HAYAAOM AeUeHMst pa-
Hee 4-ro uau nocae 14-ro Ans or MomenTa nauasa MM (OP
0,53; 95% AU 0,30-0,93). Oanako y nayuentos ¢ 6oaee
KpynHsiMH HHbapKTaMu Mo3ra (ONeHKa No mKase HH-
cyavra Haymonaasnoro uncruryra spoposns ~ National
Institutes of Health Stroke Scale, NIHSS >15 u/uan ¢ na-
AMUMEM TIOPAXKEHMS, OXBATHIBAIONIETO BCIO TEPPHTOPHIO
aprepmaabHoro Gacceiina uan >1 cocyamucroro 6acceitna)
1eAecoobpasno oraoxkuTh Hawaao repanuu [TOAK na 6o-
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AZE MO3AHHE CPOKH (nocae 14 auei) or Hawasa HHCYAD~
T3, NOCKOABKY Yy HHUX BHIIE PHCK FEMOPPArHYECKON TPaHc-
opmamun MM [10].

Ouenxa npopuaeir apdexrusrocTn u GeszonacHocTu
HINOAK no cpasuenmio ¢ ABK » npoduaakruxe nosrop-
HOTO HHCYABTA TIPOBEACHA B 4 PAHAOMHIMPOBAHHMX KOH-
Tpoanpyemmix  mccaeposannsx (PKH): RE-LY (uccae-
AOBAHME TIO OlEHKE NpUMereHus Aaburarpana npn OI1)
(13}, ARISTOTLE (#ccaeaoBanme 1o OLeHKe npiue-
merma anuxcabama npn OI1) [13], ENGAGE AF-TIMI
48 (HCCACAOBANME N0 OUCHKE NPUMEHEHHS JAOKcaba-
#a npn DI1, wa susaps 2022 r. we saperucrpuposan 8 PO
70 AannbiM [OCYAAPCTBEHHOTO peecTpa ACKapCTBCHHBIX
cpeacts) [14] n ROCKET AF (mccaeaosanne no ouenke
apumerenrus pusapokcabana npn OIT) [15].

Mo aAamumim  anaamsa Esponeiickoro ofmecrsa
mo Gopube ¢ uncyssrom [9], 8 koropuift Geian BxAKue-
aut see 4 PKH, npamenenne TTTTOAK y naunenros ¢ OI1
# uHcyasrom/ THA 8 anamuese Gsa0 acCOUMMPOBAHO
€O CTATHCTHYECKH 3HAMMMBIM yMEHbUIEHHEM PHCKA pas-
BUTHR remMoppariseckoro uucyasra (OI1 0,43; 95% AU
0,29-0,64) n cmeprit or aroboit npuaunnt (O 0,87;
95% AHM 0,80-0,95) no cpasHeHHIO ¢ HCTIOABIOBAHHEM
ABK, 8 1o spems Kax nx npoduas 3gppexTnsHocTH 8 npo-
duaaxrake MM crarucTHieckn SHATHMO HE PasAMMAACK.
Cpean npenaparos 3 rpynnst ITTOAK onpeaeaessnim
NPEHMYIECTBOM B MPOPHAIKTHEE NOBTOPHOrO HHCYABTA
y nausenron ¢ OIT moxer obaasars pusapoxcaban (Kca-
pearo®), Tak, Hanboasmasn Aoas mamuenros ¢ OIT u -
cyasrom/ THA » anamuese 6biaa BRAIOYEHA HMEHHO B HC-
caesosaune ROCKET AF (52%) [15], 8 To spema xax
5 PKM RE-LY [16] A0A% Taxux y9acTHMKOB COCTaBASAQ
20%, a B nccaeposanme ARISTOTLE - 19% [13]. Kpome
Toro, 8 nccacaosannn ROCKET AF [15] npunnmann yva-
crie naunenT ¢ OI1, umeromue conyrersywomue dpaxro-
pui pucka passutis MU (aprepuaassas runeprensns - Al
caxapumit anaber 2-ro Tuna, saboaesaune nepudepuye-
ckux aprepuit — 3I1A, xponnveckas cepaeqHAsS HEAOCTa-
rounocrs - XCH, mudapxr muoxapaa -~ MM s anamuese),
qTo &orae'rcrnyer THIHMHOMY TPOQHAI) POCCHACKOro
naunenta ¢ OIT, coraacno sannsm perncrpa PEKBA3A
[6]. INpoguan GesonacwocTi pusaporcabana y naumes-
ron ¢ OIT u mncyasrom/THA 8 anamuese 6uma conocra-
BHM C TAKOBBM BapPapHHA: ¥ NALMCHTOB, NOAYYABIINX PH-
sapokcabal, OTMEHEHa CONOCTABMMAs “acToTa HoAbmux
xposoresenni (OP 0,97; 95% AU 0,79-1,19), a Tawke
suyrpudepenusix (OP 0,74; 95% AM 0,47-1,15) u cmep-
reasnix (OP 0,54; 95% AM 0,29-1,00) [15].

[Mockoasky PKH, B xoropux 6m manpsamyio cpas-
HnBaAHCh npoduan PdextusHocTn # GeaonacwocTn
umeromuxcs ITMTOAK, we npososmancs, uHTEpecHbI-
MH MPEACTABARIOTCA pesyabTarsi Hccaeposanna REAF-
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FIRM (Effectiveness and Safety of Apixaban, Dabigatran
and Rivaroxaban Versus Warfarin in Patients with Non-
valvular Atrial Fibrillation and Previous Stroke or Tran-
sient Ischemic Attack) [17]. Pabora npeacrasasaa co-
Goit perpocnextisunit anaans 6aam aanunix US Truven
MarketScan ¢ neasio cpassenns noxasareaeit adpdexrun-
HOCTH ¥ Be30nacHoCTH puBapokcabaxa (n=5208), anux-
cabama (n=2514) n aaburarpana (n=1962) c noxasareas-
Mt appexruprocTn 1 GesonacHocTi Bapdapuna RO BTO-
pruHoRt npoduaakTuke nucysbra nau C3I y naumenros
¢ OIT » kannnveckon npakruke. IMepsuinoi KoHeqHOM
TOUKOM ouenkn IPPekTHBHOCTH GNAO yMeHbIICHHE pPit-
cka nosropHoro MM u suyrpusepenHoro xposomsai-
AHHA. ABTOPM HE BBHIABHAM CTATHCTHYECKH 3HAYHMO-
ro sansuua anuxcabama (OP 0,70; 95% AM 0,33-1,48)
n aaburarpana (OP 0,53; 95% AHM 0,26-1,07) na pucx
KOMOMHHPOBAHHOA NEPEHYHON KOHETHON TOYKHM NO cpas-
HEHNIO ¢ BapapHHOM, B TO BpeMA Kak Ha poHE npmmeme.
HHA pusapokcabana puck pazsurua MM/ suyrpesepen-
HOro Kposonaamnssis Obia Ha 55% (OP 0,45; 95% AM
0,29-0,72; p=0,001) usxe, wem npi npresme sapdapmns.
Puck passuria UM uaoanposanno no cpassesome ¢ AR
CTATHCTHYECKH JHAYHMO HC PA3AHYRACK TIPH IPmcws Sme
cabana uan paburarpana (OP 0,79; 95% AM 057-172
u OP 0,60; 95% AH 0,28-1,27 coorsercrsenso; p>O I8
a Ha $oue npueMa pusapoxcabana oM Gaia meme w2 SI%
(OP 0,48; 95% AU 0,29-0,79; p<0,004 ). Taxm ofpane.
NPHMEHEHHE PHBAPOKCabaHa MO Cpassesmo ¢ sapdape-
HOM OBAO CHA3AHO CO CTATHCTHHECKN IHITHMO MesmI—"
puckom passutius MM u auyrpusepensnx sposoresemni,
B TO Bpems Kax Ha ¢pone Apyrux [MTTOAK nosotemcx saam-
MOCBAIEH BHRBACHO He OHAO.

CHHKeHHe PHCKA Pa3BHTHA OCAOKHEHNH,
ACCOLMHPOBAHHBIX C ATEPOCKACPOIOM
Hcnoassonanne [MIIOAK  camxaer comeprrocTs
OT Beex npHYMH y manuenros ¢ PIl, Ho sas yayumenus
NPOrHO3a HeoOX0AHMO GoAee rayfokoe MoRMMaHIE NpH-
uuH cmepr naumentos ¢ OII, moaywaommx TTOAK.
Tak, A. Gémez-Outes u coasr. [18] nposean smera-ana-
An3 4 PKH, s xoropmx TITIOAK cpasuusaancs ¢ ABK,
AASL aHAAM32 HAHOOACE HACTBIX MPHYHH CMEPTH MALHEH-
108 ¢ OIT. ABTOpM BHISABHAM, 4TO 46% AETAABHKIX HCXO-
AoB 6nta0 obycaosaeno CC3 (sresanHas cumeprh, yrpo-
KawouiHe kU3 Hapymenns pursma, UM, XCH), s 1o spe-
M Kak AoAR eveprei seaeacrsie MM nan C3 cocrasasaa
okoA0 6%, ¥ naumnenton ¢ OI1, nepenecunx HHCYALT, OT-
MEHaAach Cxoxkas xaprusa. B wacrHocTw, B perpocnek-
THBHOM anaAuse Gaswnr aaunnix US IMB MarketScan [19]
(77 752 naumenra ¢ O n nmemmdeckoit GOALIHBIO CePA-
ua - UBC, 3ITA, uncyasrom/ THA wan 23 apyramun pak-
TOpPaMH PHCKA, TAKMMM KaK caxapustit sunaber, amabe-
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Thdeckas Hepponarus, Al nokuaoi sospacr (265 aer
AAR MYATHH 3 270 ACT AAR KCHIINH), CTEHO3 COHHBIX ap-
TePHil, IUNEPXOACCTEPHHEMIUR, KyPeHHE) HIYYAAACH 4a-
CTOTA PAIBHTHA CEPACYHO-COCYAHCTRIX OCAOKHCHHA —
CCO (cmeprs, UM man MH) 3a 4 roaa vabaoaenns. As-
TOPbI BRIABHAM, 4T0 HacToTa passurua CCO, » Tom uncae
y mansenros ¢ OIT u uncyasrom/THA » anamuese, pos-
PACTAAR TIO MeEpe YBEAHMWEHHA CyMMapHOil OaaasHO
onenxst no mxare CHA2DS2VASC (p<0,0001). Kpo-
se toro, MBC ~ oano us nanboaee vacruix conyrcrsyio-
mx 3aboacsannf y naunenron ¢ OI1: no sanusiv pern-
crpos PEKBA3A, y 78,8% poccuitcxux naunenros ¢ OI1
umeercs conyrernyiouman MBC [6], koropas moxer yse-
ARYHBATH pHCK passuTia MM y rakux naumentos Ao S pas
[20]. Coorsercraenno, npu snbope IMITOAK y nausenra
¢ OI1, nepeneciiero HHCYAbT, HapsAy ¢ npoduaenm addex-
THBHOCTH B OTHOWEHHH NPOPUAIKTHEH MOSTOPHOTO HH-
CYABTA HEODXOAMMO TAKKE OPHEHTHPOBATHCA Ha BOIMOXK-
HOCTH MPENaparTa CHIKATh PUCK PASBHTHA KOPOHAPHHIX
ocaokHerui. COrAacHO pesyAbTaTaMm HECKOABKHX MeTa-
anaausos PKH [21, 22], cpean TIITOAK roasko npues
puBapokcabana N0 CpaBHENI0 ¢ BapPAPHHOM, SHOKCANA-
PHHOM HAK NAaLeHO GhA GCCOUMMPOBAH C yMEHbBIIEHHEM
pucka passurus MM /octporo koposaproro cunapoma
(OKC) na 22% [21], UM na 18% [22] u OKC na 19%
y WHPOKON rpynnsl GOABHBIX, MOAYHABNIMX AHTHKOAry-
ASIHTBL IO pazunM nokasasuas [23]. B 1o xe spems Tepa-
HUA AAGHraTPAHOM CONPOBOKAIAACH YBACYCHHEM PHCKA
passutia MM /OKC, a repanus anukcabanom me okassi-
BAAA BAMSHMSA HA DTOT PHCK M OblAa cOnNOCTaBMMA C rpyn-
noft xourpoas. B perpocnexrnorom anaanse US Market
Scan [24] cpasansaan noxasarean adppexrusHOCTH pHBa-
poxcabaua u sappapima 8 oTHOmeHMH HeAoro pasa CCO
y 8 303 naunenron ¢ ®I1 u conyrersyiomumu MEC /31TA.
Ha ¢owne npumenenun pusapokcabana no cpasHeHuo
C BapPapHHOM OTMEMEHO CTATHCTHYECKH 3HAYMMO (oAb
ee CHIAEHHE OTHOCHTEABHOIO PHUCKA NEPBHYHOR KO-
seunoft Toukn (MM /UM /amnyrauus man onepauus pe-
BACKYASPHIAUMH aPTEPHTE HILKHUX KOHeqHOCTER) Ha 329%,
A TAKKE PHCKA aMIYTAMK MAM OTEPAUHIT PEBACKYASPH-
3aUMH dpTePHA HIDKHKX KoHewHocTel Ha 56%. Hakouen,
8 PKH, sxaiouasmen 97 manuenton ¢ OIT (nepuos ma-
Gatoaerus 52 Hep), Ha QoHe Tepanuu pusapokcabanom
B ao3e 20 Mr | pa3 B CyTKH N0 CPABHEHHIO C BapdapuHOM
HABAIOAAAOCE CTATHCTHYECKH 3HAYMMO MEHEE BLIPAKCH-
HOE YBEAHNEHHE PA3MEPOB ATEPOCKAEPOTHYECKHX BAsimex
(0,2 1 14,6 mw* coorsercrsenso; p=0,035) [25]. Ilpea-
CTABACHHBIE AAHHBIC CBHACTEABCTBYIOT O BOIMOKHOCTH
AOTIOAHHTEABHOTO (MOMHMO CHHMKCHHA PHCKAa PasBHTHA
MHCYABTA) BAMAHMS Tepanuu pusapoxcabanom Ha Apyrue
soamoxno Parassnnie CCO xak » koponapuom (crixe-
une pucka passuris MM/ OKC), mak n 5 nepudepuye-
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ckoM (CHMKEHME PHCKA AMITYTAIDNN/ PEBACKYASPHIALMN
KOHEYHOCTH) COCyAucTOM pycae. B cmere nosmumennoro
pucka passurua CCO u emepry y naunerros ¢ $I1 6aaro-
NPHATHOE BAMSAHHE PHBAPOKCAOAHA HA CEPACHHO-COCYAR-
CTHIE HCXOABI IO3BOASET PACCMATPHBATD €10 KAK AHTHKOA-
ryasut swbopa npu OIL.

Bzanmocpass napymenus ynknun
NOYEK ¥ PHCKA BOSHHKHOBEHH S HHCYADTA
y nauueHToB ¢ Qubpuassiunei npescepani

Mumerorcs Aaunble, MTO HAAMYHE XpoHiMeckoit Goaes-
an novex (XBIT) y nauuenros ¢ OI1 nossimaer puck pas-
BUTHA HHCYAbTa nowTH Ha 50%, Tak, asropst Aarckoro ko-
rOpTHOTrO Nccaeaosanin [26] onennsaan pick passurus
ocaoxuennt y naunenron ¢ @Il ¢ HerepMuHassHOR cTa-
aneit XBIT (n=3 587) nan XBI1, rpebyromeii samecrurean-
noi repanun (n=901), no cpassenio ¢ naunenramu ¢ OI1
Gea saboaesannit nouex (n=127884). 1o cpasrennio ¢ na-
unentami ¢ OTT 6es XBIT y nanuenros ¢ OI1 u nerepmu-
uaapnon craaneit XBIT, a raxe XBI1, tpebylomert same-
CTHTEABHON TEPANiH, HMEACS NOBMINEHHSIT PHCK Passu-
i macyarran C3 (OP 1,49;95% AM 1,38-1,59; p<0,001
un OP 1,83; 95% AM 1,57-2,14; p<0,001 coorsercraen-
1#0). Kpowme toro, y smuornx naunentos ¢ ®I1 moxer pas-
BUBATLCA NPOrpeccHpyolee yXyAlenne Gy HKIHH NoYeK,
Coraacno aaunnim nporpammm necaeposamiit CHARM
[27] (7599 naunenros ¢ XCH, s Tom uncae 2527 naun-
entos ¢ OTT, nepuop Habaoaernms 26 mec), y 44,0% manu-
enros ¢ OIT umeanch ymepernue (ckopocrs kayboukonoi
puavrpainn — CK® 30-50 ma/mmn/ 1,73 M%) man tawe-
asie (CK® 15-30 ma/mun/ 1,73 »*) wmapymenns dynx-
MM MOYEK B KOHIE NEPHOAA HAOAIOACHHS, B TO BpeMs KaK
HA HAMAABHOM BH3UTE OHM OHAM OTMedeHm Aums y 25%
YYACTHHKOB.

Yayumurs nporsos y nauwenra ¢ OIT, ymensmuns pick
CHIOKEHNR QYHKLHMM MOYEK, B TOM YHCAC AOCTIKCHHUS
repmunassion cragun XBIT, rpebyomen nposeaenns
XPOHMYECKOTO TIEMOAMAAM3A HAM TPAHCHAAHTALHH [O-
HEK, BOIMOXHO NPH NPHMEHEHHH TEPanui pusapokcaba-
uoM, Tak, 8 perpocnexTusHom anaansze Haant Aaunnix US
Market Scan (72599 naumuenros ¢ ®IT, KOTOPHIM Briep-
uie GbiAn HazHavenn pupapoxcaban wan sapdapun) [28]
npUMeHeHHe pHBAPOKCabaHa MO CpasHeHMO ¢ Bapdapmu-
HOM ACCOLMMPOBAAOCH CO CHIDKCHMEM PHCKA PAa3BHTHA
ocrporo nospexackns novex — OITIT na 19% (95% AU
13-25) #t nporpeccuposanns Ao XBITV cragnn / neobxo-
AMMOCTH B remoamaause Ha 18% (95% AH 9-26). Kpo-
ME TOrO, TEeMIhl CHIDKeHHR QYHKUHH NOYeK y NauuenTon
¢ OIT npy npumenenny pusapoxcabana Moryr GbITh M-
e, yeMm npu npueme papdapuna. Tak, 5 Apyrom anasuse
Basm Aammmix OptumLabs Data Warehouse [29] mayua-
AOCH BAMsHMe anukcabana, saburarpana, pusapokcabana
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[0 CPABHEHMIO C BapYapHHOM Ha MOYEYHBIE HCXOADBI: CHH-
=enne pacuernont CK® (pCK®D) >30%, yasoenue kou-
HEeHTpAlMK KpeaTHHHHA B chiBopoTke Kposu, OIIIT (ro-
COHTAAM3ALMS HAM MOCEIEHHE OTACAEHHS! HEOTAOXKHOM
TOMONM € KOAOM AHMarHosa, coorsercrsyiomum OIITI,
5 KauyecTBE OCHOBHOTO MAHM CONYTCTBYIOLIEr0) M MmoYey-
ayio Hepocrarounocts (pCK®D <15 ma/mun/1,73 M2,
NPOBEACHHE TPAHCIAAHTALMHK MOYKH MAH AOATOCPOYHO-
ro remoanaausa). Ha ¢one npumenenns pusapokcabama
N0 CPaBHEHHMIO C BappapHHOM OTMEYAAMCH CTATHCTHYe-
CKH 3HAQYMMO MEHbINHEe PHCKH TPeX M3 YeThIpex OlleHHBa-
embix ncxopaos: camwkerns pCK® na >30% (OP 0,73; 95%
AU 0,62-0,87; p<0,001), yABOeHHS! KOHLIEHTPALIUK Kpe-
atuHnHa B chiBopotke kposn (OP 0,46; 95% AU 0,28-
0,75; p<0,01) u OIIII (OP 0,69; 95% AU 0,57-0,84;
p<0,001). Ilpn atom Ha Qome Tepanum AaburaTpaHOM
0 CPaBHEHHIO ¢ BappapnHOM OblAM MEHbIIE PHCKH ABYX
nokasareaeit u3 yersipex: cumwkennst pCK® na >30% (OP
0,72; 95% AU 0,56-0,93; p=0,01) u OIIIT (OP 0,55;
95% AU 0,40-0,77; p<0,001), a Tepanus anukcabanom
He Gbiaa CBA3aHA C BAMSIHMEM Ha [IOYEYHBIE HCXOADI Yy IMa-
uuentos ¢ OI1. Ha ocHoBe pe3yAbTaTOB AQHHOrO MCCAe-
AOBaHMs, B 0OHOBAGHMHM AMEPHKAHCKHX PEKOMEHAALH
no Beaenuio nanueHTos ¢ PIT 2019 r. cpean Xa dakropa
YIOMHMHAHHE O BO3MOXXHOCTH CHM)XKEHHs pucka Hebaaro-
OPUATHBIX MTOYEYHbIX HCXOAOB HPHBEAEHO TOABKO AASL PH-
Bapokcabana [30].

KoruurHBHBIE HapymeHH s
H IPHBEPKEHHOCTD K ACYEHHIO
y nanuenTos ¢ @II, nepenecmux HHCYABT
KoruurusHble HapymeHHs MOTYT BBISIBAATHCS ¥ GoAee
4eM 50% nanMeHTOB, NepeHecuMX HHCYABT [31]. ITo aan-
HbIM msiTHAeTHero Habaoaenus C. B. Bep6uikoit u coasr.
[32] (350 naumenTos, nepeHecmnx MHCYAbT, 49% Myx-
9HH, CpeAHHit BospacT 65+17,7 ropa), y 62% nauyueHToB
HA HAYaABHOM BH3HTE BBISBASIAMCH yMepeHHble, a 'y 21% —
BBIPAKEHHbIE KOTHUTHBHbIE Hapyuenus (Aerkas uAu yme-
peHHast AoeMeHuus). Yepes 1 rop HabAIOACHHMS AOAS MaLH-
€HTOB C BBIPA)KEHHBIMM KOTHHTHBHBIMH HapylIeHHSMH
yBesgunaach Ao 23,2%, yepes 3 ropa — Ao 29,5%, a ve-
pes S aet — yxe A0 34,5%. Cobersenno OIT ssasercs He-
3aBUCHUMBIM (AKTOPOM PHCKA KOIHHTHBHBIX HApYIIEHHMH,
IpHYeM KaK AO PasBUTHSI MHCYABTA, TAK U TOcae Hero [33,
34]. B nepekpecTHOM KOropTHOM Mccaeposanun ARIC-
NCS [34] koroprst noxuabix nanuenros ¢ OI1 (n=6432;
661 naument ¢ OI1) maamume PIT Ha HawaABHOM BH3H-
T€ ACCOIMHPOBAAOCH C YBEAHUEHHEM YaCTOTHl KOTHUTHB-
HbIX Hapymenuit Ha 28% (OI1I 1,28; 95% AU 1,04-1,56)
u aemennum Ha 11% (OII 2,25; 95% AU 1,64-3,10).
K ¢akropam, crnocobCcTBylomuM pasBUTHIO KOTHMTHB-
HbIX HapymeHHit y manuenTos ¢ OIT, oTHoCcaTCs nmemus
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U runonep¢ysus KOPbl FOAOBHOIO MO3ra, pa3BuTHe Cy6-
KAMHMYECKHUX MHKPOaMOOAMI ¥ 1epe6GpaAbHBIX MHKPO-
KPOBOM3AMSIHUH, MTPOBOCHAANTEAbHBIE MPOIECCH H reHe-
Tuveckne ocobennocru [33].

Bsaumocsssp Tepanuu ITITOAK u pucka korHuTHs-
HbIX HapymeHuit y nauuentos ¢ OIT usydyena HepocTaroy-
HO. B anaanse 2 6a3 pannpix US Market Scan u Optum
Clinformatics [35] npuem ITTTOAK no cpasrenuio ¢ npu-
eMOoM BappapHHa ACCOLMMUPOBAACSH CO CTATHCTUYECKHU 3HA-
YMMO MEHbIIMM PUCKOM PAa3BHUTHS AEMEHIHH,

Kannnyeckass 3HaYMMOCTb KOTHHTHBHBIX HapyIIEHH
y nauuenTos ¢ @I 3akaouaercs B MX HETaTHBHOM BAMSA-
HHMM HA TIPUBEPKEHHOCTb AAMTeAbHOM Tepanuu [TITOAK
M AaAbHemedt peabuamranmu. B pesyaprare nHecocros-
TEABHOCTb BTOPHYHOM NPOPHAAKTHKH MOXKET MPUBOAHTD
K MOBTOPHBIM MHCYABTAM C H0A€e TSKEAOH KAMHHYECKON
kapTunon [31].

OpHMM M3 BaXHBIX (AKTOPOB, KOTOpHIE MMOTEHIIHAAD-
HO MOTYT MOBBICHTh MPUBEPKEHHOCTH K AUEHMIO, 0COOeH-
HO NPU HAAMYHMHM KOTHHTHBHbIX HAapylIeHuil, iBAseTcs 6o-
Aee MPOCTOM peXkuM npuema npenapara. Ilo AanHBIM OT-
evecTBeHHOro muccaepoBanus [36] (118 Goabuwix ¢ OIT
B Bo3pacte oT 45 A0 88 aer u 66 ueaonex 6e3 PIT — xou-
TpoAbHas rpynna), GoasmmuacTBo nayuentos ¢ OIT vepe-
IYASIPHO TPHHHMAIOT AeKapcTBeHHble cpeacTBa. Cpean
MPHYHMH HEPEryAsipHOrO TpHeMa ACKAPCTBEHHBIX Tpera-
paros 6oabmee uncao nanuenTos ¢ PI1, yem B KOHTpOAL-
HO# TpyIIe, OTMEYAAH CAHIIKOM (OAbIIOE KOAHYECTBO
tabaetok (94,9 u 84,8% coorsercrsento; p=0,02), ney-
AoGHbIit (dacTblit) mpuem TabAETOK; KpOMe TOro, NaljueHT
C MOCTHHCYABTHBIMM KOTHHTHBHBIMH HApyNIEHHSMHM 4a-
cro 3abbiBaer npunuMarh Tabaerku [31], uro Takke ABAA-
eTCSl OAHO#H M3 OCHOBHBIX NPHYHH HH3KOM MPHBEPKEHHO-
CTH K AeueHHI0. [ToaTOMY AASL yBEAHUEHHS NMPUBEPIKEHHO-
CTH K Aevenuio y nanuenta ¢ OIT, nepenecmero HHCYAbT,
BXXHO NMOAOOpaTh nmpenapar ¢ OAHOKPATHBIM PEXHUMOM AO-
aupoBanus. Tak, B KAHAACKOM HccaepoBanmn [37] nayua-
anch npeanoyrenus nanuentos ¢ OI1 (n=266) u spaueit
(n=178), cBsA3aHHBIX € OAHOKPATHBIM M ABYKPATHBIM TPH-
emom [TOAK AAs NPOPHMAAKTHKH MHCYABTA. Y MALMEHTOB,
KOTOpBIM ObIA Ha3HaueH opAHOKpaTHbI piuem [TOAK (pu-
BapoKcabaH MAM BappapHH), OTMEYAAACH AYHIIAsl TIPUBEP-
JKEHHOCTb K Tepanuu; TaKkue MAHEeHThl ¢ MEHbIIEeN Bepo-
ATHOCTBIO PACCMATPHBAAH BO3MOXHOCTH TPEKpallleHHst
tepannu [TOAK. AanHoe HccAepOBaHHE MOKA3aA0 TAKKe,
YTO OAHOKPATHBI MPUEM ACKAPCTBEHHOIO CPEACTBA SBAS-
eTcs ropasao 6oaee BaKHBIM GAKTOPOM AASL ITAIIMEHTA, YeM
AAst aevamero spaya (p<0,001). IMauuentst ¢ OI1, moayya-
iomue [TTTOAK, Takxke npeAnoYuTaoT OAHOKPATHBIH pe-
KHM npHema nipenapara [38].

B mpocnekrHBHOM HabBAIOAATEABHOM HMCCAEAOBAHMH
cpeau nanuenTos ¢ OIT/Tpenerannem npeacepanit B Bo3-
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pacre 275 aer [39] mapymenus pexuma, AO3BI U CXeMbl
NPpHEMa MPenapaTos wame HabGAIAQAMCH TIPH ABYKpaT-
nom npueme [TITOAK (aaburarpana u anukcabana), vem
NPH OAHOKPATHOM pexkuMe Aosuposanust (pusapokca-
6an). Kpome roro, aas TTITOAK ¢ ABYKpaTHBIM npUEMOM
(Aaburarpan u anukcabam) KpaTHOCTL NMpUeMa Hapyma-
aach B 27,7 n 28,7% cayuaes COOTBETCTBEHHO, 4 MPH OA-
HoKparHoM npueme (pusapokcaban) — » 1,19%.

OcobennocTn npUMEHEHNsE M AOIMPOBAHUS pUBA-
pokcabana B HanboAbuIeil cTenenn OTBEYAOT NOTPEGHO-
cram nauuentos ¢ OT, nepenecmum uncyasr. Cpean 3a-
perucrpuposannnx 8 PO ITTTOAK Kcapearo® sasasercs
CAHHCTBEHHBIM MPENapaToM, BLIITYCKAEMbIM B KAACHAApP-
HOfl YNAKOBKE, KOTOPAst MOKET NMOMOYMb HE NPOIMYCTHTH
MPUEM NPENapaTa HAM He NPHHATH €ro no omubke ABaX-
ABL, MTO MOXET MO3BOAMTH COXPAHUTH BRICOKME MOKa3are-
An agdexTuBHOCTH M 6e30NaCHOCTH HA3HAYEHHOM Tepa-
mun [40]. Kpome Toro, Toabko Kcapearo® usmeer oamo-
KPaTHBIA PEXHM AO3HPOBAHMSA (COrAACHO MHCTPYKIMAM
MO MEAMIMHCKOMY NPHMEHEHMIO ACKAPCTBEHHMX Mpena-
paros Kcapearo® 15/20 mr ATT-001457, Dauksuc* S mMr
AI1-002007, 2,5 mr AIT-001475, Tlpapakca® 150 mr ATI-
000872, 110 mr ACP-007065/09), KoTopsiit MOXKET Crio-
cobeTBOBATH GOPMUPOBAHMIO BHICOKON NPHUBEPIKEHHOCTH
K repanum [41].

Kcapearo® raxse moxer Gpirh pauynoHaAbHnM BH160-
pom y mampnentor ¢ OIT, umeomux Hapymexus raora-
HUS, KOTOpbIe BeTpedasnch boaee vem y 509 mauuenros,
nepeHecnx HHCYAbT, npudeM y 11-13% onn coxpans-
AMCH AaKe criyets 6 Mec nocae uHcyabra [42], Tabaerxa
Kcapearo® moxer GniTh HaMEABMEHA W CMEIIAHA C BOAOW
HOKMAKOR numieit (COrAacHO MHCTPYKLMM 1O MEANITHH-
CKOMY NPHUMEHEHMIO AeKapcrsennoro npenapara Kca-

pearo® 15/20 mr AIT1-001457), uro umeer npakruveckoe
3HAYCHHME AAS NMALMEHTOB, HCTIBITHIBAIOIMX 3aTPYAHEHHE
NPH FAOTAHMH,

3akawuenne

Takum 06pasoM, BHICOKHI PHCK PasBUTHS TMOBTOPHO-
ro MHCYAbTa y NMAUMEHTOB ¢ HEKAANAHHON Gopmoit du-
OpMAAALMM TIPEACEPAMIT AMKTYET HEOOXOAMMOCTE CBOCH-
PEMEHHON BTOPHUYHOM POPHAAKTHKHI C HCNIOALIOBAHIEM
MPAMBIX NEPOPAAbHBIX aHTHKOAryAsHToB. Coraacno ume-
IOMHMCS. AQHHBIM AUTEPATYPb, MPUMEHEHHE HPSAMbBIX Me-
POPAABHBIX AHTHKOATYASHTOB, B YACTHOCTH puBapokcaba-
HQ, MOXKET YAYMIUIMTh MPOTHO3 ¥ NaluenTa ¢ pubpruaAsLm-
€t PEACePAMIT M MHCYABTOM B aHamHeae. Beuay mmpoxoi
PACTIPOCTPAHEHHOCTH COMYTCTBYIOUUX ATEPOCKACPOTH-
deCKHX 3a60AeRAHMIT U MOPAXKEHHS MOMEK y MALHEHTOB
¢ QuOpHAASUMEN TIPEACEPAMIT, LEACCOOOPAZHBIM TTPeA-
crapasiercs BriboOp npenapara, KOTOPHI OKAIBIBACT MOAO-
KUTEABHOE BAMsiHKE M HA oTi puckn. Kpome Toro, kpait-
HE BAXKHO OLEHHTh HAAMMME Y MALMEHTA KOTHHUTHBHBIX
HAPYIIEHHI, MOCKOABKY OHM MOTYT BAMATH Ha NpUBEp-
KEHHOCTD K Aevenuio. C mosuumm nossimenns npusep-
KEHHOCTH MALMEHTA K ACYCHUIO, OCOBEHHO € yueTOM Bbl-
COKOM PACHIPOCTPAHEHHOCTH KOTHHTHBHBIX HApyIleHui
y NALMEHTOB, HEPeHeCUIMX HHCYALT, MPEACTABASETCS (je-
ACCOOBPAIHBIM MCIOAB3OBATL MAKCHMAABHO NPOCTHIE pe-
KHUMBL - AOMPOBAHMA TIPENApaTos, TMPEANOYTHTEAbHEE
OAMH Pas B CYyTKH,
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PoOAb TPOMBHHA B IATOTEHE3E

ATEPOCKAEPO3A Y ETO OCAOXXHEHHUHA

TpoMOME ABASETCA KAIOYEBBIM PEryANTOPOM CHCTeMBI reMocTasa. Kpose roro, OH NnprHEMMaeT akTHBHOE Y3ACTHE B IIPOrpeccHpo-
BAaHHH Pa3AMYHBIX CHCTeMHBIX 3260AeBaHHI, B TOM YHCAe aTepoCcKAepo3a. Mimeercs GOABIIOe KOAHYECTBO MOAYHEHHBIX B IKCTICPH-
MEHTaABHBIX H KAHHHUECKAX HCCACAOBAHIAX AAHHBIX O BOBACYEHHH TPOMDOHHA B IaTOreHes MmeMmyeckoit 6oaesun cepaua (UBC).
B cBs3H C 3THM NePCHeXTHBHBIME NPEACTABASIOTCA BONPOCH! PEryAsIIHE akKTHBHOCTH TpoMbnHa. Kpoae Toro, akryases Bonpoc
© BO3MOKHOCTH HCOAB30BaHIE HHOMAPKEPOB aKTHBHOCTH TPOMOHHA B Ka9eCTBe NPEARKTOPOB PA3BHTHSA CEPACYHO-COCYARCTHIX
ocaoxkHenn# y nanuenTos ¢ MBC. B aannoM 0630pe ABTepaTyphl PAaCCMOTPEHE! OCHOBHBIE MOMEHTH! PYHKIHOHHPOBAHHUS TPOM-
GHHa B HOPMAABHBIX QHIHOAOTHUECKHX YCAOBHAX, €70 POAD B PA3BHTHH H NPOIPECCHPOBAHNH aTEPOCKACPO3a, HMEIONHEeCH TeCThl
OLIEHKH ero QYHKUHMOHAABHOM AKTHBHOCTH, A TAKKE MPOBOANTCS OBCYKASHHE OCHOBHBIX KAHHHYECKHX HCCACAOBAHHIL 10 OLfeHKe
39 PeKTHBHOCTH HRTHOHTOPOB TPOMOHH2 # GAOKATOPOB PENENTOPOS, AKTHBHPYEMBIX IPOTEA3aMH.
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eMOCTa3 ABASETCH OAHOM M3 Hanboaee CAOXHO ycTpo-
I‘ eHHBIX CHCTeM B opraHu3me yeaoseka. Hecmorps Ha To
9TO NepBble NOMBITKH 0OBACHATH Npoeccs Tpomboobpaso-
BaHHS MPEANPHHKMAAKCE ellle AHTHYHBIMH BPavaMH, B Teye-
HHE MHOTHX BEKOB CBePThIBaHHE KPOBH MMPEACTABASAO CObOM
3araAKy AAS KauEmMuucTos. B 1904 r. [1. Mopasux [1] cdop-
MYAHDOBAA MEPBYI0 TEOPHIO CBEPTHIBAHHS, BKAIOYABHIYIO
npeBpamesHe NpoTpoMOKHA B TPOMOMH MOA BO3AEHCTBH-
eM HOHa KaABI[HS, YTO CAYKHT KaTaAM3aTOPOM AAsl 06paso-
Bannsa ¢pubpuna u3 pubpunorena. B 1964 r. P. Makdapaeits,
3. Aasu 1 O. Parnodd [2, 3] npearoxuan xackapuyio Mo-
ACAb FEMOCTa3a, B OCHOBE KOTOPOI AKHT PasAeAeHHE Mpo-
L{€CCOB CBEPTHIBaHMS KPOBH HAa BHYTPEHHHH ¥ BHEIIHHH Imy-
TH, obbeAnHsIONHeCH B AaAbHe e, B Tevene HECKOABKHX
AGCATHASTHI AQHHAS TEOPHA ABASAACH OCHOBHOM, MOCKOAD-
Ky NpeKpacHo o0BbAcHAeT mpowecch, Habaopaemsie in vitro
[4]. Oanaxo no mepe pacumpenns 3HaHMIt 06 OTAGABHBIX
epmenTaX CHCTEMBI TeMOCTa3a CTAHOBHAOCH Bee Goaee oge-
BHAHMRM, YTO AQHHOE Pa3AeACHHE HEe COBCEM TOYHO OTPaKaeT
HPOLIECCH], NPOTEKAIOLIHE in VIVO. 310 MOCAYIKHAO TOAYKOM
K pa3paboTke KACTOYHOH TEOPHH reMOCTa3a, PHHHMAIOIIEH
BO BHHMaHHE He TOABKO Aa3MeHHbie $aKTOPhi CBEPTHIBAHHSA
KPOBH, HO H TPOMBOLHTEI, aKTHBHO yYacTByiomue B Tpombo-
obpaszosanmu [5].

B HacTosmee Bpems HaKONMAeHO OOABIIOE KOAHYECTBO
AQHHBIX O TECHOM BOBACYEHHH reMOCTa3a B PEAAH3alMIo
Pa3AMYHBIX OCTPHIX H XPOHHYECKHX BOCIAAHTEABHBIX 3a-
Goaesannit [6]. Ocoboe Mecto B 3TOM psay npHHAAAe-
KHT aTePOCKAEPO3Y, KOTOPBIf, HECMOTPS HA AKTHBHOE M3-
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YueHHe, OCTAeTCA OAHOM U3 HauboAee rpo3HBIX npobaeM,
CTOAIHMX nepeAs coBpeMmeHHOH Meaununoi. [lossasercs
Bce DoAbllle cBeAeHHIT 00 aKTHBHOM BOBACYSHHH IeMOCTa-
32 M HMMYHHO#T CHCTeMB! B Pa3BHTHE H IIPOrpecCHpOBaHHe
arepockaeposa [7, 8].

B cBasu ¢ 3tiM Bee Goabinee 3Havenne npuobperaer uay-
YEHHEe OTAGABHBIX YHACTHHKOB KACKAAd CBEPTHIBAHMA KPOBH,
KOTOpBIe MOTYT CAYXHTh MOTEHUHAABHBIMH TepaneBTHYe-
CKHMH MHINeHSMH. B 3TOM psAy 0AHA M3 TAQBHBIX pOAeft OT-
BOAHTCS TPOMOHHY — OAHOMY H3 KAIOYEBHIX (ePMEHTOB CH-
cTembl reMocTasa. Ero «xaaccuueckas» poab COCTOMT B OCY-
IIECTBACHHH OCHOBHOM PeaKiii KOaryAsIHOHHOTO KaCKaAa:
xoHBepcun ¢ubpunoresa s Gpubpun. Tpombun yyacrsyer
B LIEAOM CIIeKTpe MPOLeccoB, TAKHX KaK aKTHBalms Tpombo-
IHTOB, PEryASl[HA aKTHBHOCTH NMPOTHBOCBEPTHIBAIONISH CH-
cTembl KpOBH 1 GHOPHHOAM3A, PeaAH3aliA BOCTIAAHTEABHOM
peakiuy, B3anMOAeCTBHe ¢ 3HAoTeAneM [9]. Kpome To-
ro, CymecTBYIOT CBEeACHHS 00 aKTHBHOM y4acTHH TpoMOnHa
B Pa3BHTHH H MIPOrPecCHPOBAHHH Pa3AHYHbIX CHCTEMHBIX 33-
GoAeBaHHIT TOMHMO aTEPOCKAEPO32, TAKHX KAK CAXapPHBI AH-
aber, Goaears Aasureimepa [ 10, 11].

ILleasn

Lleas oG30pa AuTEpaTypsl — PAcCMOTpeHHE BOMPOCOB
$yHKUHOHMPOBaHHA TPoMOMHA B PHIHOAOIMHECKHX YCAO-
BUSAX, €r0 POAH B Pa3BHTHH H TPOTrPeCCHPOBAHHM aTEPOCKAE-
posa i ocrporo uHpapkra Muokapaa (OMM), a Taioke xau-
HHYECKHe aCNeKThl NPHMeHeHHS IIPenaparoB, BAHSIONHX
Ha ero aKTHBHOCTb.
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Crpoenne u pyHKknuu rpoMbuna
B HOPMaAbHOM reMocCTase

Tpombun 0OTHOCHTCS K KAACCY CepHHOBBIX poTeas. CuH-
Te3 MpoTpoMOMHA TaKKe MPOMCXOAMT B HECKOABKO 3TArlOB:
CHa4YaAa OT MPenpo-npoTPOMOMHA YAAASIETCS CHIHAABHBIH
NenTHA, B pesyabTare uero obpasyercst mpo-npoTpoMOuH
(puc. 1, apanrnposano no [9]). B paabueiimem on moasep-
raercs paAy KOHQOPMALMOHHBIX H3MEHEHMIT, YTO TIPUBOAMT
K 06pasoBaHmI0 MPOTPOMOUHA, CEKpeTHpPyeMoro B KpoBb [9].

B nponjecce koaryAsnMoHHOro Kackapa npoTpoM6uH re-
PEBOAMTCS B TPOMOMH KOMIIAEKCOM, MTOAYYHBIIMM Ha3BaHHE
«nporpombuHasa». OH COCTONT U3 AKTUBHPOBAHHOTO dak-
ropa X (®Xa), akrusuposansoro dakropa V (OVa), anuon-
HBIX GOCHOAUITHAOB HA TOBEPXHOCTH TPOMOOLIMTOB M HOHOB
KAABLIHS,

Moaekyaa nporpombuna cocrout ua N-kouuesoro Gla-
AOMEHA, ABYX KPHHTA-AOMeHOB ¥ C-TepMHHAABHOTO CepH-
HOTIOAOOHOTO KOHIIEBOTO AOMEHA, COAEPXKAILEro aKTHBHBI
LIEHTP CePHHOBOM (TPHIICHHOIIOAOGHOM) pOTeasbl.

Taxxe moaexkyra TpomMGHHA 06A2A2ET HECKOABKHMH AO-
TIOAHHUTEABHBIMH 9K30CaiTaMH (rernaprHCBA3bIBAIOLIMIL CAMT,
$ubpuHoreHcBs3pBaromumii cair) [12].

Ocoboe crpoenne Moaexyas! TpomMbuHa 06ycaoBAMBaeT
ero MHOro¢yHkionasbHocTb. Hanboaee nasectHas «kaac-
cuyecKas» QyHKIMS TPOMOMHA COCTOUT B OCYIECTBACHHH

Pucynox 1. buocunres nporpombuna n obpasosanue rpombuna

Mpenpo-lMpoTtpom6uH
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peaknuu nepesoaa ¢ubpunorena B ubpun. Ilpumeyareas-
HO, YTO MepBUYHOe 0Opa3oBaHHe TPOMOMHA NpOTEKaeT AO-
BOABHO MEAAGHHO, OAHaKo, obpaszoBaBmmch, TpOMOUH IMy-
TeM GOPMHPOBAHUS TOAOKHTEABHOM OOpaTHOil CBs3M TO-
cpeacTBoM aktusauun ¢axropos V, VIII u XI yckopser ee
nouytn B 300 Thic. pa3. [ToMHMO TOTO MPOMCXOAMT AKTHBA-
uus uHrubuTopa ¢pubpHHOAM3A, aKTHBHpPYyeMOro TpoMbu-
nom (TAU®) [13].

Taxoke TpoMbuH cTHMyAMpYeT arperanmio TpoMboLHTOB
MOCPEACTBOM MPSMO# aKTHBALMK TPOMOOLMTAPHBIX pelier-
TOpOB, akTHBHpyeMbix npoteazamu (PAR-1,4), a Takxke pac-
mernAerns raukonporensa V [ 14].

Haxkowel, TpoM6us npuamMaer yyactue B crabuansaunm
obpasosasuierocsi Tpomba MOCPEACTBOM aKTHBALMH GaKTO-
pa XIII (¢pubpuncrabuansupyroniero Gpakropa), a Takxe HH-
rubuposannn ADAMTS13 (AesunTerpus u MeTaasonpore-
uHa3a ¢ TpomMGocrionAnHOBbIM MoTHBOM-1) [15].

OanospemenHo ¢ obpazosannem GpubpuHOBOTO Crycr-
Ka TMPOMCXOAMT aKTHMBALMs IMPOTHBOCBEPTHIBAIOIIECH CH-
CTeMbl, B KOTOPO# TPOMOMH TaKKe NPUHUMAET AKTHUBHOE
yJacTue, akTMBHpPys och mporemHa C, pacmenasioumero
daxropsr ceeproBanms V u VIII [16]. Kpome Toro, Tpom-
OMH OCymeCTBASIET CBOK AHTHKOATYASHTHYIO QYHKIHIO
MOCPeACTBOM $OPMHPOBAHMS KOMIIAEKCA TPOMOHH—aHTH-
Tpombus I11.

TpombuH

W ~ Komnaexc MpotpoMOuHHask!
(Xa, Va, Ca**, ®ochoaunma)
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Taxum 06pasom, B PUIHOAOTHIECKHX YCAOBUAX TPOMOUH
PeAAM3YeT MHOXKECTBO QYHKUMIA 1 ABAAETCA KAIOMEBbIM dep-
MEHTOM CHCTEMBI I'eMOCTasa,

PoAs rpombuna B narorenese arepockaeposa
H OCTPOro HHQpapKTa MHOKApAA

IToMHMO CBOMX OCHOBHBIX YHKIHI, CBASAHHBIX C FeMO-
CTa3oM, TPOMOHH NPHHMMACT AKTHBHOE YUACTHE B PEAAM3A-
i Bocrasenus, Tlposocnaanreannsiit adpdexr Tpombuna
peaauayercs yepes PAR-penenrropst [17]. Dru peyentopnt
IKCIPECCHPYIOTCH MHOTHMH KAETKAMHM OpraHnama: Tpombo-
UMTAMH, KACTKAMHM IHAOTEAMS, ACTPOUMTAMM, HEHPOHAMM,
B macrosmee spems ussectno 4 tuna PAR (PAR 1-4) [18,
19]. Mx akrupauus TpoMEMHOM NPUBOAHT K HPOTEOAU3Y
BHYTPUKACTOMHOPO N-aMHHO-KOHUA pelenTopa, 4ro npuso-
AMT K aKTHBALMH PA3AHYHBIX BHYTPUKACTOMHBIX ITyTel mepe-
Aaun curiasa (MAP-kunasa, pocpoannaza C, UMKAOOKCHIE-
Ha3a-2). Kparkas XapakTepucTika 9THX PeLenTtopos npuse-
AeHa B Taba. 1.

Hakonaeno GoAbioe KOAHYECTBO AQHHBIX 06 AKTHBHOM
YHACTHH TPOMOHHA BO BCEX CTAAMAX PA3BHTHS ATEPOCKAEPO-
THYECKOT BAAIIKH.

Ha pannux cragusix arepockaeposa TpOMOHH CTHMYAH-
PYET MUIPALMIO ACTKOLMTOB B ovar socnasenns [20], Mu-
IPALMs ACAKOLUTOR B 0BAQCTB ATEPOCKAEPOTHMECKON BAsilll-
KM PEAAMBYeTCH 3a CMeT MATPHKCHOTO XeMOATTPAKTAHTHO-
ro mporenta-1 (MCP-1) 1 pasAHUHBIX IPOBOCTAAMTEABHBIX
ynToknHoB (HuTepaeiiknios — MA-1B, UA-6, aanpa-daxro-
pa nekpoaa onyxoan ~ THF-a), bipaBorka KoTOpHIX TaksKe
crumMyAnpyercs tpombunom [21, 22]. Kpome Toro, rpombun
BHOCHT BKAQA B 9KCHOHHPOBAHHE IHAOTEAMEM MOACKYA AA-
reaun (VCAM-1, ICAM-1, ¢pakropa Buasebpanaa), cayxa-
mux cy6erparom Aas aaresun aeftkonmros [21]. Cymecrsy-
10T TAKKE CBEACHHA O TPOMOHHONOCPEAOBAHHON HHAYKIIHH
aKenpeccuu Tkanesoro gaxropa (Td) [23],

Kpome Toro, HMEIoTCst CBEACHHS! O CTHMYASILIMH TIPOAH(e-
PALMM TAAAKOMBIIIEHHBIX KACTOK IOA BO3AGHCTBHEM TPOM-

Tabamma 1. Kp:mcaa xapmepuwuxa PAR
Alp Dynxapm
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6una [24]. Hakorery, TpoMGiH yCHAMBAET aKKYMYASILMIO Al-
nonpoTenAon Huskoit naorHocti (AHIT) B raapkoMbimey-
HBIX KAETKAX aTepocKaepoTHyeckoft 6asmku [25].

OanospemenHo TPOMOHH OKAIBIBACT BAMSHME HA AKTHBA-
umio rpombounTos nocpeacTsoM akTusauun PAR-1,4, Axru-
BaLMS TPOMOOIMTOB, BO-NECPBBIX, BeAeT K HX Goablueit arpe-
rayuH, BO-BTOPBIX, CMOCOOGCTBYET CEKPELMH LICAOTO CIEKTPa
unTokuHoB, rakux kak RANTES, rpombounrapusiit dpak-
Top-4 (PF-4), NAP-2, KoTOpbie B AAABHEHIIEM YCHAHBAIOT
AOKAABHYIO BOCTIAAMTEABHYIO peakiiio B Gasiuike [ 8, 22 ],

CyuecTBeHHyI0 POAL B PA3BUTHH ATEPOCKAEPOTHIECKON
GAsmkK urpaer Heoanrnorenes, Kposonsansuue s Gasmky —
OAMH M3 NATOPUIHOAOTHYECKHX BAPUAHTOB PA3BUTHS OCTPO-
ro koponaproro cuiapoma (OKC). Yuacrie tpombuna B pa-
CKYASIpH3ALIMH OASIIKH ITPOACMOHCTPHPOBAHO KAK in Vitro, Tak
u in vivo [26]. Tpombun crumyanpyer akcnpeccuio akropa
pocra anaoreans cocyaos (VEGF) u anrnonoaruna-2 [27],

B psiae pabor npoaeMoHcTprpoBan s et unrnbuposa-
HHSl AKTMBHOCTH TPOMBHMHA HA PACTIPOCTPAHEHHOCTD ATEPO-
CKAEPO3a B IKCHEPUMEHTAALHBIX MoAeAsix [28], Hanpumep,
HCTIOAB3OBAHME CTIELMHIECKOro HHIHOHTOpPa TpOoMOMHA Me-
Aararpasa y ApoE/" Mpuieit CymecTseHHO 3aMEAASIAO TTPO-
IPECCHPOBAHIE ATEPOCKAEPOTHUYECKOTO MOPAKEHHS Bpaxmo-
HedaABHBIX APTEPHIT; KPOME TOrO, B XOAE IKCIIEPUMEHTA OT-
MEYAAKMCh TIPHAHAKN Crabmanaatym Gasimkn [29].

Takum 06pasom, BBUAY AKTHBHOTO BKAAAQ TPOMOMHA
B MATOTEHE3 ATEPOCKALPO3A, BOMPOC O BOIMOKHOCTH €10 HC-
MOAb3OBAHMS B KAYECTBE MOTEHLMAABHOM AHTHATEPOTeHHON
MHIIEHH TPebyeT AAABHEHIIIX HCCACAOBAHHMIL

MeToAb! OTIpeAeACHH I KOHIIEHTPAIIHI
M AKTHBHOCTH TPOMOHHA M HX POAD
B KAMHHYECKON NPaKTHKe

B macroaumee Bpemsi B KAMHHYECKON NMPAKTHKE AOCTYTi-
HO GOABLIOE KOAMMECTBO TECTOB, MOIBOASIONHX HAPAMYIO
HAH OTIOCPEAOBAHHO CYAHTH © PYHKLHMOHAABHOM AKTHBHO-
cru rpombuna. Hanboaee pacnipocrpanennsie Tecrsl Gyayr
paccMOTpeHs! AdAee,

Tecm 2enepayuu mposmbuna

OTOT TECT CAYKUT HHTEIPAABHBIM MOKAIATEAEM I'eMOCTA-
3a. Hanboaee 4acTo MCMOABIYEMBIM TECTOM SBASICTCS KaAH-
GposanHas aproMaTHueckas TPOMBOrPaMMa, MOIBOASIONLAS
M3MEPATH PA3AHYHBIC NAPAMETPB! KHHETHKH TPOMOHHa: Bpe-
M# MHHUMALHKA CBEPTHIBAHMA KPOBH, MUKOBYI0 KOHIIEHTpa-
UHIO TPOMOMHA, BPeMst AOCTHKEHUA MAKCHMAABHOTO KOAM-
HeCTBA TPOMGHMHA, SHAOTEHHDI TPOMOMHOBLI MOTEHIHAA
(koAMuecTRO TPOMOHHA, 06PAZOBAHHOIO B NAA3IME 32 TPOMeE-
wyrok spemenn) [30].

[Mosbimenme MMKOBOI KOHIEHTPALMK TPOMBUHA npoAe-
moucTpuposaso y naunentos ¢ OKC kak HenocpeacTpen-
HO BO Bpemst cobnrrus, Tak 1 cnyera 3 u 6 mec [31], Aanmnre
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HAOAIOACHHMS COPAACYIOTCH M C PEIYARTATAMH HOCACAOBAHNA
GLAMIS, B XOTOpOM NPOACMOHCTPHPOBAHA MORBILCH-
nas renepanms TpomMGiuHa y naipentos, nepesecuix OMM
[32]. B sccaeaonarnn M. Attanasio u coasr. [33] nosmumen-
HHIE YPOBHH IHAOTEHHOIO TPOMGHHOBOTO MOTEHIHAAA CAY-
HKHAH HE3ABHCHMBIM TIPEAHKTOPOM CMEPTH OT CEPACHHO-CO-
cyancrnix 3aboaesanmit (CC3) y nmaumentos, KoTopsiM npo-
BOAHAOCH YpeckokHioe koponapHoe smemareascrso (HKB).
[Nossmrennas renepauns TpoMGuna 6mAa onmcana TakKe
y mausuerros ¢ MBC [34].

B 10 Ke Bpemsi, COTAACHO PEIYABTATAM HCCAEAOBAHMHS
LURIC, Goaee Bmcoxme ypOBHH 3HAOTCHHOIO TPOMOHHO-
BOTO MOTEHIHAAZ MAAIMBL ACCOLMMPOBAHB ¢ Doaee HM3-
KHM PHCKOM PAsBHTHS CEPASMHO-COCYAMCTRIX OCAOKHEHHT
(CCO) n mapxepamn anchyuximm suporeasns (sSICAM-1,
SVCAM-1) y naumenton ¢ HBC [35]. Taxum obpasom,
OKOMYATEABHOE MECTO TECTa FeHepalii TPOMOHHA B CTPaTH-
(puxamun pucka pazsuris CCO npeacTronT onpeaeants.

Azpezayus mposGoyumos,
undyyuposanuas mpombunos

Hamepenne arperatpm TpoMOOIHTOB ABARETCS YAOGHBIM
Mapkepom peaxrusuocrit Tpombouuros. Hauboaee pacnpo-
CTPAHEHHBIE METOAHKH ~ ONTHYECKAA i HMIEARHCHAN arpero-
METPHS, OCHOBHOE PAIANUHE MEKAY KOTOPBIMH COCTOHT B Me-
ToAMKe axcnepumenta. Onriveckast arperoMerpusi ocHosa-
HA M2 PErHCTPALIMH HIMEHEHNSA CHETONPOITYCKAHHA PACTBOPA
NPH AOGABACHHM K HEMY PA3AHUHBIX HHAYKTOPOS arperaiin
TPOMOOLHTOB, B TO BPEMA KAK MPH MMIEAAHCHOM arperome-
TPHH PEIHCTPHPYETCH HIMEHEHHE JACKTPHYECKOrO CONpPOTHE-
ACHHA MEKAY JACKTPOAAMH, HA KOTOPHIE OCYIIECTRARCTCSH HA-
AMTTAHRE TPOMOOLIHTOB NOA BOSACACTEHEM HEAYKTOpOB [ 36].

AAst OUEHKH AKTHBHOCTH arperanun TpoMOOUHTOB, HH-
AYUHPOBAHROM TPOMOHHOM, B KauecTse HHAYKTOpa Hanbo-
ACE YACTO MPHMEHACTCH NENTHA, AKTUBHPYIOmMI pelen-
top Tpombuma-6 (Thrombin receptor agonist peptide-6,
TRAP-6).

B necaeaosannn W. Kuliczkowski u coanr. [37], sxato-
vasmwenm 120 nagmenron ¢ caxapubsiM AnaGerom 2-ro THna
1 OMM ¢ noavemonm cersenta ST Ha saekTpokapanorpas-
se (OMMnST), kotopsim shmoanssocs KB, nposeson-
CTPHPOBAHBL AOCTOBEPHO GOAee BHICOKHI ypOBeHb arpe-
PALHK TPOMBOUMTOR, HHAYIIMPOBAHHOM TPOMOHHOM, Y na-
HHeHTOB, nepeHecmux ouennsaemoe CCO (nompn;m
rodpurasmsaums 8 consn ¢ OKC, xammmueckn sHagnmbiin
pecrenoa), Coraacio pesyasraram L. Malek u coasr. [38],
y naupenton ¢ OMMnST, noayMuBmnx cTanAAPTHYIO ABYX-
KOMIOHEHTHYIO aHTHTPOMOUNTAPHYIO Tepammio W HHy-
30 mupodubana, GoAee HMIKHME IHAYEHMA TPOMOHHMH-
AyuHpoBaHHOR arperaumin Tposmbounros Guam accouuu-
POBaHb C PASBHTHEM HHTPAMYPAABHON MHOKAPAHAABHOM
reMaToMel.
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HHTepECHBIMI RBANIOTCA PEIYABTATH MCCACAOBAHMA
VORA-PRATIC, B kotopom naumesti ¢ OMM (n=130)
ObAM pasaeaessl Ma 3 TPynnsl: MOAYMABIIME CTAHAAPT-
HYI0 ABYXKOMIIOHEHTHYIO aHTHTPOMBOLMTAPHYIO TEPAnnIo
(auernacaanumaosas kucaora - ACK, mukarpeaop/ mpacy-
IPeA), AByXKOMIOHEHTHYIO Tepanmio ¢ sopanakcapos (Ta-
Karpeaop/npacyrpea, sopanakcap 2,5 Mr), a Taxke rpex-
KOMIOHEHTHYK) anTuTpombounTaphyio tepaminwo (ACK,
THKArpeaop /npacyrpea, sopanakcap 2,5 mr). V scex na-
UHEHTOB HCCACAOBAAM ¢yHKImI0 TpombouuTos (onTuve-
CKas arperoMeTpis, poTaumonnas Tpombossacromerpns)
NPH BKAIOMCHHM B HCCAGAORAHME, A Taxwke Ha 7-¢ u 30-¢ cyr-
kM. COrAACHO PEe3yANTATAM MCCACAOBAHHS, BOPAMAKCAP AO-
CTOBEPHO CHIDKAA arperaniio TPOMOOUHTON, HHAYUHPO-
sannyio AAD, koArareHoM # TPOMOMHOM, KAk NPH HAAH-
g, Tak 1 8 orcyrerane ACK [39]. Caeayer ormernrs,
MTO AM3AMH AAHHOTO MCCACAOBAHMA HE MPEATIOAATAA OLCH-
Ky KAMHMMECKMX MCXOAOB; Takum ofpasoM, sddexrus-
HOCTD M Ge30NACHOCTH HCNOABIOBAHMA YKAZAHHBIX KOMOM-
HALMT AHTHTPOMOOTHYECKNX NMpenapaTos TPebyioT AaAb-
Helmero nayveniun. COraacHO pesyAbTaraM, MOAYSEHHBIM
8 Hamedl KanHnke, y naguerron ¢ OMMnST ¢ okkaoauei
HHPAPKT-CBAIAHHON APTEPHH MO CPABHEHHIO C MALHEHTA-
MH CO CMOHTAHHOM penepdyaneil OTMEHAIOTCH AOCTOBEP-
HO GOABIIHE 3HAYEHMS TPOMOHHIHAYUMPOBAHHOR arpera-
i (83,5 [63,0; 103,0] nporus 51,0 [45,0; 61,0] coorner-
crpenno; p=0,04).

Dpazsmenmoe npomposbuna 1+2 (F1+F2)

IporpoMbusnosmit dpparment Fl+2 (FI+F2) ssaser-
€8 MENTHAOM, OOPA3yIOUMMCA B XOAC KOHBEPCIH NPOTPOM-
Gusa » Tpombun. [NMonsmenne coaepkanms F1+F2 6sin0
paHee onmMcaHo y nauuentos co crabuassoit UBC, a rax-
we ¢ OUM [40]. B cyGanaanse necaeaosanns ATOLL npo-
AEMOHCTPHPOBaHA CBA3h MOBMmERHA yposus F1+F2 y ma-
upentos ¢ OMMnST nocae YKB ¢ passuruem CCO [41].
[Tosmmo 3roro, AobasacHue puBapoxcabaHa K ABYXKOMNO-
HEHTHON aHTHTPOMOOUHTAPHON TEPANTHH B HCCACAOBAHMH
ATLAS TIMI 46 Beao x sHaunreasHomy cuivkenino F1+F2
y naunentos ¢ OUMnST, koTopoe coOXpaHsAAOCh B Tevenne
180 Anedt [42].

Kosnaexc mposmGun—-anmumpomGun

Kommaexc tpombun-anrurpombin (TAT) dopmupyer-
CA NPH HeATpaAn3arin TpoMbuna anrutpombuiom 111 8 xo-
A€ KOAryASUHOHHOTO Kackaaa. TTosbinenne KoHeHTpatmit
TAT npu OMM u crabuasnon MBC Guiao npoaemoncrpit-
posano panee 43, 44]. J. Borissoff 1 coanr. [45] onennan
B3aMOCBA3L KonuenTpaunn TAT ¢ mamecTsio arepockae-
POTHYECKOTO NOPAKEHHA KOPOHAPHOTO PYCAd, ONECHEHHO-
TO NPH NOMOIIN KOMILIOTEPHOM TOMOrpadiUeckoit KopoHa-
porpaduu: COrAaCHO AZHHLIM ABTOPOB, KoHUeHTpauns TAT
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CAYJKHT HE3aBUCHMBIM ITPEAUKTOPOM TSKECTH KOPOHAPHOTO
aTepOCKAEpO3a,

IIpuMeuaTeAbHbIMH SABASIOTCS CBEACHMS O B3AUMOCBS-
3M AKTHBHOCTH TPOMOMHA € JKEAYAOUKOBBIMH HAPYIICHHAMM
prrMa. B akcnepuMenTaABHbIX MOACASIX paHee OMHcaHa mpo-
APUTMOTEHHOCTH PelenTopa TPoMOHHA P ero akTHBaLMu
[46]. E. Elmas u coanr. [47] npoaemoncrpuposaan Goaee
suicokoe copepkanne TAT, F1+2 n D-Aumepa y nauuenrosn
¢ OMM, Tevenne KOTOPOro OCAMKHHAOCH PUOPHAASILIMET
KEAYAOUKOR, 110 CPABHEHHMIO C TAKOBBIMH Y NMALMEHTOB C He-
ocaokHeHHbIM Tevennem OMM.

Taxum obpasom, B Aureparype umeercs HOAbIIOE KOAM-
4ECTBO HEOOABUINX MCCACAOBAHMI, MTOCBATICHHBIX HAYHEHHIO
PASAMMHLIX MAPKEPOB OOPA3OBAHKA M AKTHBHOCTH TpombGu-
Ha. HecMoTpst Ha BOIMOXKHOCTD MX MCIIOAB3OBAHNSA AAS CTPA-
THPUKALMH PUCKA Y BOABHBIX ¢ ATEPOCKACPO3OM, AAHHBIC
TECTHI B HACTOSIIEE BPEMSI TPEACTABASIIOT CKOpee HAyMHbi
unrepec. Heobxopmumnr 6oaee KpyrHble HCCAGAOBAHMS B AQH-
HOM 06AQCTH AAS X BHEAPEHUS B KAMHHYECKYIO TPAKTHKY.

CospemenHOE MECTO NpAMBIX HHTHOHTOPOB
Tpombuna u 6Aa0karopon PAR B Aeuennn
CEPAETHO-COCYAMCTDIX 3a60AeBAHMM

B macrosimjee BpeMsi B KAMHHYECKOH MPAKTHKE AOCTYII-
HO HECKOABKO THIOB MPeNaparos, BOACHCTBYIONHX HA OCh
TpoMbuna (1aba.2).

ITpsimbie uuruGuTOPH TPOMOMHA NTOAPA3ACASIOTCS HA O1-
BaAeHTHbIE (CBA3BIBAIOIIMECS KAK C AKTHBHBIM CANTOM, TaK U
¢ aKk30caiiToM-1) u yHnsasenTHbie (CBA3BIBAIOMINECS TOABKO
¢ akTupunM caiirom) [48]. Takoke BoaeAsieTcs rpyma aar0-
CTEPUYECKHX MHIHOMTOPOR TPOMOHHA, KOTOPBIE B AQHHOM
0630pe He paccMaTPHBAIOTCH,

B wmavaae XXI seka Goablume HAACKAB! BOIAALAAHCH
Ha GHBAAMPYAMH, KOTOPBIH GBIA IPEAAOKEH B KAUECTBE AAb-
TEPHATHBEL HEPPAKUHOHHPOBAHHOMY reNapHHy [P NpoBe-
aetnn KB, oanako mera-anaamus 12 uccaeposanuit (BKato-
qapmux B ToM umcae nauuenros ¢ OMMnST) NPOAEMOH-
CTPHPOBAA OTCYTCTBHE CTATHCTHYECKH 3HAYUMOTO BAMSIHMS
HA CMEPTHOCTH NALHEHTOB M OAHOBPEMEHHOE yBeAHueHHe
PHCKA PA3BATHS MOBTOPHBIX HIIEMUYECKUX OCAOKHEHMIT
[49]. CoraacHo pesyanraram MHOTOLEHTPOBOIO PAHAOMH3H-
posannoro nccaeaosanist MATRIX, skatouasmero 7213 na-

Tabanua 2. OCHOBHBIE IPYIILI PENAPATOB,
HHTHOHPYIOUMX OCh TPOMOHHA

» DUBAACHTHEIE

* YHHBAACHTHDIE

"Bmxa'ropbl_lixﬁ
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nrentor ¢ OKC, uenoansosanme Gusaanpyanta se 6uia0 ac-
COLMHPOBAHO CO CHUKEHHEM HACTOTHI HACTYTIAGHMs Mep-
BUYHOM KOHEUHOI TOUKM (CMEPTH OT Beex npuiH, HHPapKT
miokapaa — MM uan ocrpoe Hapymenne Moarosoro ofpa-
wenust -~ OHMK) [50]. Caeayer ormernTs, 410 B AAHHOM
MCCACAOBAHMK B IPYIINE MAMEHTOB, MOAYMABIIMX GuBaAM-
PYAMH, BBISIBACHO MEHbIIEe YHCAO KPOBOTEHYCHHI, A B AAAb-
HEHIeM 3TO HAIAO MOATBEPIKACHHE U B PE3YABTATAX HCCAL-
aosanms ISAR-REACT 3 [S51]. Cospemennvie pexomen-
Aatmi Epponeiickoro ofmecTsa KapAMOAOIOB AOITYCKAIOT
MCIIOAb3OBAHME OGUBAAMPYAHHA 1pH BhinoAHeHHn YKB nauy-
enram ¢ OVMIM w BBICOKMM PHCKOM PasBHUTHS reMopparuve-
CKMX OCAOXKHEHMIT, 4 TAKHKE Y NALMEHTOR C FeNapUHUHAYIH-
posannoit rpombouuronenueit (IMT) [52]. Tlpumenenue
APYTHX GHBAACHTHBIX MHPHONTOPOB TPOMOMHA TAKXKe aKTy-
aApHo npu Buicoknx puckax passurus [MT uan ee naanuny,
B TOM HMCAE NPH ONMPEACACHHBIX HpOLeAypax (akerpakoprio-
paAbHas MEMOPAHHAS OKCHICHALNS, TEPAITHs, 3aMeIaIoNas
PYHKIMIO moveK, MHTepBeHIHonHbe niponeayphr) [53-55 ],

Boabluyio poAb B KAMHHHECKON NPaKTUKE MIPAIOT YHH-
BAACHTHBIC HHTHOMTOPH TPOMOIHA, OCHOBHBIM MPEACTABH-
TEAEM KOTOPBIX CAYXKHT Aaburarpama arexcuaar. Briepsnie
IPPeKTHBHOCTL €ro npUMeHeHHst ObAd NPOAEMOHCTPH-
posana B uccaeaosanun RE-LY, B xoropom ero npumesie-
Hue B A03uponke B 150 Mr 6HIA0 ACCONMMPOBAHO ¢ MEHb-
el HacTOTOM HACTYNACHHA NEPBHYHON KOHEUHOM TOUKH
(OHMK, cncremnas amM60Aus) o cpasrennio ¢ papdapu-
HoM. AAst npumenenns Aaburarpana s Aoauposke 110 mr
GBIAQ MPOAEMOHCTPUPOBAHA APPEKTUBHOCTL, COMOCTABM-
Mas ¢ dGPeKTHBHOCTLIO BapdapuHa, B OTHOWEHHH MPO-
PuaakTukH  TPOMOOIMOOAMMECKMX OCAOKHEHMHA, a Tak-
ke Goaee HM3KASL MACTOTA PAIBMTHA FEMOPPArHICCKHX OC-
Aoxkuennit [S6]. B nacrosimee npemst Aaburatpan mmpoxo
HCTIOAB3YETCH AASL TTPOGHAAKTHKH TPOMOOaMBoAMUeCKix
OCAOKHEHMIT NPH PUOPHAAALMH TIPEACEPAHIT, TPOMOO3axX
PA3AMYHOM AOKAAM3ANMH, AedeHHH TPoMOoaMOOANH Aerou-
Hoit aprepun [57, 58].

CpeAr NpeACTaBUTEACH NpenaparTos AAHHONO KAacca
MHOIOOOEAIOMMM NPENapaToM Ka3aAcs KCHMeAararpas,
KOTOPBIft  AEMOHCTPHPOBAA MOAOKHTCABHbIE PEIYARTATHI
B OTHOIIEHHH IIPOPHUAAKTHKH TPOMOOIMOOAHICCKIX OCAOK-
nenmit B nccaeposannn SPORTIE 111 [59], oanaxo s aaan-
HeitmeM GBIAO HAKOMACHO BOABIIOE KOAMMECTRO CREACHMH
0 €ro renaToTOKCHYHOCTH, B CBA3N € YEM Npenapar Onia cHaT
¢ npoussoactsa [60], Eme oann npeacrasureas AaHOro
KAacca — aprarpofat, 06AACTh HPHMEHEHHS KOTOPOro B Ha-
crosimee BpeMs CXOXKa ¢ 06AACTBIO MPUMEHEHNS PEACTABH-
TeAeHt Tpynmb GMBAAEHTHBIX MHTMOHTOpPOB TpoMOuHa, ak-
THBHO MCIIOAB3YETCS B KAMHUYECKO npakrike (61,62 ).

Takke 3HAYMMBIM KAQCCOM TPENApaToB AAHHOM rpyn-
nei sisasiores npsmbie 6aokaropst PAR, Tlepsriit npena-
pat AauHO#t rpyrnst, Bopanakcap (ceaexrubii 6A0KaTOp
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PAR-1) M3yMaAcs B HECKOABKMX MPEABAPHTEALHBIX HCCAE-
AOBAHHAX, NPOACMOHCTPHPOBABIIHX €ro 3GPeKTHBHOCTL
1 6e30nacHOCTh B COMETAHHH CO CTAMAAPTHON aHTHAarpe-
rAHTHOM Tepanuei npy nAaHoBsx ¥ axcrpenubix YKB [63,
64]. Hecmorpsi Ha 370, B ABORHOM CACNOM PAHAOMMIM-
poBanHOM KAuHuyeckom Hecaesosanmt TRACER, skao-
qasmem 12944 naumenros ¢ OKC 6e3 moavema cermen-
ta ST (OKC6nST), aobasaenne Bopanakcapa K CraHAapT-
HOM ABYXKOMIOHEHTHON AHTHTPOMOOUHTAPHOM Tepamiy
He OBIAO ACCOUMMUPOBAHO CO CTATHCTHYECKH SHAYHMBIM CHH-
KEHHEM YACTOTH HACTYNACHHS NEPBHYHOR KOHCUHOA TOY-
ki (cseprs or CC3, UM, OHMK, nosropumit 3miaoa
HIIeMEH, NOTPeDOBABIIMA TOCHMTAANZALMH, HAN HeoOXo-
AHMOCTH B IOBTOPHOM IKCTPEHHOM PEBACKYASPHIALIH), OA-
HAKO OTMEYAACH TPEHA B CTOPOHY NPEHMYIECTBA BOPANak-
capa (18,5% vacToThl HACTYTACHNS NEPBHYHOI KOHEYHOM
TOYKM B rpynne sopanakcapa nporus 19,9% s cranpapruoi
rpynne, ornomenue mancos (OLI) 0,92, 95% soseprrean-
it warepsaa (AM) 0,85-1,01 (p=0,07). B 10 xe ppems
B IPYIIE BOPANAKCAPA OTMEYAAOCH CTATHCTHYECKH SHAMHMMO
Goabliee YHCAO KPYNHBIX rEMOPPArHYECKHX OCAOKHEHMHA
[65]. Bee nepeuncaentioe nocayxua0 MOBOAOM K AOCPON-
HOMY NPEKPAMIEHHIO HCCACAOBAHMA.

B nccaeposannn TRA-2P-TIMI 50 usysasacs Bo3mox-
HOCTb MPHMEHEHHS BOPANAKCAPA AAS BTOPHYHO NPOdHAAK-
ik CCO y nampentos, uMesomux 8 anamuese MM, nme-
MHMECKHIA HHCYABT MAH KAMHHYECKH IHIYHMBIA nepudepu-
Yeckumit arepockaepod. B revienne ccaeAOBaHMA M3 aHAANIA
Guian nexarouesst naguentst ¢ OHMK » anamuese 8 cansu
€ NMOBLIUCHHKM PHCKOM PA3BHTHS FEMOPPArHYECcKOro M-
cyasra. Coraacmo pesyasratam, aofasaenne Bopanaxcapa
K CTAHAAPTHOA AHTHTPOMOOUHTAPHOM TEPANMK AOCTOBEp-
HO CHIOKAAO 3-aeTHuil puck cvepri or CC3 n puck passu-
THA NOBTOPHBLIX MIIEMHMECKHX OCAMKHEHHH Y NayHeHTOR
¢ MM B anamHese HAK C KAMHHMECKH 3HAYMMBIM neprdepu-
YeckHM arepockaeposom. B To xe spess npumencHme Bopa-
NAKCAPA B ITOM HCCACAOBAHMH TAKKE CYUIECTBEHHO MOBKIIA-
AO PHCK Pa3BHTHS [eMOPParnyeckux ocaoksenuit [66]. Co-
FAACHO PESYABTATAM AHAAN3IA B TIOATPYTIIAX MCCACAOBAHMS,
HAHBOABIIYIO NOABIY OT AOGABACHNA BOPANAKCAPA K CTaH-
AAPTHOM AHTHTPOMOOLMTAPHON TEPANMM MOAYHHAN NALNEH-
T ¢ MM 5 anamuese, y KOTOPHIX YACTOT HACTYTIACHHA Nep-
BHYHOM KOHEUHOM TOMKH Oniaa Ha 20% mewbine, B TO BpeMs
KaK PUCK GaTaabHbIX KPOBOTEYCHMIL GHIA COMOCTABHM € TAKO-
BbIM B rpyTine naanebo [67].

,Kaxue soamoskmbie npHuMHBI MOTYT AeXaTh B OCHO-
BE TIPOTHBOPEUMBAIX PEIYALTATOB AAHHLIX MCCACAOBAHMI?
B nepsyio ouepeab, AAHHBIE HOCACAOBAHHS BKAKYAAM Pas-
HbIE NONYASIMH NALMEHTOB: B TO BPEMA KaK B HCCACAOBA-
e TRACER 6man pxaovenn nmaumentst ¢ OKC6nST,
uccaeposarean 8 TRA-2P-TIMI 50 koruenTpHposasucs
HA H3YMEHHH POAH BOPANAKCAPA BO BTOPHYHON MPOdiAak-
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Tuke B foace reteporennon rpynne nauuentos. Ilporokoa
nccacaonanms TRA-2P-TIMI S0 6maA ckoppexrnposas no-
CA® TIOAYMEHMS MPEABAPHTEABHBIX PEIYABTATOR HCCACAOBA-
uust TRACER, uro takke 0KasaAo MOIMTHBHOE BAMSHNE
B BHAC YMEHBIICHHSA YHCAL FeMOPPArHIECKHX OCAOKHEHMI
B 3ToM Mccaeaosannn [68]. Kpome toro, nauuentst u uc-
caeposarnn TRACER noayuaau marpysounyio A03MpoB-
Ky BOPANAKCAPa B AONOAHCHUC K CTAHAAPTHOMR ABYXKOMIIO-
HEHTHOR anTHTpoMGOuMTApHON Tepanuy Bo Bpems KB,
4TO TAKKE MOKET YBEAHYHBATH PHCK PAIBHTHA reMOppar-
H9eCKHX OCAOKHEHMI,

Taxim obpasoM, B HACTOAIEE BPEMA BOIPOC O MECTE BO-
PANAKCapa B KAMHHUMECKON MPAKTHKE OCTAETCH OTKPHITHIM,
Hecmorps na Muorouscachumie Acbars;, npumesesne Bo-
panaxcapa 6s1a0 oaobpeno 8 CILIA aas sropiunoit npodu-
aaktirn y napentos ¢ MM wan nepndepnyeckum arepo-
cxaepozoM 8 asamuese. B Esponefickom colode sopanakcap
Gb1a TaKoKe 0AOGPEH AAR HCTIOABIOBAHMA y NaumenTos ¢ UM
B aHaMHe3e,

Apyrum npeacrasureaem Gaokaropos PAR-1 penen-
TOpOB sBARETCR aromakcap. Ilpumenenne aroro npenapa-
Ta TAKCKE H3YMAAOCH B HECKOABKHX nccaeaosannax 11 gasm
(LANCELOT CAD, LANCELOT ACS, J-LANCELOT).
HecMmoTps Ha HEKOTOPOE CHIDKCHHE PHCKA PasBHTHA Hile-
MHYECKHX OCAOXKHEHHI, B XOA€ MCCACAOBaHM ObiAN OTMe-
YeHB JHAUNTeAbHEIC noGounbie dgPeKTs Npenapara, TakHe
KaK MOBBIICHHE AKTHEHOCTH NEYCHOUHBX GEPMEHTOB, YAAH-
nenne uureprasa QTc [69]. C yuerom aroro 5 2012r. aro-
NAKCap GBIA CHAT C NPONIBOACTEA.

COrAacHo pesyabTaraMm MMEeKUIMXCH KAMHHMECKMX MCCAe-
AOBAHIH, 3 TAKKE BEHAY BHICOKOTO PHCKA PA3BHTHA reMOppa-
FHYECKHX OCAOKHEHHH, B HACTOSIIEE BPEMA HMESTCH MaAan
HHIIA AAS TIPHMEHEHHA BOPANAKCAPA AAS BTOPHYHON mpod-
aaxrukn CCO. B 10 e BpeMs OTCYTCTBYKOT AQHHBE O BO3-
MOKHOCTH npuMesenus Gaokatopos PAR-1 y nanmenros
¢ OKC ¢ noavemom cermenira ST (OKCnST), y xoropix uu-
TencudHKALH  AHTHTPOMOOTHHECKOM TePArii  BHITASANT
Hanboace onpasaansoir. [ToMumo aroro, HescHsiM ocTaeTca
BOMPOC, OOYCAOBACHO Al TOBMIICHHE HHCAA BHYTpHuepen-
HBIX KPOBOMIANAHHIT PN IMPHMEHEHHH BOPANAKCAPA B HCCAL-
aosanun TRACER cobersensio Gosee MHTEHCHBHON aHTH-
TPOMGOIMTAPHON TEPANMEH HAM HAAHHHEM CreunpHIeckod
s3amocassn MexAy PAR u BHyTpHYepenHsM KpOBOTOKOM
[65]. Mitrepectnim NpeACTABARCTCH TAKKE NPAMOE CPaBHe-
Hie 110 3QPEKTHBHOCTH BOpanakcapa ¢ GaokaTopaMi petien-
Topon TpombormTos P2Y 12,

3akawouenne

ToMHMO peaAM3anM CBOMX KAACCHYECKHX (PYHKIHIT,
TPOMOHH NPHHAMAET AKTHBHOE YHACTHE B POPMUPOBAHHM
CHCTEMHOTO BOCTIAAHTEABHOIO OTRETA H MPOrPECCHPOBAHMI
arepockaeposa. Breapesie B KAMHHYECKY10 NPAKTHKY YHH-
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BEPCAABHOrO GHOMApPKEpa reHepaliy  aKTHBHOCTH TPOM-
OHHE MOKET MOIBOANTH MPOBOAMTH CTPATHHHKILMIO PHCKA
CEPACHHO-COCYAHCTHIX OCAOKHEHHA Y MAIHEHTOB PasAHY-
HbIX rpynm. Baiay npoTHBOPeHBLIX PESYABTATOR HMEIOMX-
CH KAMHMYECKHX MCCACAOBAHHA, BONPOC O poAlt Broxaaw
TpOMBOIMTAPHEIX PeuenTOpPos 1-r0 THNA, AKTHBHPYEMAIX

NPOTEAIAMH, B ACUEHHM CEPACHHO-COCYAHCTRHIX 3aboaesanmit
B HACTONICE BpeMs TPefyeT AAALHeITero HayveHHs.

Cmamuvs nodzomosaena npu noddepxcxe xomnanuu Cepave.

Crarss nocrynsaa 15,12.2021
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Cepexnna EK., Obpesan AL
000 «Mexaynapoausiit sieantpnckid uentp « COIA3», Canxr-Tlerepbypr, Pocous

ITATO®U3UMOAOTHYECKHUE OCHOBBI U AMATHOCTHUKA
TTOPAXKEHHM CEPAEYHO-COCYAHUCTOM CUCTEMBI
ITPU KOPOHABHUPYCHOH UHOEKIIUH

Aaunpiit 0630p ocBemaeT NATOreHe, HAMGOACE HACTO BOHMKAOUIHE KAHHHYECKHE NPOABACHHS M MCTOAN AHATHOCTHKH TIOPa-
KEHIHA CEPACYHO-COCYAHCTON CHCTEMSE! IIPH KOPOHARKpYCHOt nuderinr. Buia nposesen noRek i anaans pabor, nocusutes-
HEIX Teme 0630pa, onybankosanmkx Ha pecypeax Elsevier, Pubmed, Web of Science no xasouessim caosay «COVID-19»,
«myocarditis», «coronavirus», «myocardial injury». Kanniuecxas kapTHHa KOPOHABMPYCHOM HHPEKIHMH MOXKeT Gurd
npeacrasaera ocTpoit CH, MHOKIPAMAABHEIM MOBPEKACHHEM, HAPYIIEHIEM CEPAEIHOrO PHTMA, MEPHKAPAHTOM, BEHOIHBIMH
TPoMGOIMOOARSMI I MEKPOUHPKYARTOPHO# AucyHxumed. [TOCKOABKY CHMITOME IPH AIHHON NATOAOTHH HeCTeLHHIMHLY,
HEOBXOAIMO YACANTH BHMMANHE MORHTOPHHTY KAMHHKO-ARGOPATOPHAIX I HHCTPYMEHTAALMMX IOKA3ATEACH AAR PRHHEN Aud-
‘epeHIMAABHON AHATHOCTHKH MIATOAOTHH CEPACHHO-COCYAHCTOR CHCTEMBL BO BCeX CAYMasX OTKAOHEHHH NAPAMETPOB By Ka-
JAHHBIX TPOPHALIT OT HOPMBI HYXHO OAOSPEBATH PASRHTHE CEPALTHO-COCYARCTHIX Ocamkiennit COVID-19 u npeanpusiyars
MEPBI AAS YTOUHEHIA PAKTA I THKECTH MOPUKEHHA CEPAIIA M/ HAK COCYAOB, Pa3pabaThiBaTh MOAXOAK! KOMIIACKCHOTO ACSEHHA

HAK NTPOPHAAKTHKH YKAZAHHEIX COCTORHHI.
Kawowestie caooa

AAS yumuposanus

COVID-19; xoponasupyc; SARS; MHOKAPANT; APITMIS; CEPACINAA HEAOCTATONHOCTY; TpOMBOIMBOANS
Serezhina E.K., Obrezan A.G. Pathophysiological basis and diagnosis of the cardiovascular system

damage caused by coronavirus infection. Kardiologiia. 2022;62(3):82-88. [Russian: Cepexuua EK.,

Obpezan AIL TlarodH3noAOrMNEcKie OCHOBM M AMAIHOCTHKA NOPLKEHMA CEPACYHO-COCYAHCTORN
CHCTeMBI NP KopoRasHpycHoit mtdexiumt. Kapanoaorss. 2022;62(3):82-88]

Asmop dast nepenucku

Breaenne

Koponasupycras undexius COVID-19 - gamnmye-
CKHIT CHHAPOM, Bhi3biBaembiit oaHonenodeunsiM PHK-
supycom SARS-CoV; B macrosuee spemst npuasana Bee-
muproit  OpranmsaumeRt  3ApaBoOXpaHeHUs NaHAeMued
[1]. Xapaxreprbiv oA AQHHON HHPEKIHK SBASETCA MOpa-
MCHHE ABXATCABHOM CHCTEMbI, OAHAKO HECMOTPR Ha rpe-
obAapanme B KAMHHYECKON KAPTHHE ACTOMHBIX CHMITTOMOB
SARS-CoV okashiBaeT HEraTHBHOE BO3AEHCTBHE, B TOM HHC-
A€ M HA CePACUHO-COCYAHCTYIO cHcTemy. B Aannof curyatn
COVID-19 smoxer saundecruposars OCTpbiM KOpPOHap-
HBIM CHHAPOMOM, MHOKAPAHTOM, CEPAECHHON HEAOCTATOM-
HOCTBIO, HAPYIIEHHAMM CEPAEUHOTO PUTMA, HEPHKAPAMTOM,
TPOMBOIMOBOANMECKHMH OCAOKHCHHAMM M MHKPOLMPKY-
aspHoit anchyuxumen [2]. Boaee Toro, ocrpsie pecrmpa-
TOpHbIe HHPEKIMH SBARIOTCH TPHITEPAME CEPAEHHO-CO-
cyaucrsix saboaesanuit (CC3), kotopsie, B CBOIO 04epeAb,
MOTYT YCYTYOAATD THKECTh TeHeHIs HHPEKIHOHHOIO npo-
1ecca 1 BAMSTH Ha Mporios naymesra [ 3],

B yCAOBHAX MAHACMHH MEAMIHHCKOE COOBIMIECTRO CTOA-
KHYAOCh € HOBOM MpOGAEMOit — 3TO CBOEBpeMeHHas no-
CTAHOBKA AMATHO3Z M ACYCHHE MMOPANKEHMA CEPACHMHO-CO-
CYAMCTOR cHCTeMBl ¥ GOABHBIX KOPOHABHPYCHOMH MHpeK-
utedt. CAeAyeT OTMETHTH CAOKHOCTH AlddeperiHasbHON
AMArHOCTHKH AQHHON NMATOAOrMH, OCOOEHHO Yy MALHEHTOB
€ MHOMKECTBEHHBIMH KOMOPOMAHBIME COCTORHHAMM, B YCAO-
JBHAX TMOBBIIIEHHON HATPY3KH HA CHCTEMY OKA3AHME MEAH-
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Lleas

O630p ocseniaeT narorexes, HaNbOAEE YACTO BOIHHKAIO-
1{HEe KAHHHMECKHE POSBACHHSA M METOAD AMATHOCTHKH 110-
paxerus cepaeuno-cocyancroit cucremm (CCC) npn xopo-
HABHPYCHOR MHEKIMN,

MarepuaA u METOABI

B ocHose 0630pa AeKaT 9 AOKAIAOB O KAMHHYECKHX CAY-
qafx H 8 HCCACAOBAHM, NOAPOGHO OMHCHIBAIOMIMX BOIMOK-
Hble KAMHHYCCKHME [MPOABACHMS, 4 TAKKE METOABl AMATHO-
crikn nopaxennin CCC npn COVID-19. Buia nposeaen
NOMCK M aHaAn3 pabor, nochsmennsix Teme 063opa 1 ony-
GankosanHbix Ha pecypcax Elsevier, Pubmed, Web of Science
no xawouestim caosam  «COVID-19%, «myocarditis»,
«coronavirus», «myocardial injurys.,

Pesyabrarsl

ITo pannbIM 8 HCCASAOBAHMI # 9 AOKAAAOB O KAMHHHECKHX
cayuasx, skarouaiomum B cebs 3 710 nmaunenta ¢ COVID-19,
HAHBOAEE HACTO BCTPEHAIOTCH CACAYIOUIHE BHABL TATOAOIMH
CCC: ocrpoe MuokapaHabtoe nospexaense (8,0-19,7%)
[4, 5], cepaeunan neaocrarounocrs (23-49%) [6, 7], apur-
sun (16,7%) [8], senosumit rpomGoamboanam (31-40%)
[5, 9]. Moapobuntit xapaxrep saustsaexnof naroaorun CCC
y nauuenTon ¢ COVID-19 npeacranacn B 8 aHaAHSHpyeMbIx
nccaeaosannsx (raba. 1).

OcHoBmBaRCH Ha AaHHBIX Hecaeaosannit 3710 naumen-
108, B KAHHIrteckoit kaprine COVID-19 npeobaasaior cae-

ISSN 0022-9040. Kapanoaorim. 2022;62(3). DOL 1018087/ cardio 2022.3.n 1468
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Tabanua 1. [TaTosorui cepAeIHO-COCYARCTON CHCTeMBl y nauuenTos ¢ COVID-19

HccaepoBanne

Huang etal [10]
Lieetal [4]
Zhouetal [6]
Guoetal [11]
Shietal [5]
Wangetal [8]
Wangetal(2) [9]
Klok [12]

«-» — HeT AAHHbBIX.

HOCTH, %

63,6
59,6
51,2

Tabanmna 2. Kannmueckas KapTHHA H AAHHBIE KAHHHKO-A260PaTOPHBIX HCCAGAOBaHMI

Moxk-

o\ pora,
© n(N%)

(334)

CPB - C-peaktusasii 6eaok, AAT — aranunavunorpancepasa, ACT - acnapTaraMuHOTPaHCpepasa; «-» — HET AQHHBIX.

AYIOIIHE CHMITTOMBI: mdpam —71,89%, xameas — 56,44 %,
60Ab B rpysHO# KaeTKe M Muaarus — 28,27%, pexe HabAlo-
AQIOTCA TIPOAYKTHBHBIN KallleAb C OTXOKACHHEM MOKPOTHI —
22,1%, napymenus Asixanus — 17,48%, cyxocts B ropae —
9,3% cayuaes.

Pe3syAbTaTsl AMArHOCTHYECKHMX M KAMHMKO-Aabopatop-
HBIX MCCACAOBAHHI H MHCTPYMEHTAABHBIX, NPOBEACHHBIX
B OCBel[aeMBIX HAMH HCCACAOBAHHSX, TIOAHOCTBIO NIPEACTaB-
Aenbl B Tabannax 2, 3 n 4. CaeayeT OTMETHTD, ¥TO 1O KAMHH-
K0-Aa6OpaTOPHBIM AQHHBIM, Yy MALHMEHTOB 4ame HabAroAa-
Anch: anMdonnTos — 45,65%, nossimenne CPB - 31,37%,
‘aeiikonenns — 20,08%, noBsimeHHe AaKTaT-AErHAPOreHa-
apt (AAT) — 20%, Tpombounronesns — 16,68%, 8 To spe-
MS KaK IMOBbillleHHe aAanuHamuHoTpancepasst (AAT)
(9,54%), BhicoxouyscTeuTeAbHBIX TpOnOHKHOB I 1 T (7,2%),
acnapraramunorpancepasst (ACT) (4,75%) u aefixouuros
(6,54%) orMedens! sHauHTEABHO peKe.

AHaAM3HDPYS MHCTPYMEHTAABHbIE AQHHBIE KAHHUYECKHX
CAY42€B, Y NaLHEHTOB C KOPOHABHPYCHOH HHpEKIHeN u 1o-
PYKEHHEM CePAeYHO-COCYAMCTON CHCTembl dame Habalo-
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AQIOTCH CHIDKeHHe (pakiu BHOPOCA AEBOrO XEeAyAOuKa
(®Bax) n 6uaarepassas unHGUABTpalHS Aerkux — 66,67%,
anesaumus cermenta ST na KT - 55,56%, nepuxapanabHsii
BBINOT 10 AaHHBIM 3xokapanorpaguu (OxoKT') — 44,44%,
MOBBIIEHHbIA 3aXBaT raAOAMHHA — 44,44%, B TO BpeMs Kax
KaK HapyHIEHHE CHCTOAMYECKOM HAM AHACTOAHYECKOH QyHK-
uun no AanHpM IXoKT 1 uaBepcns 3ybua T #a KT orme-
waaucs pexe (y 33,33% naumentos).

Caeayer obparuts ocoboe BHMMaHHe Ha HEOOXOAH-
MOCTb NMpOBeA€HHS TpaHCcTopaxasHoi IJx0KI, kotopas
He BKAIOUEHA B MepeyeHb 0BA3aTeABHBIX HCCACAOBAHMIL Ae-
BATOH BepcHed KAMHHYECKHX pexoMeHAanui Munucrep-
cTBa 3apasooxpanenns PO [27]. Oanaxo, no AaHHbIM Myas-
THUEHTPOBOIO HCCACAOBAHMA, TPOBEACHHOTO B 69 cTpaHax,
cpean nanuentos ¢ COVID-19, npomeamux Tparcropa-
xaapHoe Ix0KI, nour y mosoBuHBI ObiAn OGHapyKeHH!
3XOKapAHOTpadHyecKHe OTKAOHEHHMs MOKasaTeaell H MO-
BpexxaenHe Muokapaa. Ilpu aTom Hanboaee gacro Habato-
AAMCH CHCTOAMYeCKas AucdyHxumus sesoro (32%) u npa-
Boro xeayaouxos (24%) (AK u IDK coorsercrsenso),
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Tabanma 3. Kanunko-aabopaTopHbie AGHHbIE AOKAAAOB O KAMHHYECKHX CAYYasiX

Hccae-
AOBaHHE

Doyen D
etal,
2020 [18]

HuH etal.,
2020 [19]

Incardi
RMetal,
2020 [20]

Irabien-
Ortizetal.,
2020 [21]

KimIetal.,
2020(22]

Tavazzi G
etal,, 2020
[25]

CPB - C-peaxrususiit 6eaox, AAT — asaunnamunorpancepasa, ACT - acnapraraMuHoTpancdepasa;
«+» HAAMYHE IPOBEACHHOI'0 HCCACAOBAHHE M TTOAYUEHHBIN PE3YABTAT, «-> — HET AAHHBIX.

Tabanma 4. IHCTpyMeHTaAbHBIE AQHHBIE NALHEHTOB C KOPOHABUPYCHOM HHPEKIME 1 MOPaKEHUEM CEPACIHO-COCYAMCTON CHCTEMBI

Aaunpie KT/MPT Aannsre IxoKTI' Aannsie KT
HccaepoBanue 1) Tlepn- Tospime-

Doyen D et al., 2020 [18] = + =

Hu H etal., 2020 [19] o o iyl
Incardi RM etal,, 2020 [20] + # o+
Irabien-Ortiz et al.,, 2020 [21] - + +

Kim I etal., 2020 [22] + - %

Paul ] et al,, 2020 [23] = o

Sala S etal,, 2020 [24] - + N e -
Tavazzi G et al., 2020 [25] ok - -
Zenget al., 2020 [26] BT Y + - -

v ; |

MPT - marauTHO-pe3onancHas romorpadus, KT-komnbiotepHas ToMorpadus,
OKC - ocrprit koponapHsiit cunapos, @B AXK - ppaxius sribpoca AeBoro sxeayaouka, IxoKI - axokapanorpadus;
<«+>» HAAMYHE IPOBEACHHOTI'0 HCCACAOBAHHE H ITOAYICHHRIN PE3YABTAT, «->» — HET AQHHBIX.
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Tabamua §. Iaroaornyeckite H3MeHeHII MHOKAPAA

10 AAHHBIM TPAHCTOPAKAALHON IXOKAPAHOrPAdHH Y GOALHBIX KOPOHABUPYCHON HHPpeKLned

IlanuenTn
IMapamerp ¢ MK CH,
n=491
Hopmaasnas dxoKI' _1'9"7"(”[07;2)_

Orgaonenns IxoKI'

Bupaxentine HOBPESKACHUA
MHOKApAA

Havaabmsie nposnAeHis cHETo-

Anteckon ancdynxm AXK

YMeperuie npossAeHus cHc-

ToAndeckolt Ancdynkimmn AJK 81 (16%)
Bmpamemme [TPOABACHHS CHE-

TOARHECKOR Ancyrrimm AXK o (‘}3%)
Amaarari AXK 40 (8%)

[puanaku ocrporo
MHOKapAHTA

YMepeHHbie MposBACHI AHA-
croansieckoit ancdynrumn AXK

Bripaskeninie nposnAcHms Ana-
croARveckoi Ancynkimn AJK

Amnuun 1K

21 (49%)

100 (20%)

56 (11%)

DxoKI - axoxapanorpadus, AXK - Aenbm mAon-lex, TDK ~ npawniit a«u\quex. l'lpounenmu CHCTOAMYECKOT AHC(])}'HKL‘KW OLEHHBAANCH

Iopbimenne
Maprepon IMovsunenne
MOBPEKACHHA BNP,
MHOKAPAR, n=129
n=314

 98(31%)
216 (69%)
62 (20%)

32(25%)
97(75%)
33 (26%)

74 (28%) 32 (25%)

50 (16%) 25 (19%)

45 (14%)

26 (20%)
19(15%)
13 (1096)

79 (25%)

9 (7%)
21 (16%)

110 PPAKIIHK BHIGPOCA ACBOTO KEAYAOUK, & AHACTOAHMECKOR AHCYHKLIMM 110 GAAALHBIM HIKAAAM B COOTBETCTBHN € TEKYIIHMH PEKOMENAAITMAMH
Enponefickoro coofmecTna KapAHOAOIOn # AMEPHKANCKOTO COOBIIECTNA 9X0KapAHOrpadHH.

B TO BpeMsi KaK AMAQTALIHA AAHHBIX KAMEP 3HAYHTEABHO pe-
Ke 5 u 15% coorsercraenno. Hanboaee wacro serpevaio-
HHECs KapAMAABHbIE MATOAOIMH, BbisiBasiemble rpu IxoKI
y GOABHBIX KOPOHABHPYCHON MHQEKIMEN, COTAACHO AQH-
HBIM AHAAMSHPYeMbIX B Hacrosmem obaope pabor, mpea-
crapAeHbl B Tabauue S. MHTEpeCHO, 4TO HA OCHOBAHHM 10~
Ayuenbix peayabraron IxoKI'y rpern naumenros 6uiaa 13-
MeHeHa TaKTHKa Beaenms [ 28],

Kpome T0ro, 1no AQHHLIM APYroro MeXAYHapOAHO-
rO MyABTHUIEHTPOBOTO HMCCACAOBAHMA, CPEAH NalHEHTOR
¢ COVID-19, npomeamux Tpancropakasssoe IxoKI, noy-
TH y ABYX Tpereii U3 HUX G 06HAPYHKEHDB! IXOKAPAHOTpa-
¢uueckne OTKAOHEHHA NMOKA3areAell M TOBPEKACHHE MHO-
Kapaa. ‘aute Bcero MCCAGAOBATEAM OTMEYAAM TAOGAABHYIO
M AOKAABHYIO CHCTOAMYECKYIO, @ TAKKE AMACTOAMYECKYIO
Ancoynkumio AJK, nepuKapAHaAbHBIA BHINOT M HApylIeHHe
$ynxumn IDK, 410 6BIAO CBAIAHO C yBEAHUYEHHEM PHCKA OC-
AOKHEHHIT M TOCTIHTAABHOM cMepTHOCTH [29].

Aannbie HABAIOAEHHST TOAMEPKHBAIOT CBA3D MEKAY NMOKa-
BATEASAMU MHCTPYMEHTAABHBIX M KAMHHKO-AQBOPaTOPHBIX HC-
CACAOBAHMI 1 HEOBGXOAUMOCTD NPOBEACHHS TPAHCTOPAKAAL-
Hoit DxoKI' AAs OnpeAeAeHms TAKTHKM BEACHHS M OLICHKH
MPOrHO3A MALMEHTOB C KOPOHABUPYCHOM MHpEKLHeit.

Obcyxpenne
B HACTOALEE BpeMs ONHCAHLL CACAYIOIINE MEXaHHAMbI

nopaxenust CCC npu COVID-19:

86

1. Ilpamoe nopaskenue MMOKapAa KOPOHaBMpPYcoM, HAaroaa-
ps BoaMoxkHOCTH ero s3aumoaericTamns ¢ ACE2 penenro-
POM Ha oBepxHOCTH KapanomuonuTos [ 30].

2. Tokcuyeckoe M MMMYHOOMOCPEAOBAHHHOE MOPAKEHHE
MHOKAPAA B YCAOBHAX I'€HEPAAMIOBAHHOIO BOCHAAEHHMS,
OTAHYMTEABHOM HEPTOH KOTOPOTO SBASETCH HEKOHTPO-
AMPYEMBIH PHIIEPIPIUMECKMI MMMYHHDII OTBET, BKAIOYA-
JOMI B cebs KAK MPOAYKIMIO U NPOAHPEPALMIO HMMY-
HOKOMITETEHTHBIX KACTOK, TaK M MOBPEKACHNE U aronTos
Kapauomuouuros [31].

3. MeraBoAnseckmit M 9AKTPOANTHBI AMCOAAAHC KAPAHOMIO-
LMTOB, BOIHHKAIOMMI BCACACTBHE IeHEPAAH3OBAHHOTO BOC-
NAACHHS M THITOOKCHI@HALMH, MPOBOLMPYIONIHI MeXaHHve-
CKYIO M JACKTPHUECKYI0 HecTabHABHOCTh MHOKapAa [6].

4. Srporenusie nospexaenns CCC npenaparamu, Hanpas-
ACHHBIMM Ha AeueHHe KOpoHasupycHON undexnmn. Tax,
HANPUMEP, XAOPOXHH, I'MAPOKCHXAOPOXHH, PHUTOHABHP,
AOTIMHABHP MOIYT HAPYWIATh MPOBOAAILYIO GyHKIMIO Kap-
AHOMHOLIMTOB M, KAK CAGACTBHE, CTATh TPUITEPOM APUT-
M, A TOBOHBIM 2PPEKTOM KOPTHKOCTEPOHAOB SABASIOT-
Csl ApTEPHAABHAS TMMCPTEH3INS M IACKTPOAUTHBIC Hapy-
menus [32], rake KoMnpoMeTHpyIOmHE MHOKAPA.

IMpu nopaxennn CCC SARS-CoV wame nabaiopaiorcs
CACAYIONIHE BAPHAHTDI IATOAOIHH B TIOPAAKE HACTOTHI BCTPe-
HAEMOCTH:

1. Cepaeunasn HeaocTaTouHOCTh ~ 0T 23 A0 49%. MHTepecio,
4TO 1PH OCTPOft KopoHasupycHon uudexunn S. Li et al,
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BBISIBUAM 0OPaTHMYIO CyOKAMHHYECKYIO AHACTOAMYECKYIO
anchyHkumio AeBoro xeayaouka (AJXK), kotopyio nccae-
AOBATEAM CBSI3AAM C «IJHTOKHHOBBIM IITOpMOM>. Kpome
TOrO, HCCAEAOBATeAN AOKA3aAH, YTO BIIEPBbIe BbIIBACHHAS!
cucroanyeckas auchynxuus AXK ssasercs Hebaaronpu-
STHBIM MPEAMKTOPOM KAHHIYECKOTO MporHosa [4].

2. Benosusiit Tpomboamboansm (31-79%). Hauboaee
yacto HabAoAalOTC TpomOO3bl TAyOOKMX BeH HMXK-
HHX KOHEYHOCTeH H TPOoMOIMOOAMM AerO¥HBIX COCY-
AoB. Heo6x0AMMO 3aMeTHTB, YTO MaTOPUIHOAOTHYECKOH
OCHOBOJI IMIEPKOAryAsSIIMH Y TMALJHEHTOB C KOPOHABUPYC-
HON MHQEKITHEN SBASITCS! LeAbIIt KOMIIAEKC PpaKTOpOB:
9HAOBACKYASIDHOE TIOBPEXKACHHE, IMOBbIIEHHE YPOBHA
TpoMbuHa, ubpHHA, MPOBOCTIAAMTEABHBIX HHTEPASHKHU-
HOB, TKaHeBbIX pakTopos u A-aumepa [33]. Kpome Toro,
HeCMOTPSl Ha MPOBOAMMYIO MPOPHAAKTHKY TPoMboambo-
Anit, y 31% AaHHBIX 6OABHBIX Pa3BHAKCH TPOMOOaIMEBOAH-
yeckue ocAoxkHeHus [ 12].

3. Ocrpoe muokapamnasbtoe nospeskaenue (8-19,7%). Cae-
AyeT OTMETHTb, 4TO B OCHOBE MHOKAPAHAABHOTO TOBPEX-
AGHMSI MOTYT AEXaTh CACAYIOIIHE ITATOAOTHYECKHE Mpo-
1I€CChI: HEMTOCPEACTBEHHOE MOPAXKEHHE TKAHN CEPACTHOM
MBILIIIbI BHPYCOM M MMMYHHBIMH KOMIIAEKCAMH, MHKpPO-
BAaCKYASIDHBIA TPOMOO3 B YCAOBHMSX TMIIEPKOAryASIIHH
¥ MOBPEXACHHS IHAOTEAUS] KOPOHAPHBIX COCYAOB, CTpec-
coBasi KapAMOIIATHS,
AeCTabMAM3ALMH ATEPOCKAEPOTHYECKHX OAsIIeK, MOBbI-
IIeHHE CHCTEMHOTO aPTePHAABHOTO AABAEHMS BCACACTBHE
AEVICTBHSI KOPOHABHPYCa Ha PEeHHH-AHTHOTEH3MH-AABAO-
cTepoHOBYI0 cucremy [34].

4. Apurmun (16,7%) 3aHUMAIOT BTOPOE MECTO CPEAH 3HAYH-

HIIEeMHsT MHOKapAa BCACACTBHE

MbIX KAMHUYECKHMX OCAOKHEHHH KOPOHABHPYCHOM HH{}pEeK-
uuu. B ux ocHOBe Takke A@KAT MHOKECTBEHHbIE MaTO(u-
3HOAOTHYECKHE TTPOLECChl: TMIIOKCHS KapAHOMHOLIHTOB,
MeTabOANYECKHI M PECTIMPATOPHBIH ALIMAO3, JACKTPOAHT-
Hble HapylIeHHs, BOCITAANTEAbHbIE POLIECChl B MHOKAPAE,
HapylleHus: HeitporymopaabHoit peryasumn [35]. Yame
y TALMeHTOB C KOPOHaBHUPYCHON uHpekimen Habaopa-
I0TCs: QUOPMAASLINS TIpeACePANiT, PHOPHAASIMS SKeAy-
AOYKOB, GAOKaAbI NPOBOASIIEH CHCTEMBI CEPAL, JKEAy-
AOYKOBasi TaxHMKapAnsa. Heob6XxoAMMO yumThIBaTH AQHHbIE

BO3MOYKHBIE OCAOKHEHMS NPH HA3HAYEHHH MalMeHTaM
¢ COVID-19 npenaparos, 06AaAQIOMMX IIPOAPUTMOTeH-
HBIM AGHCTBHEM, TAKMX KaK XAOPOXHMH H THAPOKCHXAOPO-
XMH, IIPEAHH30AOH.

3akAroueHHe

ITockoABKY B KAMHHYECKOH KapTHHE y MAI[MeHTOB ¢ KOpo-
HABMPYCHON HMHeKIMel MpeobAaAA0T HecrenHpuIecke
CHMITTOMBI, TAKHE KaK AMXOPAAKa, KalleAb, OOAb B TPyAHOM
KAETKE, CACAYeT YACASTh 0CO6Oe BHMMAHHE MOHHTOPHHIY
CAEAYIOIIUX KAMHHKO-Aa00paTOPHBIX MPH3HAKOB: AMMOLH-
TO3, TPOMOOLIHTONEH NS, ACHKOIIeHH S, TOBbIIEHHEe MAPKePOB
BOCIAAEHHUS M OBPEXKAeHHs: MHOKapAa. Boaee Toro, npu no-
aospennn Ha nmaroaoruto CCC y manuentos ¢ COVID-19
Heobxopaumo mpoBoauTh moBTOpHBIe ODKI' mccAepoBaHus,
obpamas ocoboe BHMMaHHe Ha M3MeHeHMst cermenta ST
1 naBepcio 3ybua T, IxoKI' ¢ orieHKOM COKPaTHMOCTH MHO-
KapAa M KOANYECTBA JKMAKOCTH B ITOAOCTH ITEPHKAPAQ, A TaK-
)K€ MYABTHCIIMPAABHYIO KOMMbIOTEPHYIO/ MArHUTHO-Pe30-
HAHCHYIO TOMOrpadHI0 MHOKApAA C FAAOAMHMEM B CAy4ae
OrPaHHMYEHHON BHM3YAAM3AlMM MAM HEOAHO3HAYHOM HMHTEp-
npeTanuu MOAydeHHbIX B pesyabrate JxoKI' aammbix [27].
Ocoboe BHHMaHHE CAEAYET YACASITh CYTOYHOMY MOHHTOPH-
POBAHHIO IAEKTPOKAPAHOTPAMMBI AASL AMATHOCTHKH TTPEX0-
ASIIMX HAPYIIEHMI pUTMA U npoBopnMocTH. ITpy Haamunm
MOKA3aHHI HEOOXOAMMO TaKKe BBIIOAHSITH AMATHOCTHYE-
CKHe M AeueOHbIe IHAOBACKYASIPHbIE BMEIIATEADCTBA MALHeH-
TaM C MOAO3PEHHSMH Ha OCTPbIN KOPOHAPHBIA CHHAPOM, IT0-
CKOABKY BUPYCHasi HHQEKIIMSI IIPOBOLUPYeT 060CTpeHust KO-
POHApHO 1 MHOM cOCyAucTO# maroaoruu |36, 37]. Bo Beex
CAyYasiX OTKAOHEHMHl MapaMeTpoB AaB6OpPaTOPHOTO MAM HH-
CTPYMEHTAABHOTO MPOPHALH OT HOPMBI HYJKHO TIOAO3PEBATH
Pa3BHTHE CEPAEYHO-COCYAHCThIX ocaoxkHenuit COVID-19
H TIPEATIPMHHMATD MEpPbI AAsl YTOUHEHHMS PaKTa M TSDKECTH
TIOPAXKEHHs CepPALIA H/MAH COCYAOB, paspabaTbiBaTh MOAXO-
Abl KOMIIAEKCHOTO A€YeHHs MAM MPOPHAAKTHKH YKa3aHHBIX
COCTOSIHHH.

Kondauxm unmepecos ne 3aseeH.

Crarpsanmocrynuaa 23.11.2020
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CHUHAPOM CTAPYECKOM ACTEHHH KAK HE3ABHCHUMBIHA
NPEAUKTOP HEBAATOIIPHSATHOI'O IPOTHO3A AAS ITAITMEHTOB
C XPOHHUYECKOM CEPAEYHOM HEAOCTATOYHOCTBHIO

B 0f30pe npeACTaBAeHB! Pe3yALTATHI KAMHHYECKHX HCCACAOBAHHN, MOCBAIEHHBIX M3YYEHHIO CHHAPOMA CTapYecKoil acTeHHH
(«xpynxocTi» ) n xporuueckoi cepaeuHoit BeaocTarounocts (XCH). Ocsemensl nOCAGAHHE AQHHBIE IO PACIPOCTPAHEHHOCTH
«xpynkocru» y nauuentos ¢ XCH. INpeacrasaernl 0CO6eHHOCTH NATOPH3HOAOTHIECKHMX ITyTeH, ASKAMHY B OCHOBE Pa3BHTHS
KaK CHHApOMa CTapuecko¥ acrenus, Tak 1 XCH; npoasaAM3HpoOsaHa POAb «XPYTIKOCTH>» B MPOTPECCHPOBAHKH H OCAOKHEHHOM
revernun XCH. Cunapom crapseckoit acrernn Ha ¢ore XCH paccmaTpuBaeTcs Kak He3aBHCHMBIN NPEARKTOP HeOAArONPHATHOrO
NPOrHO3a M BbICOKOH CMEPTHOCTH B ARHHO#H KOropre nannenTos. CAeaaH BHBOA 0 HEOGXOAHMOCTH BRKAIOYEHHS B KAHHHYECKYIO
APaKTHKY METOAOB OLEHKH «XPYNKOCTH>» y nanuenTos ¢ XCH ¢ nocaeayromeit crpaTHGHKAIHEH PHCKA B BHOOPOM HHAHBHAY-

AABHOM TAXTHKH BEACHHS.

Kusoveanie caosa

Aus yumuposanus

CHHAPOM CTapuecKoi aCTeHHH; «XPYIIKOCTh>; XPOHHYECKAs CEPACYHAs HEAOCTATOYHOCTh; MPOTHO3

Krivoshapova K.E., Vegner E.A., Barbarash O.L. Frailty syndrome as an independent predictor

of adverse prognosis in patients with chronic heart failure. Kardiologiia. 2022;62(3):89-96. [Russian:
Kpusomranosa K.E., Berunep E.A., Bap6apam O.\. CHHAPOM CTap4eckoit aCTeHHH KaK He3aBHCHMbIN
NPEAHKTOP HeDAArONpHATHOTO MPOTHO32 AAR MANHEHTOB C XPOHHYECKOH CePASYHON HeAOCTATOYHO-
creio. Kapanoaorns, 2022;62(3):89-96]

Asniop 0% nepenucku

0 Mepe pOCTa YHCAGHHOCTH HACEACHHS B BO3pacTe
I—In:-rapme 65 AeT 3aKOHOMEPHO YBEAHYHMBAETCH PacTpo-
CTPaHEHHOCTh CePACYHO-COCYAHCTHIX 3aboaesamnit (CC3).
ITpr arom CC3 y NOXMABIX MAIHEHTOB BCTPEYAIOTCH Ya-
me, Yem MHQEKIMOHHbIe 3200AeBaHHs, PaK Pa3AHYHOMN AO-
Kaausanun i 3aboaesanus aerkux [1]. Cpean CC3 y noxu-
ABIX TAIMEHTOB XPOHHYECKAsl CEPACYHAs HEAOCTATOYHOCTH
(XCH) cay®uT OCHOBHOM NMPHYMHOM CMEpTHOCTH. Baxk-
HO OTMETHTH, YTO HaceAeHHe cTapme 65 aer cocrasaser 6o-
aee 80% nanuenTos ¢ XCH, a vacrora sessaerns XCH po-
craraer 10 Ha 1 ThiC. yeaoBex B Bospacre crapie 63 aer [1].
IMpubansuteasno 25% noxuasix nanuentos ¢ XCH umeior
NpU3HAKK CMHAPOMa cTapyeckoit acrennn (CCA), xapakre-
PH3YIOIErocs CHIDKEHHOM TOAePaHTHOCTHIO K OHoaormde-
CKAM CTpecc-paKTopaM, MOBHIEHHOM YA3BUMOCTbI0 [2-4],
4TO YBEAHYHBACT PHCK Pa3BHTHSA HeOAArONPHATHBIX HCXOAOB.

B uccaeaosanun W. Nadruz u coasr. [ 5] nposemoncrpu-
posano, yto CCA sBAsSeTCS He3aBHCHMBIM TIPEAHKTOPOM
AHCOYHKIIHH CEepPAEYHO-COCYAHCTON CHCTEeMbl, MPOrPeccH-
posanus XCH, BHICOKOro pycka CMEPTH B KOTOpTe TAllH-
efatoB ¢ XCH, npu atom XCH 1 «xpynkocts» sMoryrt 6uirs
B3aMMOCBs3aHbl GAaroaaps o6muM HHHLIHMHPYION[HM areH-
TaM M EAHHbBIM 3BeHbAM B MEXAHH3MAX HX PasBHTHSL

B nepsom kpymHOM MeTa-aHaAn3e 26 OrmyOAHKOBAHHBIX HC-
CAeAOBaHHI, BRAIOYHBIINX 6 896 nanuenTos ¢ XCH no Bcemy
MHPY, ObIAO BBISBACHO, YTO «XPYNKOCTb» 3aTPArMBaeT KaX-
Aoro sroporo nanuenta. Obmas pacnpocrpanennocts CCA
npu XCH cocrasiaa 44,5% (95% AoBepHTeABHSBI HHTEPBAA —
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AU 36,2-52,8; p<0,001) [6]. Caeayer orseruts OTCYTCTBHE
eaurcTBa B yacrore BesiBaeHns CCA npu XCH. B 6oaee pan-
HHX KAHHHYECKMX HCCAGAOBaHHAX pacnpocrparensocts CCA
y naumentos ¢ XCH cocrasasiaa oxoao 20% [ 7, 8].

«XPpYNKOCTb> OAHHAKOBO HaCTO BBIABASAACE B PA3HBIX
sospactabix rpymmax [6]. H. Khan u coasr. [7] yrsepsaa-
101, yTo CCA y maumenTos ¢ XCH He 3aBHCcHT OT BO3pacTa,
TaK KaK «XPYIKOCTb>» MOXeT BCTPedarscs Aaxe y Goaee Mo-
aoabix (<60 aet) naumentos. Yame scero CCA scrpeuaercs
¥ TIOKHABIX, OAHHOKO JXHBYIIHX NALHEHTOB.

CCA y 6oasusix XCH ¢ coxpannoit ¢ppakunein ssibpo-
ca (®B) aesoro xkeayaouxa (AXK) Bcrpeuaerca yame, uem
npu XCH co camxennoinn ®B AJK. Boamoxso, Takas Ten-
AGHIIHS CBSI3aHA C BBICOKOM YaCTOTOM CONYTCTBYIOIHX 3a-
Goaesannit y Goasrsix ¢ XCH ¢ coxpannoit ®B AK [9].
B peayabrarax nccaeaosanns G. R. Reeves u coasr. [10] co-
obmaercs, yto CCA npH OCTPOil AeKOMIIEHCHPOBAHHOM
cepaeuoit Hepoctarounoct (CH) soisBasiercs wame, yem
npn crabnasHom Tedennn CH. Tax, 6oaee 50% naguenTos,
NOCTYTNHBLUIMX B CTALHOHAP € OCTPoit Aekomnencanueit CH,
SBAAIOTCA «XPYINKHMH>, Y4eMy MOT'YT COCOBCTBOBATH Xpo-
HHYECKHE H3MEHEHHS CKEACTHBIX MBINIL, BHI3BAHHbBIE AAH-
TeabnbM Tewennem CH [11].

Caasb mexay QynkumonassbiM kaaccom XCH no NYHA
1 pacnpoctpanenHocTbi0 CCA HesCHa: B OAHHX HCCAGAOBA-
HHSAX CBA3b HE BbIABACHA, B PSAE APYTHX — MPEACTABACHA AM-
HeitHas xoppeasiums [6, 12]. BeposTHo, passopoaAHOCTS no-
AyUeHHBIX PE3YABTATOB CBA3aHA C NPHMEHEHHEM PasAMHHBIX
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metoaoB auargoctuxu CCA. Coueranne XCH ¢ CCA za-
TPYAHSET AHArHOCTHKY «XPYTIKOCTH>, TaK KaK AQHHBIE 11aTO-
AOTHYECKHE COCTOSHHSA MOTYT MaCKHPOBATh APYT ApYTa.

EAHHCTBO MEXaHH3MOB Pa3sBHTHSA
XPOHHYECKOH CePAETHOH HEAOCTATOYHOCTH
H CHHAPOMA CTap4YeCKOH aCTeHHH

MMarodusnosorudeckue mMyTH, AeKalHe B OCHOBE pas3-
sutHsa kak CCA, tak u XCH, npeacraBasior coboft Myas-
THCHCTEMHBIN KacKaj\, KOTOPBIH BKAKOWaeT HapylleHHs
HEMPOrOpPMOHAABHOM, MeTabOAMYECKOH, BOCIAAHTEAbHOMH
H HMMYHOAOTHYECKOH PeryAsilHH. JTOT KaCKap MaTOAOTH-
4eCKHX PeakiHil NPHBOAMT K YCHACHMIO KaTaboamueckux
MPOLIECCOB H OKHCAMTEABHOTO CTPecca, 4To criocobcTsyer
BHICBOOOXACHHIO MPOBOCTIAAMTEABHBIX MeAMaTtopos [13].
AxTuBayus GHOMAapKepOB BOCNAACHHS PHBOAMT K yCYTY-
faenni0 KaTabOAMYECKHX MPOLECCOB, CIIOCOOCTBYHOIHX
BOSHHKHOBEHHI) <XPYyNKOCTH». Ancbasanc mexay aHabo-
AMuecKHMH # KaTaboanyecknmu nnponeccamu Ha one XCH
CnocobCTByeT CHIKEHHIO MBIIIEYHOM MACCH M CHABIL, NPH-
BOAS K Pa3BHTHIO CAPKOMNEHHH, KAXeKCHH H «XPYIKOCTH>».
TeMm He MeHee MHOXECTBEHHbIE B3aHMOCBSA3aHHbIe NaTOH-
3HOAOTHYECKHE MEeXaHH3MbI, AeXKalllHe B OCHOBE Pa3BHTHA
CCA 1 XCH, oCTaioTCs AHIIb YaCTHYHO H3yUeHHBIMH.

IMpu XCH u CCA axrusupyiorcs o6uIHe BOCTIAAHTEAD-
Hele myTH. [loTeHIMarbHas MOACAD AAS ODmIero naro$usuHo-
aormgeckoro myT pasutust CCA u XCH sxaiouaer aedexr-
HYI0 MHTO(Ariio H AHCOYHKITHIO MUTOXOHAPHH BHYTPH KapAH-
OMMOITHTOB M CKeASTHEIX MBIIIII], YTO BHI3BIBAET FHOEAb KAETOK
H aKTHBAIMIO BPOKASHHOTO HMMYHHTETa C TIOCACAYIONIHM HH-
AYLHPOBaHHeM XPOHHYECKOTO CHCTEMHOTO BocnaAenwus [14].
Tax, B OAHOM H3 IKCTIEPHMEHTAABHBIX HCCAGAOBAHHI TIOKA3aHO,
4TO NMPOIeCcC MHTO(ArHH B MHOKaPAC MPABOAHT K AHCHYHKIIHH
suroxonapwuit [ 15]. Kpome Toro, aepexrnas murodarns s Mu-
OKapae MPHBOAMT K THOEAM KACTOK M BbICBOOOKACHHIO MHTO-
XOHAPHAABHO# Ae3okcupubomykaentosoft kucaots (AHK),
xoTopas axtusipyer penientop TLR-9, yro Bhi3siBaeT BOCHa-
AeHHE MHMOKApAQ, TeperpysKy AABACHHEM M MaTOAOTHYECKyio
rHnepTPOdHI0 MHOKApA, B uTore passusaerca CH [15]. Ae-
dexrHas Murodarus TakKe IPHBOAMT K HAKOMASHHIO AeQEKT-
HBIX MHTOXOHAPHI, KOTOPBIE POM3BOAST BoAbINe MPOBOCTIa-
AMTEABHBIX CHIHAAOB, CIOCOOCTBYs MOBPEXKACHHIO B MHTOXOH-
APHSX MOACKYASPHBIX CTPYKTYP [16].

IMoaobHbIF  ClOKeT MATOPHIMOAOTHHECKHX PpeaKIHi
OIHCAH M AAS CKEAETHBIX MBINIIL B polecce crapewus [17].
Y nauMeHTOB CTAPYECKOro BO3PACTa YPOBEHb BHEKAETOY-
Hoit AHK B naasme 3akoHOMEPHO MOBBIIAETCS C BO3PACTOM,
npusops k axkrusauun TLR-9 (Mem6panocsssaHHbie BPOK-
AEHHbIE HMMYHHbIE PELEeNTOpbl), 4TO CHOCOBCTBYeT BhIpa-
Gorke mpoBocnasnTeAbHbix uMTOKHMHOB (IL-6 1 TNF-a)
H AKTHBALHH KO-CTHMYAHPYIONIHX MOAGKYA Ha ACHAPHTHBIX
KACTKaX M MaKpodarax, BPOKACHHBIX CHTHAABHBIX HMMYH-
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Hbix KAeTkax [ 18]. ITpn atom yposens AHK s maasme kposH,
KOTOpbIil YBEAHYHBAETCA Y MALMEHTOB CTAPYECKOro BO3pac-
T3, Koppeanpyet ¢ Haanunem CCA y MOXHABIX NalHeHTOB.

Tpoueccsl CTapeHns OPraHM3Ma, AJKE ¥ 3AOPOBBIX AHI],
HEpPa3PHIBHO CBS3aHbl C MOBHIMIEHHBIM YPOBHEM IMPKYAH-
PYIOUIMX NPOBOCTIAANTEAbHBIX HuTOKHHOB [ 19]. Caabo Bui-
paKeHHOE BOCTIAAEHHME TPH TIPOLIECCe CTApeHHs OPraHH3-
Ma MOKeT ObITh CTEPHABHBIM HAM MHKPOOHBIM. CTepuabnOe
BOCTIAACHHME MOXKET BOSHHKHYTh B pe3yAbTaTe paspyie-
HHS JKHPOBOH TKaHH, CKEACTHOHM MYCKYAaTYPhl HAM KapAH-
omuouuTos [20]. «XpymnkocTs» aACCOUMMPYeTCs C Bbi-
coxum yposHem umpkyaupylomux TNF-a, IL-6, IFN-c
n C-peaxtusHoro 6eaxa; ypoBeHb ITHX MEAHATOPOB TAKXe
nossimes y nanuentos ¢ XCH [21].

B anTeparype akTHBHO 06CymKAai0TCH GHOAOTHUECKHE
MapKephi, XapakTepH3ylomHe o6mHOCTh MEXaHH3MOB pas-
BuTHa XCH n CCA. OannM H3 TaKHX MapKepOB ABASET-
cst STAT3 — currassHbif HeAOK M aKTHBATOP TPAHCKPHI-
nun 13 cemesicrsa 6eaxos STAT. Ox sbimoanseT GyHKuHIO
0eAKOB-TIOCPEAHHKOB, 00eCneYHBalOMMUX OTBET KAETKH
Ha CHIHAABI, TIOCTYTIAIONHE Yepe3 pellenTopsl HHTEpAeii-
KHMHOB H $axTOopoB pocta [22]. B nccaeaoBanusix Ha Mbi-
mIax HU3Kuit yposens Heaka STAT3 accoummnposaacs ¢ no-
BbIIIEHHEM AKTHBHOCTH MPOBOCIAAMTEABHBIX I{HTOKHHOB
H, KaK CAGACTBME, NIPHBOAMA K $uOpo3y mmokapaa [23].
Kpome Toro, Mbims ¢ QH3HOAOTHYECKHM CTAPEHHEM HMe-
10T TMOBHINEHHbI YPOBEHb IPOBOCTIAAMTEABHBIX IHTO-
KMHOB, BRAlowasi IL-1b, xoTophie akTHBHpYIOT BOCTaAe-
ane [24]. B paae nccaeposannit 6eaok NLRP3, sxoasmuit
8 cocras uHpAaMMACOMBI (MHOrOBEAKOBOTO OAMIOMEpHO-
rO KOMIIAEKCA, OTBEYAIONIEro 32 aKTHBAIHIO BOCTIAAHTEAD-
HOTO OTBETa), UrpaeT BaxXHy:o poab B passurau CCA, Tak
KaK MHPAAMMACOMBI CIOCOOCTBYIOT CO3PeBaHHIO M CeKpe-
1u# npoBocrnasnTeAbHbX UuTOKHHOB IL-1P u IL-18. Ce-
KpelHs 3THX IATOKHHOB BBI3BIBAeT MHPONTO3 — OCOOBIA
BHA TIporpasmupyemoii rubean kaerox [25]. Caeayer or-
METHTB, YTO B HCCACAOBAHHSIX MOABAAIOTCA AaHHbIE 00 ak-
tusauun NLRP3 y naguenros ¢ XCH [26]. Caeaosareas-
HO, Bocmasenue, nHAynuposanHoe NLRP3, moxer 6biTh
obmiM myTem B3auMopeHCTBHA «XxpynkocTH>» 1 XCH.

AKTHBHO 00CYyXAaeTCs M PsA APYTHX OOIMX MeXaHH3-
mos passuts XCH n CCA: renernyeckoe nporpamMMupo-
BaHHE, HaKOMACHHME MYTAal[HH, AHTArOHHCTHYECKas MAEHO-
Tponusi (mpolecc, B KOTOPOM TreHbl, YYacCTBYIONHE B MOA-
AEPKaHHH XOpoIIero GpH3NIecKoro COCTOAHHS, CTAHOBATCA
naryGHBIME IO Mepe CTapeHHsi OPraHM3Ma) M HaKOMAeHHe
nospexaennsix Geaxos [27].

Mo muenmio S.E. Wohlgemuth u coasr. [28], yuntni-
Bas OOMHOCTH NATOPH3HOAOTHYECKHX MEXaHH3MOB Pa3BH-
THA 06CyKAaeMbIX IaTOAOTHIeCKHX cocTosaui, XCH Mox-
HO PacCMaTPHBATh KaK yCKOpeHHY0 popmy crapenns. XCH
3a4acTyio npeamectsyer H ycyrybaser revenne CCA. Iemo-
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AMHAMIYECKHE M3MEHEHUS, KOTOPbie MPOMCXOANT Ha oHe
XCH, MoryT BpismBath IMIOKCHIO TKAHEH, KAK CACACTBHE —
rubeas KACTOK # XpoHHYeCcKoe Bocnasenne. B coio ouepeas
HEAPOrOPMOHAABHBIC NYTH, TAKHE KAK PEHHH-AHIHOTEH3H-
HOBARA CHCTEMA, YePe3 AKTHBALIMIO CHMNATHYECKON YaCTH Be-
reTaTHBHOfM HepEHOM cicTemsl npu passuTin XCH unayum-
PYIOT BPOKACHHBI HMMYHHTET, HTO TakiKe NPHBOAMT K XPO-
HIYECKOMY CHCTeMHOMY BocnaAesmso [21].

OAHAKO BOIMOMKEH M APYTO#f BAPHMAHT PA3sHTHA COORI-
iit, CCA moxer pasurscs camocrosteasio. Crapenwe
KAGTOK B TAKHX CTPYKTYPAX, KaK XKHPOBAS TKaHb, Akmpari-
YECKaA CHCTEMA HAM COCYAHCTOE PYCAO, MOXKET NPHBOANTS
K XpoHmseckomy Bocnasesiio. Bocnasenne sanyckaer npo-
HECC PA3BHTHS «XPYNKOCTH» H HEFATHBHO BAMACT Ha PyHK-
LHIO MHOK3PAR Yepea oTpHuaTeAsHble 3PPeKTh HHPKYAHpY-
omHx irrokuHos [21]. HeofxoaAumo orMetits, 410 Xpo-
HIYeCKoe BocriaseHie (M CBA3AHHAA € HMM AMCOYHKIHR
COCYAMCTOIO PYCAQ) CTATHCTHYECKH 3HAYHMO KOppeAnpyer
mmerro ¢ XCH ¢ coxpanroit OB AXK [29], nanboaee pac-
npocrpanensoit popmoit XCH y noxmanix asoaeit [30].

CAOKHOCTH AMATHOCTHKH CHHAPOMA CTAp4eCcKO
ACTEHMM Y NANMEHTOB C XPOHHYECKON
CEPACYHOH HEAOCTATOMHOCTHID

B Hacrosmiee BpeMs BBIAGASIOT ABA OCHOBHBIX METO-
Aa ouenkn CCA, COIARHHBIX HA OCHOBE MOACACH PasBUTHsA
crapueckoit acTesnn. QeHOTHNIIECKAS MOACAD TIPEAAOKEHA
L.P. Fried n coasr. [31] no pesyasraram koroprioro nccae-
AOBAHIS, B KOTOPOE BOWIAM GOACE 5 THIC. MYMKMMH H AKCHIIHH
8 Bogpacte 65 AeT 1 crapme. AAHHARA MOACAD BKAIOYAET S KpH-
repues CCA: CHIKeHIE MACCH TeAR, HH3KAS CHAQ TOKATHS,
TIOBLULEHHAA YTOMASEMOCTD, CHIDKEHHE CKOPOCTH XOABOM
M HH3IKK# yposens $prareckoi akruarocti. Takum o6pasom,
B OCHOBE AAHHOM Moaean B kputepnsx ssuiBaeris CCA ae-
IKNT OHEHKA AHIIB PU3HYECKOTO PEHOTHIIA XPYTIKOCTH,

Apyran moaeas passurius CCA ~ mopeAs Hakonaewus
«ACPHIHNTOB», HAM HHACKCA CTAPHECKON acTeHuy, paspabo-
rana A.B. Mitnitski u coasr. [32]. Asropasu 6nia npeasoxen
cnmcok #3 70 BONMpoOCos, KOTOphie ObAK HAIBAHM «AedH-
UHTAMM> 1 BKAIOMHAH PA3AHMHBIE 3200A€BAHIS, CHMITOMBI
H repuarpuueckie cumapomnl Muaekc crapyeckoit acre-
HHM PACCUNTHIBAACH MO 3ABEPUICHHN KOMITACKCHOM OLeH-
KH KaK OTHOIEHHE HMEIOUMXCH Y NALMEHTA «AePHLHTOR»
K X obmemy uncay ~ 4em GAIKE NOAYIeHHBIN HHACKC K eAH-
Huue, Tem B Goasmen crenenn suipaken CCA. ITo pesyasra-
TAM HCCACAOBAHMS «XPYNKOCTh» CTAAd PACCMATPUBATHCS
KaK HAKOMAEHHBIA «AepuumT=. Takum ofpasom, B pesyas-
TaTe AAHHOTO MCCACAORaHMA GbiAa paspaboTana KOHUENIHS
MHOFOMEPHON «XPYNIKOCTH», KOTOPas BKAKOMAAA M3MEHe-
HIA HE TOABKO B QHIHYECKOM AOMEHE, HO i HAAMYHE COMyT-
CTBYIOUHX 3a60ABAHNT, MHBAAMAHOCTH, MCHXOAOTHYECKHX
H COLMAABHBIX KOMIIOHEHTOR.
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HecMmoTps Ha TO 4TO B HACTOANEE BPEMS NNOHATHE «XpPyIl-
KOCTH» HIMPOKO HCIIOABIYETCH B PASAHUHBIX KAWHHYCCKHX
HCCACAOBAHMAX, AO CHX MOP HET eAMHOrO NMPH3HAHKOIO MH-
cTpymenTa AAs ee Boisisaenns [ 33]. Kpome toro, orcyrerame
«30A0TOTO CTaHAApTa» W HEYAOOCTBO NPH HCTIOAB3OBAHMH
pAaa noaxoaos k amarnocrike CCA (nposoasmTeAsHOCTS
obcaeAOBanI, HEODXOAHMMOCTD CHEHHAABHOIO 0BOpPyAOBa-
HUSUHT. A.) OFPaHMMHBAIOT BHSABACHHE «XPYNKOCTH» B IPaK-
THyeckoM 3apasooxpasenny. Ha ¢pone XCH sepostiocts
nponycruth CCA AOBOABHO BHICOKA, OCOBEHHO NPH OLEHKE
HIMEHEHUI TOABKO B pu3meckom Aomene [34].

B 2019 r. paboyas rpynna ACCouMALIH CTRIHMAAKCTOR
no CH s cocrase Esponeiickoro ofmecrsa KapAHOAOIros
(ESC) seimycriaa Memopanay™, MOCBAmEHHEI npobaeme
«Xpynkocri» cpean nauuenron ¢ CH, s xoropom ocseue-
HO HECKOABKO BAXKHBIX BONPOCOB, TAKHX KiK ONPEACACHIME
NOHATHA «<xpynkocri» y naumentos ¢ CH, obocHopanue
HEOOXOAMMOCTH €¢ BhISBACHHA, ONPEACACHHE OCHOBHBIX AO-
MEHOB, KOTOPHIE BOMAYT B HHACKCHYIO WKAAY AHAIHOCTHKH
«xpynkocri» aas naunentos ¢ XCH [35]. Esponeitckoe
06IECTBO KAPAHOAOTOB PaspaboTas0 HOBLI MOAXOA K AHa-
raoctike CCA y maupnentos ¢ XCH, sraiovaiommit ouesxy
YETHIPEX AOMEHOB (KAHHHYECKOrO, PHINYECKOTO, KOTHITHE-
HO-NICHXOAOTHYECKOrO M COLMAABHOIO) Kak NPOSBAEHHE OC-
HOBHBIX ACTEPMHHAHT «XPyNKOCTH» y naunentos ¢ XCH.
Iri uersipe Aomena snepssie npeasoxenst E. Z. Gorodeski
#u coast, [36] B Kauecrse ocHOBHMX aKTOPOB, AeKAIMX
B OCHOBE PasBHTHA HeOAArONMPHMATHOrO NMPOrHO3a ¥ MOKH-
asix nauuentos ¢ XCH. Ilo Muenino atux asTopos, «xpyn-
KOCTb» ONPEACASETCH B NEPBYIO OYEPEAb € NOMONILIO HIY-
HEHHS IACMEHTOB PHIHYECKOTD AOMEHA., AccouManus cre-
unaancros no XCH noaaraer, 4To BCe 4eTnIpe AOMEHA
snasiores AerepmunanTamn CCA y nayuentos ¢ XCH, rax
KAK OTPOKAIOT UEAOCTHDIA NOAXOA K OLEHKE ACTEHHM.

Kaunuvecxuit domen

KAHHHYECKHIT AOMEH BRAIOYAET KOAMYECTBO M THN CO-
MY TCTBYIONINX 3a60AEBAHMI, B CBAIN C TEM, YTO Y MALMEHTOB
¢ XCH nekorophie conmyTcraylonue 3ab0AeBaHHsA HMEIOT
DoAee BHICOKYIO MPOTHOCTHYECKYIO 3HAYMMOCTH, HeM caM
CCA, caea0BaTeAbHO, MOTYT OKa3hIBaTh BHPAKEHHOE BAHS-
HME HA TAKTHKY BeACHHs (HcnoabsoBanme uHrnbuTOpos pe-
HHH-JHIHOTEHIMHOBOM CHCTEMB! Y HEKOTOPBIX NALMEHTOB
€ THKEAON AMCOYHKIHMEN NMOYeK, HMIAAHTALMS KaPAHOBEpP-
repa-aedubpuarsropa u T.A.) [37]. Myasrnmopbuanocrs
NOKMABIX TMAUMEHTOB 3a4ACTYI0 NPHBOAHT K TIOAMIIparsa-
3HH, KOTOPasA CNOCOBCTBYET NOBMIIEHHIO PHCKA PA3BHTHA
HEOAArONPHATHBIX MCXOAOB, MIACHHA M IOCTTHTAAM3AINL.
B cOOTBETCTBHM C MTOCACAHHMH EBPOMNENCKHMI PEKOMEHAI-
umamu no XCH aevense conyrersyrommx sabosesanmnit ss-
ASIETCR KAKOYEBBIM KOMITIOHEHTOM [[EAOCTHOTO MOAXOAR K Be-
Aenmo naunentos ¢ XCH [37]. Aas onensn xansmecsoro
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AOMeHa MPUMEeHSIeTCsl KyMYAsITHBHAS IKAAQ peHTHHTA 3a60-

aesanmii — CIRS-G [38].

Dusuueckue HapyuweHus

Y naumentos ¢ XCH ¢usuueckne HapylmeHMs accoly-
MPOBaHbl C BBHIPAKEHHBIM AMCOAAAHCOM MeXAY aHAbOAM-
YECKMMH M KaTaboAMYECKMMM IpOLeCCaMH B OpPraHu3Me,
YTO MPHBOAMT K Pa3BUTHIO CAPKOIEHHH, KAXeKCHH, BbI3bIBa-
€T 3aBUCUMOCTD OT OCTOPOHHE TOMOIIH, HECIIOCOOHOCTD
BBITIOAHSITh OOBIYHBIE AEHCTBUSL B TTOBCEAHEBHOM >KM3HH,
noBpimas puck napenmit. Takum o6pazoM, PpyHKIMOHAAD-
Hoe cocrosaue mauuenta ¢ XCH 6piao kBaanduimposa-
HO KakK OTAeAbHBIN AoMeH. OneHka (HM3HMUECKHX HapyIe-
HHH TIPOBOAUTCS € MOMOMIBIO mKaAbl Tinetti AAst ouenky pu-
cka naaennit [39], recra uamepenus ckopocty xoab6s1 [40],
IIKAABl (PU3MYECKON aKTHBHOCTH AASl MOXKHMABIX AIOAEH —
PASE [41], mKaAbl HHCTPYMEHTAABHO# aKTHBHOCTH B IO-
BcepHeBHOIT sxu3nn — [ADL [42].

Koznumuenvie napyuenus

PaccrpoficTBa HaCTpOEHMS! M KOTHHTHMBHBIE Hapyle-
HUSI, TAKNE KK ACTIPECCHS], MOXKHO 6b1A0 6b1 paccMaTpuBaTh
KaK COMyTCTByIOI[He 3a60AeBaHMs, HO B CBA3H C MX BBIPA-
JKEHHBIM BAMSIHHEM Ha CTATYC «XPYINKOro» MaljHeHTa Mpo-
rHO3 M BCE AQHHBIE HAPYIIeHHS BKAIOYEHbI B OTAGABHBIN AO-
meH (ncuxoxorHurusHbNM), Kak KOrHMTHBHBIE Hapyme-
HHSl, TaK M ACTIPECCHA MOTYT CIIOCOOCTBOBATD YXYAIIEHHIO
MPOTHO3a, CHIKEHUIO KOMITAQEHCA, YTO B UTOTE IPHUBOAUT
K COIMaAbHOM M30AAIMH. OLeHKa KOTHUTHBHBIX QyHKIIHI
MIPOBOAMTCS C MOMOIbIO KPATKOH IIKAABI OLEHKH TCHXH-
yeckoro craryca — MMSE [43], cumnromsr Aempeccun
OLIEHMBAIOTCS C MOMOIIBIO NIKAABI OL[EHKH AETTPECCHH Y T10-

xuabix — GDS [44].

Coyuasvnas noddeprxxa

Heo6X0AMMOCTD  COLMAABHOM TIOAAEPIKKH  OTIPEACAS-
eTcsi ¢ MOMOIIBIO OMPOCHHKA 110 OLIEHKE YPOBHS COLIHAAD-
Horo obecrievenns — SSA [45]. Hecmorpst Ha TO 4TO KAM-
HHYECKHe M Pu3MuecKkne PaKTOPbl MOTYT HEraTHBHO BAH-
ATh HA COILMAABHBIE ACMEKTHI YKM3HH MOXHAOTO MallHeHTa
¢ XCH, M30AsILiMsI MAM OTCYTCTBHE MOAAEPKKH (nomeuu-
TEAbCTBA) MOTYT OFPAaHMYMTh AOCTYIN K MEAMLMHCKOM MO-
MOIIM M T€M CAMBIM MTOBAMSTD HA MPOTHO3 AASL <XPYIIKHX>»
TNAL{HEHTOB, B CBS3M C YeM AQHHBII psipA GakTopoB Obia omnpe-
AEAEH KaK COLMAABHBII AOMEH. B OAHOM M3 MCCAEAOBaHMI
BBISIBAEHO, YTO Y MPOXKHBAIOIIHX BHE AOMA TTOXXHABIX AHI] Ha-
anune CCA nospimaer puck passutust XCH [46).

Taxum obpazom, B ocHoBe CCA AeKHMT KOMIIAEKC B3au-
MOCBSI3aHHBIX HapyIIeHHA (QYHKINA Pa3AMYHBIX OPraHOB
H CHCTeM, KOTOPble BOBAEKAIOT B MATOAOTHYECKHF MPOLecc
Bech opranmsm. ITpu aTom BoccraHOBAeHHMe (QyHKUMIA pas-
AMYHBIX AEMEHTOB OAHOTO AOMEHA BAeYeT 3a co0oil TOBbI-
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LIeHHEe YCTOMYMBOCTH OPraHM3Ma B leAOM. B psaae kamnu-
YECKHUX MCCACAOBAHMI AOKA3aHO, YTO COCTABHbBIE IAEMEHTHI
¢eHOTHIA «XPYNKOCTH» MMEIOT OoAee BHICOKYIO MpPOrHO-
CTHYECKYIO 3HAaYMMOCTb, 4eM OTAeAbHbie daemenThl CCA
[47]. Mupexc «XpynkocTu», MpeAAOKeHHbIH AcCColranu-
el cienmaancroB 1o XCH, AoakeH craTh mepBbIM MHCTpY-
MEHTOM, CIeliHaAbHO paspaboTanHbM AAst BeiaBAenuss CCA
B momyasinuy nanuentos ¢ XCH. Msyuenne n BHeppenue
AQHHOTO MHAEKCA B KAMHHYECKYIO IPAKTHKY IOBBICHT Crell-
uduunocts anarHocruku CCA y nmaumenros ¢ XCH u BHe-
CeT BECOMBIH BKAAA B YyBCTBHTEABHOCTD MPOIHOCTHYECKHX
MOAEAEH AASI TALIHEHTOB AQHHOM KaTeropHu. AAst aTOro Tpe-
OYyIOTCS AOTIOAHHTEABHBIE KOTOPTHbIE KAMHMYECKHE MCCAe-
AOBAHMS CPeAM MAlLMeHTOB C OCTpoil M xponnyeckon CH.
Takum 06pa3oM, OCHOBHOII 11€AbI0 HOBBIX KAMHHYECKHX HC-
CA€AOBAHMIT AOAXKHBI CTaTh Pa3paboTKa BHICOKOYYBCTBHTEAD-
HOTO METOAQ AMATHOCTHKH <«XPYNKOCTH» H CO3AAHHE Mpo-
rHOCTHYeCcKO# MoAeAH AAst TanuenToB ¢ XCH. INoayyennbie
PEe3yAbTaThI TTO3BOAAT PaspaboTaTh HHAMBHAYAAbHBIH MOHH-
TOPHHT M TAAQH A€YEHMS, BKAIOYAs peabHAMTALHIO, TPyAOTe-
Parmio, COLMAABHYIO TIOAAEPIKKY, TaKHUM 0OpasoM, CHIKast
BEPOSITHOCTD M/ HAHM TPEAOTBpAN[as MPOSBACHUS «<XPYTKO-
cru> y nauuentos ¢ XCH [48,49].

CHHAPOM CTapyecKO# aCTeHHH KaK MapKep
He6AArONpHATHOrO NPOrHO3a NPH XPOHHYECKOMN
CepAEYHOH HEAOCTATOYHOCTH

CCA neraTuBHO BAMSET Ha nporHo3 y manuenTos ¢ XCH,
TaK KaK «XPYINKOCTb>» ycKopsieT nporpeccuposanne XCH
u nosbimaer 3a6oaeBaeMocTb U cMepTHOCTH [S0]. [TosiBae-
aue CCA y naunentos ¢ XCH nossimaer puck cMepTH B Te-
yenne 1 ropa (2,13; 95% AU 1,07-4,23; p<0,001), ysean-
YMBAET KOAMYECTBO FOCIHTAAM3AIMI C HOACe AAMTEABHBIM
cpokom npebpiBanus B crauuonape (1,96; 95% AU 1,14-
3,34; p<0,001) 1 3HAYUTEABHO CHIKAET BEPOSITHOCTH IIPO-
AOAKHMTEABHOCTH skH3HH 6oaee 10 aer (2,74; 95% AU 1,12~
6,71; p<0,001). Kpome toro, CCA cHmxKaeT ycTONYHBOCTD
natuentos ¢ XCH k uimeMun MHOKapAQ, ieperpyske AaBae-
HHEM M 00eMOM, YTO TOBBIIAET PHCK PA3BUTHS Hapyllle-
HHUI pUTMa, HHAPKTAa MHOKAPAQ, MPHBOASI K AEKOMIIEHCa-
LMK ¥ MIPOrPecCHPOBaHMI0 (YHKIIMOHAABHBIX HAPYIIEHHI
(3,04; 95% AU 1,80-5,15; p<0,001) [S1]. B uccaeposanuu
OPERA-HF BbisiBA€HO, 4TO NCHXOCOLHAABHbIE (AKTOPBI,
Takue Kak aenpeccus (1,74; 95% AW 1,24-2,44; p<0,01)
MAM TPEBOXKHbIE PACCTPONCTBA (1,67; 95% AU 1,21-2,30;
p<0,01), xoropsie accounuposans ¢ CCA, cBsizans! ¢ npo-
rHozom y manuentos ¢ XCH, npuBops k mporpeccuposa-
umio XCH, nossimas 30-AHEBHYI0 CMEPTHOCTh B CTAllMOHA-
pe [52]. Ha ¢omne nporpeccupyromeit XCH CCA sBasiercs
He3aBHCHMBIM TIPEAMKTOPOM BBICOKOH CMEPTHOCTH OT pas-
anunbx npuunH (3,08; 95% AU 1,40-7,48; p=0,004), yse-
AMYEHUS TPOAOAKHUTEABHOCTH TNpebbiBaHMs B CTAl[HOHA-
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OCNIOXKHEHUA NPOTUBOONYXONEBOro IeYeHUA»

B MoHOrpaduu onucanb MHOrHE aCrieKThl KAPAHOOHKOAOTHH —
BAXHOM AUCLIMTTAHHAPHO ITPOGAEMbI AO HACTOAMIErO Bpeme-
HM OCTarouencs Masousyuenson. Kapanoroxcuunocrs y on-
KOAOIMYECKHX NMALIHEHTOB ABASETCS aKTYaAbHOM MPOBAEMOIt.
Koanuecrso Takux 60ABHBIX BO BCeM MHPe HEYKAOHHO PacTer,

A MX AKTHBHAS MPOTUBOOIYXOAEBAS TEPAIHs, B TOM YHCAE HOBbI-
MH, BECbMa arpeCCHBHBIMH NpenapaTaMH CONpsiKeHa ¢ yBeAnde-
HHEM PHCKA Pa3AHYHBIX CEPAEUHO-COCYAHCTBIX OCAOKHEHMI.

ApyTvioros I.I1.,, Opnosa A.A., Kosuonoea H.A.,
ApyTtionos A.T,, iparynos [.0., Cokonosa A.B.
Oyunameu'ranbuble nnpukKknagHboie
acneKkTbl MOYEroHHON Tepanumn

B aAarHOM yue6HOM MOCO6HH ONMHCAHBI TEOPETHIECKHE H ITPH-
KAQAHBIE acrieKThl MoyeronHo# repanuu. Ocoboe BHHMA-

HHE YAGACHO AHYPETHKAM B AeYeHHH XPOHHYECKOMN CepAey-
HOM HEAOCTaTOYHOCTH, APTEPHAALHON IHIIEPTOHHH.

ApyTionos 1.

MoHorpadusa «3Tioabl andpepeHynanbHOro guarHosa»

B monorpadum onucanbl HABHIKK MOCTPOEHHS AHATHOCTH-
4eCKOM KOHIeNHH Ha OCHOBE NPOTEAEBTHYECKOIO MOA-
XOAR K OCMBICACHHIO JKAA06 ¥ Pe3yAbTaTOB PHIHKAABHO-

ro ocmotpa. Miapanue, co3pgaHHOe Ha OCHOBE AMMHOTO
40-AeTHero onbiTa paboThl aBTOPA B MHOTOMPOPHABHOM Te-
ParneBTHYECKOM CTallHOHape GYAT MOAE3HO MOAOABIM Crie-
IIHAAMCTAM, OPAHHATOPAM M Bpadyam obIeit MpaKTHKH.
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pe (2,9; 95% AU 1,1-7,4; p=0,004), nossimenHOro pucka
nosroproii rocnuraamsaun (1,42; 95% AU 0,98-2,06;
p=0,024), 9TO MOKA3aHO HA MAIHEHTAX, KOTOPhIe HAXOANT-
CS B AMCTE OKMAQHHSA H2 TPAHCMAAQHTALMIO CEPALIA HAH HM-
NAQHTALMIO YCTPOMCTB MEXAHHUYECKOM MOAAEPKKH KpPOBO-
ofipanienns B KayecTBe «MOCTa K TPaHCMAaHTaumu>» [S53].
Taxum obpazom, CCA sBasieTcs HE3aBHCHMBIM MPEAHKTO-
poM HeBAaronpHATHOrO MporHo3a Aas nmanuenTtos ¢ XCH,
YTO BA€YET HETATHBHBIE MMOCACACTBHS AAS CHCTEMbI 3Apa-
BOOXPaHEeHHs BO BCEM MHpE BBHAY OTCYTCTBHS aKTHBHOIO
CKPHHHMHTA AGHHOTO CHHAPOMA B KAMHHYECKOH MPAKTHKe.

B psiae KAHHHYECKHX HCCAGAOBaHH AODaBACHHE HHAGKCA
«XPYTIKOCTH>» B TAODAABHbIN METa-aHAAH3 PA3AHMHBIX IIKAA
pucka npu XCH (MAGGIC) npHBOAHAO K 3HAYHTEABHO-
My MOBBIIIEHHIO YYBCTBHTEABHOCTH H CIeIIMPHIHOCTH NPO-
raocruveckux mxaa (0,341; p=0,002) [47], uro nosrsep-
AaeT BakHYI0 nporsocTudeckyio poab CCA; TeM He MeHee
NOAYYEeHHbIe Pe3YABTATHI AO CHX IOP He HMEIOT OTPaKeHHs
B TPAAMI[HOHHBIX MPOrHOCTHYeCKHX mKasax npu XCH.

Barasia c nosunus ocobeHHOCTe ! BeACHHS
«XPYNKHX> NallHEHTOB C XxPOHHYECKOH
CepAeYHOH HEAOCTATOYHOCTHIO

Haamune CCA y nammentos ¢ XCH, ocobenno Ha done
nporpeccupyiomeit XCH, A0AKHO BAMATH Ha MOAXOABI K Ae-
YeHHMIO MALMEeHTOB Takon kareropuw [54]. Beaeacrsue Boi-
COKOTO PHCKa Pa3sBHTHsA HeOAArONPHATHBIX HCXOAOB H OT-
PHLIATEABHBIX PE3YABTATOB ASYEHMS HEKOTOpbie BMEMIATeAb-
CTBA, TaKHE KaK TPAHCIAAHTAIWS CEPAL]A HAH HMIAAHTAL(HS
YCTPOHCTB MEXaHHYECKOM MOAAEPXKH KPOBOOOpaleH s B Ka-
YeCTBE «MOCT2 K TPAHCMNAAHTALMH>», MOT'YT CTaTh Heapdex-
THBHBIMH AASL «XPYIIKHX>> MALHEHTOB (BBICOKMI PHCK cMep-
™ - 3,08; 95% AU 1,40-748; p=0,004) [53]. Taxum obpa-
30M, TMOAOGHO 3MAXH3MY (AMCKPHMHHALMM 1O BO3PAcTy)
[55], Hanmame «XPYTIKOCTH>» MOXET CTaTb AHCKPHMHHAI[HOH-
HbIM GAKTOPOM KaK CTEPEeOTHII, MPHBOAANIHI K AMCKPHMUHA-
IIHH OTACABHBIX AKOACH HAM Ipynn AroAeit nmo Haamumio CCA.
OanMM H3 HanpaBAEHWH COBPEMEHHBIX KAMHHYECKMX HCCAE-
AOB2HMI1 ABASIOTCA paspaboTka i BHeAPeHHe HeCTaHAAPTHBIX
MOAXOAOB K BEACHHIO «Xpynkux> nauuenTos ¢ XCH 1 eauno-
ro o6BeKTHBHOTO, B TO JKe BpeMs IPOCTOTO B MCIIOAB3OBAHHH
MHCTPYMEHTAa AASl BhIABACHHS MAIMEHTOB TAaKOM KaTeropHM
B KAMHHYECKO#H nMpaxTuke. Jaie BCero TakuM HHCTPYMEHTOM
CTaHOBATCH Pa3sAMYHbIE MOAHQHKAIMH MIKAA <XPYIKOCTH>,
BKAIOHAIOIIHE OLIEHKY HECKOABKHX AOMEHOB.

Ssaserca an CCA He3aBHCHMBIM NaTOAOTHYECKHM MpPO-
LECCOM HAM Pe3yABTATOM B3AHMOACHCTBHS PAa3AMUYHBIX CO-
MyTCTBYIOmHX 3aboAeBannil, BO3HHKAWIIMX MNpPH CTape-
HHH OPraHH3Ma, A0 CHX nop HescHo. OAHH yueHbIe CYHTAIOT,
uyro CCA, xak u Apyrue 3a60AeBaHHS, SBASCTCA HE3ABHCH-
MBIM MaToAOrHy¥eckum npoueccoM. Ilpu aTom He Mckaloua-
eTCs CyHm|eCTBOBAHHE ABYX POPM «XPYNKOCTH»: OAHA CBS-

94

3aHa CO CTapeHHeM OPTAaHH3MAa H MOCASAYIONIHM Pa3BHTHEM
CapKOTIeHHH H KaXeKCHH, HO €3 NpH3HakoB NopakeHHs op-
raHOB-MMIIEHeH, a Apyras, boAee pacnpocrpaneHHas $op-
Ma, BCTpeyaeTcsi B KOMIAeKCe C CONYTCTBYROmMUMH 3aboae-
sauusimu [31]. Boaesns oprana-mmmenn, taxas xak XCH,
ycyrybasier resenne CCA. Kpome Toro, A0 cix nop HesicHo,
MOXeT AH «XPYNKOCTb>» NMPHBOAUTH K pa3suthio XCH, BbI-
3bIBast AMCOYHKITHIO CePASYHOM MbIIIIIHL.

Bce nayments: ¢ XCH He3aBHCHMO OT BO3PacTHOM rpyn-
bl MoABepsKeHs! prcKy passuTHa CCA, npu 3ToM He BCe no-
KHAble KoMOpOHAHbIe nanuenTs ¢ XCH saBAsioTCS «<Xpyn-
KHMH>», CAGAOBaTeABHO, TOXKHAOH BO3PACT HE SBASETCH
obsi3aTeAbHBIM KpHTEpHeM CTapyeckoi acTenmn. B coor-
BETCTBHH C MEMOPAaHAYMOM paboueit rpynnsi ACCOLHALMH
criennaanctos no CH B cocrase Esponeiickoro obmecrsa
xapanosoros (ESC), nocesmenHsiM «XpynkocTH» cpe-
au naunenTos ¢ CH, cocrosaue y scex nanuenros ¢ XCH
AOAKHO OBITH OLEHEHO HA HAAMYHE «XPYNKOCTH>» He3a-
BHCHMO OT BO3PAcCTHBIX [PYIII, 4TO MO3BOAMT Goaee ToOu-
HO ONPEAGAMTh WHAHBHAYAABHBIF MPOrHO3. Y MAllHEHTOB
¢ XCH ayume onpeaeasts CCA, HCIOAB3YS KOMITAEKCHBIN
TIOAXOA, 4eM TOABKO OIJEHKY QH3HYEeCKOTO AOMEHA, BBISBAE-
aue obpariveix kputepres CCA MOXKET yAyYIIHTS MPOTrHO3
AAS «XpYNKHX>» nanuenTos ¢ XCH.

«XPYIKOCTb>» HE AOAKHA ACCOLMHPOBATHCA ¢ OnoAOriIe-
CKHM CTapeHHeM OpraHH3Ma, impu 31oM Haanane XCH He sB-
asierca obszareastsiv npeaukropom CCA. «Xpynkocrs» —
3TO AMHAMHYECKOe M YaCTHYHO 06parMMoe COCTOsHHE, CO-
CTosllee H3 YeThIpeX OCHOBHBIX AOMeHOB. BriaBaeHMe aTHX
ocroBHbIX KoMnoHeHTOB CCA MOXeT NOMO4Yb B yIpaBACHHH
H yayumeHun pesyasratos aedenus XCH. Onenxa «xpynxo-
cri» y nanmentos ¢ XCH AoakHa ObITh BKAIOYEHA B KAMHH-
YeCKyl0 MPaKTHKY, Tak Kak BeisBaeHne CCA MoxeT nomous
B CTparndHKaiy PUCKa, BrIOOpEe HHAMBHAYAABHOM TAKTHKH
seaenus nammenTos ¢ XCH, ymenburenns Han npepoTspaine-
HHM HEraTHBHBIX nmocaeacTsHit. Heobxoanmel AomoannTeAs-
Hble HCCAGAOBAHMS, HANPABACHHbIC HA M3y4YeHHe 0COOeHHO-
creit maropusnosorndeckoro ssanmopeiicrsus CCA u XCH,
a TaKKe YyBCTBHTEABHOCTH M creipidiuHOCTH paspaboras-
HOTO HHAEKCA «XPYTIKOCTH>» Ans nammenTos ¢ XCH.

Paboma evinosnena npu noddepixe KOMNAEKCHOU npo-
2pammol PyHOAMEHMANBHBIX HAYUHBIX UCCAeD08aHUI

CO PAH s pamxax ¢yndamenmarvron memot OTBHY
«HHH KIICC3>» N2 0546-2019-0003 «Mysemudoxarn-
Hbill amepockAepo3 u xomopbudnsie cocmosnus. Ocoben-
HOCMu JUAZHOCMIUKY, YNPABAEHUS PUCKAMU 8 YCAOBUSX
Kpynuozo npomviwsennozo pezuona Cubupu>.
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