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BCTyI'IVITEJ'IbHOG cnoBo

YBarkaemble untatenu!

21 aerycra 2025 r. ncnonHunocb 100 net co gHA
poXAeHNA BblAalowWeroca y4YeHoro, TanaHTANBOro
KNUHULUKUCTa 1 Nefdarora, naypeata [ocyaapCcTBEHHOM
npemun Pecnybnmkn benapycb akagemuka leoprus
MBaHoBnya CupgopeHKo — ocHoBaTensa benopycckoro
Hay4HO-nccneaoBaTeIbCKOro MHCTUTYTa KapamMono-
rmn (HbiHe — PecnybnukaHCKUM Hay4yHO-MpakTuye-
CKNN LeHTp «Kapauonorua») n cosgatena Kapauo-
noruyeckonm cny>6ol B Pecnybnuke benapych.

«CuHgpoM nobegutensi» — MMEHHO TaK MOMHO
KpaTKO OxapaKkTepn3oBaTb Xu3Hb [eoprua VeaHo-
BMYa. B 18 net oH ywen Ha GPOHT, BbKMN nocse Ta-
Xenoro NyneBoro paHeHua 1, HAXoAACb B rocnuTane,
NpuHAN cyabOOHOCHOE pelleHne NOCBATUTb CBOID leoprui VieaHosuy Cngoperko (1925-2014)
XN3Hb MeguumHe.

OKOHUYMB MVHCKMIA rOCyAapCTBEHHbIN MeAULNH-
CKU MHCTUTYT, leoprui ViBaHoBMY npoluen nyTb OT
acnupaHTa go 3aBegywolero Kadeppoin dakynbreT-
ckom Tepanuwn. [epBble Hay4Hble NCCNefoBaHNA OH
NOCBATUA TOrAa elle HOBOMY HanpaBneHuIo — Npu-
MeHeHMI0 KnbepHeTrKM B Kapguonoruun. Linkn ero
3KCnepuMeHTanbHbIX PaboT No UHAMBKAYanM3auun
Tepanuu 3aBepLunca bnecTallen 3alMTON JOKTOP-
cKkowm guccepTtaumn B Mockee B 1968 T.

CoBMeCTHO CO CBOUM COPATHMKOM, akageMnKOM
EBreHnem VBaHoBmuyem Yasosbim, leoprun Wsa-
HOBWY CTOAN Yy WCTOKOB GOPMUPOBAHMA Kapamo-
nornyeckon cnyx6bl CCCP. Bo3rnaBmB co3faHHbIN
B 1977 r. benopyccKuin Hay4yHO-UCcCcneaoBaTenbCKuii
WHCTUTYT KapAuosornn, oH € NpucyLlen emy sHep-
rmen n NpefaHHOCTbIO Jefly pa3BepHyn MacluTab-
Hylo paboTy Mo opraHu3auuMv KapAauonornyeckmx
LleHTPOB BO BCeX 0bnacTax Halel cTpaHbl. CoyeTa-
Hue HayuYHOW ry6uHbI 1 NPaKTUYEeCKOW HanpaBneH-
HOCTM ero AeATeNnbHOCTU NPUHECSIO NepBble pe3ysb-
TaTbl. bnarogapsa atum ycunuam B benapycn yganocb
3HAUUTENbHO CHU3UTb CMEPTHOCTb OT UHdapKTa
MUWoKappaa, pa3paboTtaTb U BHeLPUTb COBPEMEHHbIE
NPOTOKOSbl ANAarHOCTUKN N NeYeHNA apTepranbHom
rmnepTeH3nn, NPoBeCTU LWNPOKNe npodunakTnye-
CKMe nuccnefoBaHusA, HanaguTb TeCHoe COTpyaHMYe-
CTBO C PervoHasibHbIMN KapANoIOrnyeckMn LeH-
Tpamu. Ocobo ropAoCTbio CTan OpUTMHaNbHbIe
KapauogmarHoctmyeckne npubopbl, Co3faHHble
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nog ero pPyKoOBOACTBOM, KOTOpble MNO3BOAWAN
NO-HOBOMY KOHTPONMPOBaTb MW3HEHHO BaMHble
napameTpbl cepAeYHO-COCYANCTON CUCTEMBI.

Cpepn pa3paboToK, K KOTOpbIM MMeeT npsA-
Moe oTHoweHue feoprun MBaHOBWY, — aHanmn3aTop
3M1aCTUYHOCTM apTepuanbHbIX COCyfoB, «MHbOpMa-
LUMoHHaA npoba», MUKpPOKapAnOaHanm3aTop Hapy-
LWEeHUN cepAeYHOro pMTMa, MOPTATUBHBIN KOHTPON-
nep 3HepreTUYeckmx 3atpat npu xoabbe un bGere,
cepusi  KOMMbIOTEPHBIX  3NeKTpoKapanorpados.
MHorune 13 ero NMOHePCKUX N3006PETEHNIA BOLAN B
LUMPOKYIO KIIMHMYECKYI0 NpakTuky cnycta 20-30 net.

HayuHoe Hacnegwne leoprusa ViBaHoBMYa Bnevat-
naet: 6onee 1000 ny6nvKaumii B BegyLUMX HayUHbIX
M3faHuAX, pag MoHorpaduii, ApKMe BbICTyNAeHUA
Ha KpynHemwunx Kapguonormyecknx ¢dopymax B
CLWA, AnoHuwn, lepmanmm, UTanum n gpyrux ctpaHax.
MacwTab ero HoBaTopCTBa NOATBEPXKAEH 6onee yem
150 n306peTeHMAMN U NATEHTAMM.

HamHoro onepeauvBLni cBoe BpeMs B Hayke, No
CKnagy xapakTepa OH ABNANCA APKUM NpeacTaBuTe-
nem CepebpsAHoro Beka. IHTennureHTHoCTb, AyLles-
HYI0 TEMNOTY N UCKPEHHee COYYBCTBUE OLyLLann Bce
yneHbl ero 60NbLIONK Kapanonornyeckom cemoun. OH
Obl/T TOHKMM 3HAaTOKOM W LIEHUTENEM KNlacCUYeCKom
My3blKW, TaNnaHTIMBbIM XYAOXKHUKOM. Ero nckpomert-
HbIA IOMOP 4O CMX MOP XMBET B MaMATU MHOTMOUYUC-
neHHOW nneAgbl y4eHNKoB. [ATHaguaTb JOKTOPOB n
bonee wecTNaeCATN KaHANLATOB HayK C ropAoCTbio
Ha3biBatoT leoprma MBaHoBMYa CuOOPEHKO CBOMM
Hay4HbIM pyKoBOAMUTENEM.

Axkagemnk CrgopeHKo yaoCToeH MHOXeCTBa BO-
€HHbIX W roCyAapCTBEHHbIX OPAEHOB W Mepasnen,
MOMHBbIN NepeyeHb KOTOPbIX 3aHAN Obl He OfHY CTpa-
Huuy. Kpome Toro, leopruii ViBaHoBMY ABRAeTCA no-
YeTHbIM rpaxaaHnHom MpogHo.

CerogHa  Pecny6nvKaHCKAA  Hay4YHO-NpPaKTK-
Yyeckmin ueHTp «Kapguonorna» no npasy ABNAETCA
¢dnarmaHoOM OTeUyeCcTBEHHOW MeAULUHbI U TAaBHbIM
dopnocTtom pa3BuTUA KapAMONOrMYECKoN HayKu
M NpakTuky B benapycun. 3gecb BbINOAHATCA YHU-
KaNbHble CNOXHelwne onepaumn Ha cepgaue, nNpo-
BefleHO YyxXe 6onee nATUCOT TpaHcnnaHTaumn. Cos-
JaloTCA MHHOBALMOHHbIE annapaTHO-NPOorpammHble
KOMMJIEKCbI, KOTOPble OTKPbIBaOT MeAuLHe HOBble
rOPU30HTbI.
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BCTyI'IVITeJ'IbHOG cnoBo

OpHako He cTonT 3abbIBaTb, UTO y KaxJoro Benu-
KOro fena ectb cBoW UCTOKWU. B dyHaameHT Hawero
LleHTpa 6binn 3anoxeHbl MHTENNEKT, SHEPrUA 1 He-
yCTaHHasA HaCTOMYMBOCTb JlereHAapHOro Kapauo-
nora leoprua MeaHosuua CngopeHko. Ero HayuHan
CMesIoCTb, ynpaBieHYeCcKnn TanaHT U npefaHHOCTb
npodeccmm No3BONWAN CO3AaTb MOLLHYIO LKoNy be-
NOPYCCKON KapAuoNoruu, a ero y4eHukn 6epexxHo
COXPaHAIOT 3aN0XKEeHHble TPaANLMK.

Mma Teoprua MeaHoBnuya CrMOOpPEHKO HAOMKHO
6bITb BNUCaHO 30510TbiMK OykBamu B nctopuio 6e-
NOPYCCKON MeAULMHBI 1 YBEKOBEUYEHO B Ha3BaHWM
Pecny6nvMKkaHCKOro Hay4YHO-MPaKTUYECKOro LeHTpa
«Kapanonorusay.

JOKTOp MefMUMNHCKUX HayK,
npodeccop J1.I. lfennc

JoKTop 6MoNornyeckrx Hayk,
npodeccop A.B. ®ponos
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Pesiome

BeBegeHwme. [poBefeHme aNMaeMMonornyeckux nccneqoBaHnm ana nsyyeHnsa nonynauu-
OHHbIX M reHAEPHbIX aCNeKToB 3a601eBaEMOCTN 1 CMEPTHOCTU NALMEHTOB, NepeHecLUnx
MH}APKT MUOKapAa 1 OCTpoe HapylleHWe MO3rOBOro KpoBoobpalleHUs, ABNAETCA Ha-
YasSibHbIM 3TaNOM Pa3pPaboTKM PErncTPoOB AN MOHUTOPUHIA MeLVKO-AemMorpadryeckmx
nokasaresnen.

Llenb. YcTaHOBUTbL MHaMUKY noka3atenein 3aboneBaeMocTy U CMEPTHOCTY MaLUEHTOB,
nepeHecwwmx nHGapkT Muokapaa (MM) n/unm octpoe HapyLLeHMe MO3roBOro KpoBoobpa-
weHna (OHMK), TepputopranbHO NPUKPENIEHHbIX K YUpeXAeHUo 34paBoOXpaHeHmns
aMmbynaTopHO-NONNKANHUYECKOTO TUNa r. MMHCKa; onpeaennTb YAenbHbI BEC MY>KUMH 1
MEHLLMH B CTPYKType uccrnegyemblix nokasatenen.

MaTtepmanbi n metoabl. [posesneH aHanu3 faHHbIX 2093 NnauneHTOB, HAXOAALLMXCA Nof
MEeAVLMHCKAM HabnoeHeM B yupexaeHny 3apaBooxpaHeHns ambynaTopHO-NoNnKIm-
Huuyeckoro Tina r. MuHcka (odurumnanbHas popma rocyiapCTBEHHOWM CTaTUCTUYECKON OT-
yeTHOCTU — popma «1-3a6051eBaEMOCTb») C HaIMUEM B aHaMHe3e BEPUPULIMPOBAHHOIO
UM n/unn OHMK, 3apeructpmpoBaHHbIx B nepuog ¢ 01.01.2010 no 31.12.2022. CBegeHuA
0 uncne naumeHToB, ymepLumx ot UM nnn OHMK, 6binn nonyyeHbl Ha OCHOBaHUW AaHHbIX
NepBUYHbIX YUYETHbIX JOKYMEHTOB «BpauebHOoe cBNAEeTeNbCTBO O CMepTU (MepTBOpOXae-
Hun)» (bopma 106/y-10).

PesynbraTbl. YcTaHOBNEH pocT 3aboneBaemoct UM ¢ 206,3 Ha 100 TbiC. HaceneHus B
2010 r. go 232,7 Ha 100 Tbic. HaceneHua B 2022 r. 1 OHMK ¢ 83,3 Ha 100 TbiC. HaceneHus B
2010r. no 282 Ha 100 Tbic. HaceneHus B 2022 r. BoisiBneHa nonoxuTtenbHaa AUHAMMKa CHU-
eHua cmeptHocTy oT UM - 18,8+6,6 Ha 100 Tbic. HaceneHua B 2022 r. npoTtms 35,4+8,6
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OpwurrHasbHble UCCnefoBaHus
Original Research

Ha 100 Tbic. HaceneHna B 2010 r. CmepTHOCTb OoT OHMK xapaKkTepusoBanacb craTu-
CTMYECKN 3HauMmbIM poctoM — 108,3+15 Ha 100 Tbic. yenosek B 2010 . 1 124,6+17,1
Ha 100 Tbic. yenoBek B 2022 r. AHanun3 nokasatenen cmeptHoctn ot UM n OHMK, B 3a-
BMCMMOCTW OT MONa B Pa3HbIX BO3PaCTHbIX rPynnax, Nokasan BbICOKY0 CMEPTHOCTb Cpe-
On My>4nH B Bo3pacte 70-79, 80-89 net ot VIM (243,7 Ha 100 TbiC. HaceneHna n 294,6
Ha 100 TbiC. HaceneHUA COOTBETCTBEHHO), a B BO3pacTHbIX Kateropusax 60-69, 70-79,
80-89 net — ot OHMK (288,5 Ha 100 Tbic. HaceneHus; 809,2 Ha 100 Tbic. HaceneHusa; 1342,1
Ha 100 TbiC. HaceneHna COOTBETCTBEHHO).

3aknioueHmne. BbiABneHbl pasnmumMa B NokasaTesnsax 3aboneBaemMocTM U CMEPTHOCTU
oT UM n OHMK cpeaun My»CKOro 1 »eHCKOro HaceneHus, 3aKpenneHHoro Tepputopu-
anbHO 3a yuypexaeHuem 3[paBoOXpaHeHuA amOynaTopHO-MONMKIMHUYECKOrO Tuna
r. MMHCKa. YcTaHOBMIEHa AMHaMKMKa poCTa noKasaTesel 3a60neBaeMoCT U CMEPTHOCTHU
oT OHMK B 2022 1. B cpaBHeHUn ¢ 2010 T.

KnioueBble cnoBa: MHbapKT M1oOKapaa, 0CTpoe HapylleHe MO3roBoro Kposoobpatle-
HuA, 3a60NeBaeMoCTb, CMEPTHOCTb, aMOyNaTOPHO-MONMKIMHNYECKaA NPaKTNKa, PerncTp
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Abstract

Purpose. To establish trends in morbidity and mortality rates in patients with myocardial
infarction (MI) and/or acute cerebrovascular accident (ACA), geographically attached to
an outpatient polyclinic healthcare facility in Minsk, and to determine the proportion of
men and women in the structure of the studied indicators.

Materials and methods. An analysis of the data of 2,093 patients under medical
supervision in an outpatient healthcare facility in Minsk (official form of state statistical
reporting: form "1-morbidity") with a history of verified Ml and/or ACA registered in the
period from 01.01.2010 to 31.12.2022 was carried out. The information on the number
of patients died from Ml or ACA was obtained from the primary accounting documents
"Medical certificate of death (stillbirth)" (form 106/u-10).
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MonyNAUNOHHbIE N FeHAEPHbIE aCNeKTbl 3360/1€BaEMOCTMN 11 CMEPTHOCTM NaLNEHTOB,
nepeHecLInx MHGaPKT MAOKapAAa N OCTPOe HapyLLeHne MO3roBOro KpoBoobpalleHms

Results. The incidence of Ml increased from 206.3 per 100,000 population in 2010 to 232.7
per 100,000 population in 2022, and of ACA from 83.3 per 100,000 population in 2010 to
282 per 100,000 population in 2022. A positive trend in the reduction of mortality from
MI was revealed: 18.8+6.6 per 100 thousand of the population in 2022 against 35.4+8.6
per 100.thousand of the population in 2010. Mortality from cancer was characterized by a
statistically significantincrease: 108.3+15 per 100 thousand peoplein 2010and 124.6+17.1
per 100 thousand people in 2022. The analysis of mortality rates from MI and cancer
depending on gender in different age groups showed high mortality among men aged
70-79 and 80-89 years from myocardial infarction (243.7 per 100 thousand population
and 294.6 per 100 thousand population, respectively), and in the age categories of 60-69,
70-79 and 80-89 years from cancer (288.5 per 100 thousand population; 809.2 per 100
thousand of the population; and 1342.1 per 100 thousand of the population, respectively).
Conclusion. Differences in the morbidity and mortality rates from Ml and ACA among
the male and female populations assigned geographically to the outpatient health care
facility in Minsk was revealed. The trends in the rise of morbidity and mortality from cancer
in 2022 compared to 2010 were established.

Keywords: myocardial infarction, acute cerebrovascular accident, morbidity, mortality,
outpatient practice, registry

B BBEOEHWE

Poct nokasaTteneii 3a601eBaemMoCTM U CMEPTHOCTM OT BONEe3Hel cUCTeMbl KPOBO-
obpauweHua (BCK) npeactaBnaet coboi akTyanbHy0 Npobnemy COBPEMEHHOIO 34paBo-
oxpaHeHus [1]. Tak, nepBuyHas 3aboneBaemocTb BCK B Pecny6nuke benapyco B 2023 .
coctaBuna 342 Tbic. cnyyaes, unm 3731 cayydan Ha 100 Tbic. HaceneHusA [2]. Mo gaHHbIM
HauwnoHanbHoro ctatnctnyeckoro kommteTa, B 2019 r. B Pecny6nuke benapycb oT Bcex
npuuuH ymepnn 120 470 yenoBek, U3 HMX B TPYAOCNOCOOHOM Bo3pacTe — 23 375, B TOM
uncne ot BCK - 71 017 cnyvaes, nnu 59% B cTpyKType obuiein cmepTHOCTU. CMepPTHOCTb
ot bCK B Pecnybnuke benapycb B 2019 . coctaBuna 754,1 Ha 100 Tbic. HaceneHus [3].
NHpapkT mnokapga (MM) n octpoe HapylueHre MO3roBoro Kpooobpaulerusa (OHMK),
KoTopoe o6befunHAeT B cebe NoHATME MHPAPKTa MO3ra NWEMUYECKOTO UK Kaparmo3am60-
NMYECKOro reHesa, a TakXke remopparnyeckoro uHcynora [4, 5], 3aHMmaloT nuaupyoLlee
MeCTO B CTPYKTYpe MPWUYMH CMEPTHOCTU U MHBaNUAM3aLmmn HaceneHnsa Pecny6nuku be-
napycb. NonosuHa nayneHtos nocsie OHMK nmeloT orpaHuyYeHnsa Xn3HegeAaTeIbHOCTN
[6], uTo TpebyeT pa3paboTKN U BHEAPEHUA AOMONTHUTENIBHOIO KOMIMJIEKCA MEPONPUATUIA,
HanpaBeJ/ieHHbIX Ha MUHMMU3aLMIO HEraTUBHOTO BANAHUA CEPAEUYHO-COCYANCTBIX OCNOX-
HeHWIn Ha NoKa3aTenu 3[0pPoBbA HaceneHus. NPOrHo3Hble AaHHbIe, ONy6IMKOBaHHbIE B
Hay4yHoOW nuTepaType, NpegnonaraloT pocT cmepTHocT oT OHMK Bo Bcem mupe. 370 06y-
CJIOBJIEHO YBeNMYEHNEM CpeAHeN NPOJOIHKUTENbHOCTY KN3HW, [0SV NINL, MOXMWIIOTO BO3-
pacTa B CTPYKTYpe HaceneHns, pOCTOM pacnpoCcTpaHeHHOCTM GaKTOPOB prCKa pa3BUTUA
BCK [7-9]. Oxkupaetca aByKpaTHOe yBenuueHre MeanLUMHCKUX PacxofoB Ha npodunak-
TUKY, AVArHOCTUKY 1 NleUeHne CepaeuHO-cocyamncTbix 3aboneaHuin (CC3) n nprupocT Ha
60% HenpAMbIX 3aTpaT 13-3a HU3KOWN NpoussoanTenbHocT Tpyaa [10, 11]. B pamkax npo-
rpamm no gemorpaguueckorn 6esonacHoctn B Pecnybnvke benapycb ¢ 2006 r. peanusy-
I0TCA KOMIMJIEKCHbIE MePONPUATUA, HaNpPaB/ieHHbIe Ha CO3faHune YCII0BUIA ANA yNydLlleHnA
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310POBbA HaceNeHNA, aKTUBHOTO BbIABNEHWA XPOHUYECKNX HENHOEKLIMOHHBIX 3aboneBa-
HUI, 3ddeKTMBHON NPOdUNAKTMKM, CBOEBPEMEHHOIO 1 AOCTYMHOTO fleueHns, cTabunmsa-
LM NoKasaTene CMepTHOCTU HaceneHnsa B TpyfocnocobHom Bo3pacTe [12-14].

Mo paHHbIM BcemmpHOI opraHM3auum 34paBOOXPaHEHWA, B TeueHre NociefHUX
20 neT HabnofgaeTcA HEYKNOHHbIV pocT abcontoTHoro uncna cnydyaes OHMK v cmepTenb-
HbIX MCXOA0B OT HUX [5]. OTMeueHo, uto cmepTHOCTb oT OHMK npeBanvpyeTt Hag cmep-
THoCTbto oT UM [15].

MnaHmpoBaHMe 1 nNpoBefeHVe 3NNAEMMNONIOTMYECKNX UCCNEA0BaHUN ABNAETCA He-
oTbemsieMol YacTbio 3GGEKTUBHOINO KOHTPONA KayecTBa OKa3aHWA MefMLUHCKOW Mo-
MOLLM 1 CMOCOBCTBYET paLMoHanbHOMY pacnpeaeneHunio MMeLLMXCA pecypcoB B Lensax
BTOpUYHOM npodunaktukm UM n OHMK [7, 16].

B LIEJTb NCCJIEOOBAHUA

YcTaHOBUTb AMHAMKKY Moka3aTenen 3aboneBaemMoCcT M CMEPTHOCTM MaLUEHTOB,
nepeHecwwmx UM n/vnn OHMK, TepputopranbHO NPUKPENEHHbIX K yYpexaeHnio 3apa-
BOOXpPaHeHUA ambynaTopHO-MONNKAMHUYECKOro Tna . M1MHCKa; onpeaennTb yaenbHbIN
BEC MY>XUMH U KEHLLMH B CTPYKTYpe UccrefyemMbix nokasatenen.

B MATEPWAJIbI U METObI

MNpoBepeH aHanu3 gaHHbIX 2093 nauMeHTOB C HanMuuem B aHaMmHese BepudnLnpo-
BaHHoro VIM n/unn OHMK, 3apernctpupoBaHHbix B nepuog ¢ 01.01.2010 no 31.12.2022,
06CnyKMBaLNXCA B yUpeXAeHUM 30paBoOXpaHeHNAa aMbynaTopHO-NONNKIANHUYECKOTO
TMna r. MuHcka.

Ab6contotHoe uucno cnyvaes OHMK n M, 3apernctpupoBaHHbIX Y NaLueHToB B BO3-
pacTte 18 neT u cTapLue, 6bi710 MONYYEHO Ha OCHOBE aHas3a eXxerofHblx JaHHbIX rocyaap-
CTBEHHOW CTaTUCTUYECKOWN OTYETHOCTU GOpPMbI «1-3aboneBaemocTb» — «OTYET O uncne
3aboneBaHWI, 3apernMcTpPMpPOBaHHbIX Y MaLMEHTOB, MPOXMBAOLWMNX B paloHe 06CnyXu-
BaHMA OpraHn3auumn 3qpaBooXpaHeHna, oKa3biBaloLwen MeguLMHCKYo noMoLlb». PeecTp
NL, 3aperncTpUpoBaHHbIX C STUMK 3aboneBaHnAMY, 6b11 chOpPMUPOBaH Ha OCHOBE JaH-
HbIX BbIMUCHbBIX SMUKPU30B CTaLNOHAPOB . MMHCKa, NONyYeHHbIX MO TEPPUTOPUANbHOMY
NPUHLMNY 3aKpenyieHna NaureHToB, 6a3bl JaHHbIX ML, HAXoAAWMXCA Nog HabnogeHnem
B FOPOACKOM M PalilOHHOM KapAMONOrMYeckoMm LieHTPe, a Takke Ha OCHOBaHMU MHOp-
MaLuK O rpaxaHax, NpoLleawmnx ocBMaeTeNbCTBOBaHNE B MeANKO-peabunmtaLMmoHHOM
SKCMepTHON KOMUCCUMY NO NpuyrHe nepeHeceHHoro M u/mnmn OHMK.

MNepBuyHas 3abonesaemoctb M n OHMK paccunTbiBanacb Kak KOnmMyecTBo 3aperu-
CTPVPOBaHHbIX CilyyaeB 6one3Heln BnepBble B X13HU Mo kodam 121, 122, 160-164 Mexay-
HapopaHo kKnaccnomkaumm 6onesHein 10-ro nepecmotpa (MKB-10) 3a rog B nepecueTe Ha
100 TbIC. HaceneHwus.

CeepeHua o umcne ymepwmx ot UM unm OHMK 6binm nonyyeHbl Ha OCHOBaHWUW AaH-
HbIX MEPBUYHBIX YYETHbIX JOKYMEHTOB — «BpauebHoe cBUAeTeNbCTBO O CMEPTH (MepTBO-
poxxgeHun)» (bopma 106/y-10). CMepTHOCTb OT 3TUX 3aboneBaHuUi onpeaensanach Kak Ko-
NNYeCcTBO CiyyaeB cmepTuh oT 6onesHew no kogam MKB-10 121, 122, 160-164 3a 12 mecaues
B nepecyete Ha 100 TbIC. HaceneHus.

[na Kaxporo KONMYeCcTBEHHOro MoKasaTena onpefenaAnocb cpegHee 3HaveHve (M),
CTaHAapTHoe oTKNoHeHwue (SD), napameTpbl NpeactaBfeHbl Kak M+SD, 95% posepuTenb-
HbI nHTepBan (95% [WN) ona M. Pasnnuma cuntanucb CTaTUCTUYECKM 3HAYMMbIMU NPU
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3HaueHun p<0,05. AHanu3 3HaYMMOCTU Pas3NUuUMin B Nokasatenax 3abonesaemocTv u
CMepTHOCTM NPOBOAWACA C UCNOSIb30BaHMEM KpuTepusa «xun-kBagpat MNupcoHax. MNpu aHa-
n13e AMHAMMKKN NoKasaTesel 3a6oneBaeMocTu n cmeptHocTh oT MMM n OHMK nposoaun-
CA perpeccroHHbIN aHanus. Mpy pacyeTax UCMOMb30BaNNCh CBEAEHMA O YNCIIEHHOCTU 1
BO3PAaCTHOW CTPYKTYpe HaceneHus yupexKaeHus 3apaBooxpaHeHuns ambynaTtopHo-nonu-
KNMHMYecKoro Tuna r. MmHcKa, ABNALWEeroca NMAOTHOM opraHu3aLluei no BHeApeHUio B
Pecny6nuke benapycb pernctpa naumeHToB, nepeHecwix VMM n/unm OHMK.

B PE3YNbTATbl U OBCYXOEHNE

B TeueHmne aHanm3npyemoro nepuopa (2010-2022 rr.) UncneHHOCTb 06CNy>KMBaeMoro
HaceneHua opraHn3auun 3gpaBooxpaHeHna cHusunacb ¢ 48 000 B 2010 r. no 42 550 B
2022 r. n3-3a NOCTOAHHOW ecTeCcTBeHHOM Ybbinu HaceneHusa (Tabn. 1).

B TeueHve aHanum3upyemoro nepuopa oTmeuvanca poct 3abonesaemoct UM c
206,3+20,7 Ha 100 TbiCc. Hacenenma B 2010 r. po 232,7+23,4 Ha 100 TbiC. HaceneHuA
B 2022 r. u OHMK ¢ 83,3+13,2 Ha 100 Tbic. HaceneHus B 2010 r. oo 282+25,7 Ha 100 TbIC.
HaceneHua B 2022 r. (Tabn. 1, puc. 1).

MNpoBeAeH aHann3 CMepPTHOCTU HaceneHnsa, 3aKpenIeHHoro 3a yupexaeHnem 3gpaBo-
oxpaHeHusa ambynaTopHO-NOANKAMHMYeCKoro Tuna r. MmHcka, no npuunHe UM n OHMK
(tabn. 2).

OnpegeneHa nonoXxutenbHaa AUHaAMMKa CHWKEHWA MoKasaTtesiell CMepTHOCTU OT
WM B yupexgeHun 3apaBooxpaHeHUAa amOynaTopHO-MONMKAMHMYECKOrO Tvna T MuH-
cKa (18,8+6,6 Ha 100 Tbic. HaceneHua B 2022 r. npotns 35,448,6 Ha 100 TbiC. HaceneHuA
B 2010 r.). CmepTHOCTb Mo npuunHe OHMK ¢ ncxogHoro 3HadyeHmaA 108,3+£15 Ha 100 Toic.
uTtenen B 2010 . Bo3pocna Ao 124,6+17,1 Ha 100 TbiC. HaceneHus B 2022 T. (Tabn. 2, puc. 2).

Ta6bnuua 1

3a6oneBaemocTb HaceneHua UM n OHMK B yupexaeHun 3gpaBooxpaHeHNsA aMbynaTopHo-
NONVKANHNYecKoro Tuna r. MmHcka

Table 1

Ml and ACA morbidity among the population in an outpatient polyclinic healthcare facility in Minsk

32601eB3EMOCTD 3a6oneBaeMocTb 32601EB2EMOCTL 3a6oneBaemoctb
lop HaceneHune UM, cnysan M Ha 100 TbIC., OHMK, cnyuan OHMK Ha 100 TbIC.,
M+SE M+SE
2010 |48000 99 206,3120,7 40 83,3+13,2
2011 | 44000 73 165,9£19,4 15 34,14£8,8
2012 | 45100 92 203,9+21,2 22 48,8+10,4
2013 |44 200 101 228,5+22,7 32 72,4+12,8
2014 | 42500 103 242,4+239 114 268,2+25,1
2015 |43 000 104 241,9+23,7 136 316,3+£27,1
2016 |43 240 29 228,9+23 125 289,1+25,8
2017 | 43490 94 216,1£22,3 62 142,6+18,1
2018 |43470 60 138+17,8 53 121,9+16,7
2019 | 42460 97 228,5+23,2 80 188,4+21,0
2020 | 42650 54 126,6£17,2 76 178,2+20,4
2021 | 42680 69 161,7+£19,4 71 166,4+19,7
2022 | 42550 99 232,7+23,4 120 282+25,7
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Puc. 1. 3a6oneBaemoctb UM n OHMK B yupexxgeHun 3gpaBooxpaHeHns am6ynaTopHo-
noNnuKNnHU4YecKkoro Tuna r. MuHcka B nepuog 2010-2022 rr. (Ha 100 TbiC. HaceneHusA)

Fig. 1. Ml and ACA morbidity among the population in an outpatient polyclinic healthcare facility
in Minsk in the period 2010-2022 (per 100,000 population)

B 2018 r. ycTaHOBMIEHO CHUXKeHME 3aboneBaemoctn IM go 138+17,8 Ha 100 TbIC. Ha-
cenenua (n=60) B cpaBHeHUN ¢ 2017 1. - 216,1+22 Ha 100 Tbic. HaceneHua (n=94), p=0,006;
B 2020 T. 8o 126,6+17,2 Ha 100 Tbic. HaceneHus (n=54) B cpaBHeHUN ¢ 2019 . — 228,5+23,2
Ha 100 Tbic. HaceneHus (n=97), p<0,001 (Tabn. 3).

3abonesaemoctb OHMK B 2014 1. BO3pocna fo 268,2+25,1 Ha 100 TbiC. HaceneHus
(n=114) no cpaBHeHuIo C NpegwecTeyowmm 2013 1. - 72,4+12,8 Ha 100 TbiC. HaceneHuA
(n=32), p<0,001; B 2022 1. — 0 282+25,7 Ha 100 TbiC. HaceneHus (n=120) NO cpaBHEHNIO C
2021 .- 166,4%£19,7 Ha 100 TbiC. HaceneHus (n=71), p<0,001 (Tabn. 3).

Ta6bnuua 2

CmepTHOCTb HaceneHus or UM n OHMK B yupexxaeHun 3gpaBooxpaHeHnA ambynaTopHo-
NONANKNVHNYECKoro Tuna r. MuHcka

Table 2

Mortality from Ml and ACA among the population in an outpatient polyclinic healthcare facility in Minsk

CmepTHOCTb | CmepTHOCTb OT UM | CMepTHOCTb CMepTHOCTb OT

lop Hacenenne | ot UM, cny- Ha 100 TbIC., ot OHMK, OHMK Ha 100 TbIC.,
Yam M=SE cnyvaun M=SE

2010 48 000 17 35,4+8,6 52 108,315

2011 44000 12 27,379 52 118,2+£16,4

2012 45100 9 19,9+6,7 45 99,8+14,9

2013 44 200 8 18,1+£6,4 38 85,9+13,9

2014 42500 14 32,9+8,8 40 94,1+14,9

2015 43 000 8 18,6+6,6 50 116,3+16,4

2016 43 240 13 30,1+8,3 32 74+13,1

2017 43 490 6 13,8+5,6 32 73,613

2018 43470 9 20,7+6,9 36 82,8+13,8

2019 42 460 10 23,6+7,4 34 80,1+13,7

2020 42 650 13 30,5+8,5 45 105,5+15,7

2021 42 680 4 9,4+4,7 51 119,5+16,7

2022 42 550 8 18,8+6,6 53 124,6£17,1
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Puc. 2. CmepTHOCTb OT UM 1 OHMK B yupexxaeHnu 3qpaBooxpaHeHsi ambynaTopHo-
NONUKNMHNYECKoro Tuna r. MuHcka B nepuog 2010-2022 rr. (Ha 100 TbiC. HaceneHus)

Fig. 2. Mortality from Ml and ACA in an outpatient polyclinic healthcare facility in Minsk in the period
2010-2022 (per 100,000 population)

CHwxeHue cmepTHOCTM OoT MMM B 2021 1. no cpaBHeHuio ¢ 2020 1. (9,4+4,7 Ha 100 TbIC.
HaceneHua (n=4) n 30,5+8,5 Ha 100 Tbic. HaceneHusA (n=13) cooTBeTCTBEHHO, p=0,028) MO-
XeT 6bITb CBA3aHO KaK C MefIMKO-coLmanbHbiMK dakTopamu, Tak U C ynyylleHnem opraHu-
3aL MK OKa3aHMs MeguLMHCKOM nomoLm [16].

CmepTHOCTb oT OHMK 3a aHanu3mpyemblil Nepuof Haxoamnacb Ha CTabunbHO BbICO-
KOM ypoBHe 6e3 CTaTUCTUYEeCKM 3HauMMbIX pas3nuuun, kpome 2016 n 2015 r. — 74+13,1

Ta6bnuua 3

[OvHamMmuKa nokasarteneil 3a60neBaeMoCTN U CMEPTHOCTU HaceneHus oT UM n OHMK B yupexaeHun
3ApaBooXpaHeHuA ambynaTopHo-noANKANHNYeckoro Tuna r. MuHcka B nepuopg 2010-2022 rr.

Table 3

Trends in morbidity and mortality from Ml and ACA among the population in an outpatient polyclinic
healthcare facility in Minsk in the period 2010-2022

Hacene- 3aboneBae 3a6oneBae gr::- :Z;Tor
Top — moctb UM, | p moctb OHMK, | p ot UM, P OHMK, p
cnyvyan cnyvyan cnyyan cnyuan
2010 | 48000 99 40 17 52
2011 | 44000 73 0,16 15 0,002 12 0,49 52 0,66
2012 |45100 92 0,19 22 0,25 9 0,48 45 0,41
2013 | 44200 101 0,43 32 0,17 8 085 |38 0,50
2014 | 42500 103 0,67 114 <0,001 |14 0,17 40 0,69
2015 | 43000 104 0,99 136 0,19 8 085 |50 0,39
2016 |43 240 29 0,70 125 0,47 13 0,24 32 0,044
2017 |43490 94 0,69 62 <0,001 |6 0,093 |32 0,98
2018 | 43470 60 0,006 |53 0,42 9 040 |36 0,61
2019 |42460 97 0,003 80 0,014 10 0,88 34 0,87
2020 |42650 54 <0,001 |76 0,73 13 0,48 45 0,25
2021 | 42680 69 0,17 71 0,83 4 0,028 |51 0,48
2022 | 42550 99 0,027 120 <0,001 |8 0,25 53 0,92
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Ha 100 Tbic. HaceneHna (n=32) n 116,3+16,4 Ha 100 TbiC. HaceneHusa (n=50), p=0,044, co-
OTBETCTBEHHO (Tabn. 3).

IvHamrKa gemorpaduyecknx nokasartesnen ¢ TeYeHNEM BPEMEHUN NPU PerpeccroH-
HOM aHasnu3e BbiABMNa cNabylo TeHAEHUMIO K CHUXeHMIo 3abonesaemoctu M - 2,23 cny-
yas Ha 100 TbiC. HaceneHwus B rog, R*=0,05 (punc. 3).

YctaHoBneH pocT 3abonesaemoctt OHMK - 12,4 cnyyas Ha 100 TbiC. HaceneHus B rog,
R?=0,25 (pwc. 4).

PerpeccroHHbIi aHann3 cmepTHOCTM OT MM nokasan HepaBHOMEPHYIO AWHAMUKY
CHVIXKEHNA N POCTa AaHHOTrO Nokasarens, R*=0,19 (puc. 5).

YctaHoBneHa cTabunmsauua yposHa cmeptHoctu ot OHMK B yupexaeHuun 3apaso-
oxpaHeHusa ambynaTopHO-NONMNKAMHUYecKoro Tuna r. MuHcka B nepuog 2010-2022 rr.,
R*=0,003 (pwc. 6).
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Puc. 3. inHamuka 3a6onesaemoctn UM B yupexxaeHum s3gpaBooxpaHeHus ambynaTopHo-
NoNMKNMHN4YecKoro Tuna r. MuHcka B nepuog 2010-2022 rr. (Ha 100 Tbic. HaceneHusA)

Fig. 3. Trends in MI morbidity in an outpatient polyclinic healthcare facility in Minsk in the period
2010-2022 (per 100,000 population)
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Puc. 4. AinHamuKka 3a6oneBaemoctn OHMK B yupexpeHun 3gpaBooxpaHeHus ambynaTopHo-
nonukKnnHu4eckoro Tuna r. MuHucka B nepuog 2010-2022 rr. (Ha 100 Tbic. HaceneHusA)

Fig. 4. Trends in ACA morbidity in an outpatient polyclinic healthcare facility in Minsk in the period
2010-2022 (per 100,000 population)
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Puc. 5. luHamunKa cmepTHocTh oT UM B yupexxaeHun 3gpaBooxpaHeHna am6ynaTopHo-
NoNMKNMHUYecKoro Tuna r. MuHcka B nepuog 2010-2022 rr. (Ha 100 TbiC. HaceneHusA)

Fig. 5. Trends in mortality from Ml in an outpatient polyclinic healthcare facility in Minsk in the period
2010-2022 (per 100,000 population)
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Puc. 6. AinHamuka cmepTHocTy oT OHMK B yupexpaeHnmn 3gpaBooxpaHeHs ambynaTopHo-
NONANKNANHNYecKoro Tuna r. MuHcka B nepuog 2010-2022 rr. (Ha 100 Tbic. HaceneHus)

Fig. 6. Trends in mortality from ACA in an outpatient polyclinic healthcare facility in Minsk in the period
2010-2022 (per 100,000 population)

AHanu3 nosioBoW CTPYKTYpPbl NaLMeHToB ambynaTopHO-MONMNKIVHNYECKOI OpraHu3a-
unn 3ppaBooxpaHeHma r. MMHCKa nokasan, YTo cpefiHee KonmnyecTBo 06Cny»KMBaemMoro
HaceneHusa 3a 13 net HabnoaeHUA cocTaBmo 43 766 yenoBek, U3 HUX 19 568 (44,7%) My»-
UYnH 1 24 198 (55,3%) }eHWwmH (purc. 7). CnoXmnBLLAACA NONOBO3pPacTHaA CTPYKTypa Ha-
ceneHva umena cnegyowme XxapakTepucTuKn: HepaBHOMepHOe pacnpegeneHve nuuy no
BO3PaCTHbIM rpyrnnam, HepaBHOMEpPHasa YNCNEHHOCTb MYXCKOFO U XEHCKOro HaceneHums
(ocobeHHO B CTapLUKX BO3PACTHbIX FPyMnax), perpeccrBHas BO3pacTHaA CTPyKTypa — CTa-
pbifi (ybbiBatoLwmin) TMN HaceneHus no knaccudukaumm O. byproepdepa [17].

[pynna nauveHtoB u3 1144 yenosek B Bo3pacTe 67,7+11,4 ropa, nepeHeclwmnx
MM, O6bina npepctaBneHa nNpevMyLecTBEHHO MyXuuHamu (59%, n=677, Bo3pacT
64,1+£11,8 ropga). Bospact xeHwuH (41%, n=467) B Q[daHHOW rpynne COCTaBuUN
71,9+11,2 ropa.
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Puc. 7. YcpepHeHHas (2010-2022 rr.) nonoBo3pacTHaA Nnupamuaa am6ynatopHo-nonnKnnHNYeckomn
opraHusayum sgpaBooxpaHeHus r. MuHcka
Fig. 7. Average (2010-2022) age-sex pyramid of an outpatient polyclinic healthcare facility in Minsk

lpynna naumeHToB, nepeHecwux OHMK, Bkntouana 949 uenoBek, cpegn KOTOPbIX
509 myxumH (53,6%) n 440 xeHwWwmH (46,4%). CpegHuUin BO3pacT MaLMeHTOB COCTaBUI
68,56+10,9 roga (My>kunHbl — 65,64+10,69 rofa, *keHwuHbl — 73,19+5,63 roga).

Cpean Bcex cnyyaes OHMK ygenbHbI BeC ero otaesibHbIX TUMOB pacnpegensanca cne-
ayownm obpasom: cybapaxHouaanbHoe KposousnusHue — 0,9% (n=9), BHyTpMMO3roBoe
KpoBousnusHue — 9,4% (n=89), nHpapKT mo3ra — 64,3% (n=610), cy6aypanbHOe KPOBOU3-
nusHme — 0,2% (n=2), NHCYNbT HEYTOUHEHHDIV KaK KPOBOU3NIUAHME UK MHbapKT — 25,2%
(n=239).

YncneHnHocTb rpynnbl naymeHTos, nepeHecwnx M n OHMK, B pa3nnuHble nepuopfbl
2010-2022 rr. coctaBuna 48 yenoek (27 myXuunH (44%) n 21 xeHwuHa (56%)), N3 HUX
nepeHecwmx MM n OHMK B kaneHgapHom rogy (MM+OHMK-365) - 11 nauneHTOB B BO3-
pacte 70,1+10,7 roga (My>kumHbl — 59,0+2,8 roga, »keHwmHbl — 61,0+4,2 roaa). 3a aHanu3u-
pyembiln nepuog ymepnu 52,1% (n=25) nauMeHTOB, N3 HX B NEPBbI rof nocsie 0CTporo
CepAeYHO-COCYANCTOro cobbiTnA — 36% (N=9). BbiGblIM B CBA3M C MEPEMEHON MecTa »u-
TenbcTBa 4,2% (n=2) nauneHToB. MprnunHamm cmepTn Ny, nepeHecumnx MM n OHMK, ag-
NANNCH: MHPAPKT Mo3ra — 28% (n=7), uepebpanbHblii aTepocknepos — 32% (n=8), ocTpbIiii
unn noBTopHbIN M - 12% (n=3), nocneactsna nepeHeceHHoro B npotuiom OHMK - 16%
(n=4), oHKonornyeckue 3abonesaHna — 8% (n=2), KopoHaBUpYycHas nHoekuma — 4% (n=1).
MMonyyeHHble faHHble COOTBETCTBYIOT pe3yNibTaTaM paHee NPOBEefEHHbIX UCCNefoBaHUN,
CBUAETENbCTBYIOWMX O TOM, YTO COYETaHHOEe aTepOCK/IepPOTUYECKOE NMOPAKEHME KOPO-
HapHOrO 1 LepebpanbHOro COCYANCTbIX HacCEHOB yBENMYMBAET PUCK Pa3BUTUA cepaey-
HO-COCYAUCTBIX OCIIOXKHEHUIA 1 HEGAronpUATHBIX MCXOA0B 3aboneBaHuii [18].

CpaBHUTENbHbIN aHanM3 NoKasaTenei 3a601eBaeMOCTM N CMEPTHOCTU CPefm MyXUNH
1 keHWwmH ot UM n OHMK npepctaBneH B 1abn. 4.
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Ta6bnuua 4
3a6oneBaemoctb UM n OHMK cpepay My>KUlH 1 XKeHLWNH am6ynaTopHO-NOANKANHNYECKOI
opraHunsauum sgpaBooxpaHeHuns r. MuHcka (Ha 100 Tbic. HaceneHus)

Table 4

Ml and ACA morbidity among men and women of an outpatient polyclinic healthcare facility of Minsk
(per 100,000 population)

3a6oneBaemocTb | 3aboneBaemoctb |3aboneBaemMocTb 3aboneBaemoctb

fon  Hacenenme | Lo TiG, | na 100 Toic, | Ha 100 Tics | i a 100 Toicy
M+SE M+SE M+SE M+SE

2010 |48000 270,3+£35,4 154,5+24,1 74,6+18,6 90,4+18,5

2011 | 44000 218,6+33,3 123,3£22,5 55,9£16,9 16,4+8,2

2012 |45100 292,6+38,0 132,3+23,0 79,3£19,8 24,1+9,8

2013 | 44200 278,3+37,5 188,2+27,7 86,0+20,9 61,4+15,8

2014 | 42500 278,9+38,3 212,8+30,1 289,4+£39 251,1£32,6

2015 |43 000 301,7+£39,6 193,5+28,5 395,3+45,3 252,4+32,5

2016 | 43240 294,8+39,0 175,7£27,1 382,8+44,4 213,3£29,8

2017 | 43490 318,9+40,4 133,1423,5 154,3+28,1 133,1£23,5

2018 | 43470 205,8+32,5 83,2+18,6 149,2+27,7 99,9+20,4

2019 | 42460 289,7+39 178,9£27,6 226,5+£34,5 157,6£25,9

2020 |42650 157,3+28,7 101,8+20,8 236+35,1 131,5+£23,6

2021 | 42680 241,1+£35,5 97,5£20,3 214,9+33,5 127,1£23,2

2022 |42550 320,6+41 161,5+26,2 346,9+42,6 280,5+34,5

B TeueHue aHanusmpyemoro nepuoaa HabnogeHna (2010-2022 rr.) 3aboneBaemocTb
MM n OHMK n3meHsnacb cnegytowmm obpasom: poct 3abonesaemoctut UM c 270,3+35,4
Ha 100 Tbic. HaceneHua B 2010 1. go 320,641 Ha 100 TbiC. HaceneHna B 2022 r. cpean My -
UVH, CTabuIbHbIN ypoBeHb 3abonesaemoctn UM cpefim xeHLwmH — 154,5+24,1 Ha 100 Tbic.
HaceneHua B 2010 1. n 161,5£26,2 Ha 100 Tbic. HaceneHua B 2022 r., pocT 3abonieBaemMo-
ctm OHMK cpegun myxunH ¢ 74,6£18,6 Ha 100 Tbic. HaceneHna B 2010 r. go 346,9+42,6
Ha 100 Tbic. HaceneHna B 2022 1. (B 4,6 pa3a) N Cpeam XeHWmnH — ¢ 90,4+18,5 Ha 100 TbiC.
Hacenenua B 2010 . go 280,5%£34,5 Ha 100 Tbic. HaceneHua B 2022 r. (B 3,1 pa3za). Mo nu-
TepaTypHbIM JaHHbIM, HabnoAaeMbl POCT 3aperncTpupoBaHHbix cnyvyaes OHMK n M B
2022 r. B psige CTpaH 6bll CBA3aH C NO34AHMM O6palleHneM NALMEHTOB 33 MeAULUHCKOM
NMOMOLLbIO 1 MOCNeACTBUAMM MepeHeCceHHON KOPOHaBMpYCHOW UHbeKunn B nepuog,
2019-2022 rr. [19]. Heo6xoaMmo OTMETWTb, UTO Y NIL, MYXCKOrO MoJia 3HauyeHnsA nokasa-
Tenew 3abonesaemocTvt UM 1 OHMK 6binn Bbille, YeM Y >KeHLUH (Tabn. 4).

Camble HM3KMe NoKa3saTtenu cmepTHocTn oT IM cpeau my»UmH 6biiv 3aperncTprpoBa-
Hbl B 2013 1. n coctaBunm 15,2+8,8 Ha 100 Tbic. HaceneHus, camblie BblcoOkne —51,7+16,4 Ha
100 TbIC. HaceneHua — 6binK ycTaHoBneHbl B 2016 1. MUHUManbHbIA ypOBEHb CMEPTHOCTU
ot M cpegu »eHwuH otmevanca B 2021 r. — 4,2+4,2 Ha 100 TbiC. HaceneHus, a Makcu-
ManbHbI — B 2010 1.: 33,9+11,3 Ha 100 Tbic. HaceneHus (Tabn. 5).

Camble HM3KMe MoKasaTenu cmepTHocTM oT OHMK cpefm MyxumH 6binn 3aperu-
cTpupoBaHbl B 2016 1. 1 coctaBunun 67,2+18,6 Ha 100 TbIC. HaceneHms, caMmble BbiICOKME —
172,84£29,6 Ha 100 TbiC. HaceneHua — 6binn BolABReHbI B 2022 r. CMepTHOCTb oT OHMK cpe-
[V XKEHLLUVMH Ha MMHVIMasibHOM YpPOBHe Obina yctaHosneHa B 2017 1. u coctasuna 62,4+16,1
Ha 100 TbIC. HaceneHnsA, MakCMMaJsbHbIN YPOBEHb 3aperncTpnpoBaH B 2022 .- 127,5+23,3
Ha 100 Tbic. HaceneHua (tabn. 5).
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Tabnuua

5

CmepTHOCTb OT UM 1 OHMK cpepu my>X4mH 1 XKeHLH amOynaTopHO-NONNKANHUYECKOI OopraHusauumn
3ApaBooxpaHeHusA r. MuHcka (Ha 100 Tbic. HaceneHus)

Table 5

Mortality from Ml and ACA among men and women of an outpatient polyclinic healthcare facility of
Minsk (per 100,000 population)

CmepTHOCTb OT CmepTHOCTb OT CmepTHOCTb OT CmepTHOCTb OT
fon | Hacememite | e, |t v 100 10, | it w3 100 ic, | i a 100 T
Mz+SE Mz=SE Mz+SE Mz+SE
2010 | 48000 37,3%13,2 33,9+11,3 88,5+20,3 120,6+21,3
2011 44000 25,4+11,4 28,8+£10,9 172,8+29,6 78,1£17,9
2012 | 45100 19,8+9,9 20,1£9 133,9+25,8 68,2+16,5
2013 | 44200 15,2+8,8 20,5+9,1 91,1+21,5 81,8+18,3
2014 | 42500 47,4+15,8 21,3%£9,5 121,0£25,2 72,3%17,5
2015 | 43000 20,8+£10,4 16,8+8,4 109,2+23,8 126,2+23,0
2016 | 43240 51,7164 12,5+7,2 67,2+18,6 79,5+18,2
2017 | 43490 15,4+8,9 12,5+7,2 87,4+21,2 62,4+16,1
2018 | 43470 46,3+15,4 0 97,8+22,4 70,7+17,1
2019 | 42460 36,9+13,9 12,8+7,4 100,1+22,9 63,9+16,5
2020 | 42650 42+14,8 21,2+9,5 120,6+25,1 93,3%x19,9
2021 42 680 15,749,1 4,2+4,2 131,04£26,2 110,2+21,6
2022 | 42550 15,8+9,1 21,3%£9,5 120,9+25,2 127,5+23,3

CpaBHeHUe nokasaTtenei 3a6oieBaeMocTn  cmepTHocTn oT UM 1 OHMK Ha 100 Tbic.
HaceneHuA NPon3BOAMNOCH C UCMOJSIb30BaHNEM KpUTEPUA YNIKOKCOHA ANA CBA3HbIX Bbl-
6GOPOK, KOTOPbIN NMOKa3as Hainume JOCTOBEPHbIX PA3fINUMIN MEXAY MYXXUMHAMU U XKeH-
wmHamu (Tabn. 6, 7).

Ta6bnuua 6

MokasarTenu 3a6oneBaeMoCTI MY>KCKOTO 1 XKEHCKOro HacesieHUsi amM6ynaTopHO-NONNKANHNYECKOI
opraHusauyum sgpaBooxpaHeHus r. MuHcka (Ha 100 Tbic. HaceneHus)

Table 6

Morbidity rates among male and female populations of an outpatient of an outpatient polyclinic
healthcare facility of Minsk (per 100,000 population)

Fon 3a6oneBaemoctb UM | 3a6oneBaemoctb UM | 3a6oneBaemoctb 3a6oneBaeMocTb
cpean My>X4nH cpeau XXeHWnH OHMK cpean myxunH | OHMK cpeam xKeHWwmH

2010 |2703 154,5 74,6 90,4

2011 218,6 123,3 55,9 16,4

2012 | 2926 132,3 79,3 24,1

2013 | 2783 188,2 86,0 61,4

2014 | 278,9 212,8 289,4 251,1

2015 |301,7 193,55 395,3 2524

2016 |294,8 175,7 382,8 2133

2017 |318,9 1331 154,3 1331

2018 |205,8 83,2 149,2 99,9

2019 |289,7 178,9 226,5 157,6

2020 | 1573 101,8 236,0 131,5

2021 2411 97,5 2149 1271

2022 |320,6 161,5 346,9 280,5

p 0,001 0,002
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Ta6bnuua 7

MoKa3aTenu cMepTHOCTI MYXKCKOTO 1 XKEHCKOro Hace/leHNA aMbynaTopHO-NONNKANHNYECKOI
opraHusauun 3gpaBooxpaHeHus r. MuHcka (Ha 100 Tbic. HaceneHus)

Table 7

Mortality rates among male and female populations of an outpatient polyclinic healthcare facility of
Minsk (per 100,000 population)

Fon CmepTtHOCTb OT UM | CmepTHOCTL OT UM gnﬁ;::::ﬂm CmepTHOCTb OT OHMK
cpean MyXuuH cpeau XKeHWWH pr— cpeau XKeHWH
2010 37,3 33,9 88,5 120,6
2011 25,4 28,8 172,8 78,1
2012 19,8 20,1 133,9 68,2
2013 15,2 20,5 91,1 81,8
2014 47,4 21,3 121,0 72,3
2015 20,8 16,8 109,2 126,2
2016 51,7 12,5 67,2 79,5
2017 15,4 12,5 87,4 62,4
2018 46,3 0,0 97,8 70,7
2019 36,9 12,8 100,1 63,9
2020 42,0 21,2 120,6 93,3
2021 15,7 4,2 131,0 110,2
2022 15,8 21,3 120,9 127,5
P 0,046 0,046
Ta6bnuuya 8

YcpepHeHHaA NonoBo3pacTHaA CTPYKTypa 3a6oneBaemoctn n cmeptHocTy ot UM n OHMK

B amGynaTopHO-NONNKANHNYECKOI OpraHnsauu 3gpaBooxpaHenusa r. MuHcka sa nepuop 2010-2022 rr.
Table 8

Average age and gender structure of Ml and ACA morbidity and mortality in an outpatient polyclinic
healthcare facility of Minsk for the period 2010-2022

3a6oneBaemoctb UM | 3a6oneBaemocTb CmepTHOCTb OT UM CMepTHOCTb OT

Ha 100 Tbic. Hacene- | OHMK Ha 100 Tbic. Ha 100 Tbic. Hace- OHMK Ha 100 Tbic.
Bospacr | HuA HaceneHus neHnA HaceneHms

My>XunHbl m:"ll-llﬂ' My>XunHbl :ﬁ:nmm- My>XxunHbI :::HI.I.WI- My>XunHbI :ﬁ:nmm-
20-29 0,0 0,0 4,6 4,1 0,0 0,0 2,3 2,1
30-39 12,0 2,6 9,0 1,3 3,0 1,3 10,5 2,6
40-49 127,5 13,2 61,5 20,7 13,2 0,0 33,0 5,6
50-59 296,5 68,3 219,7 84,0 21,3 1,8 83,2 31,5
60-69 833,9 306,4 688,1 297,5 76,1 29,1 288,5 134,2
70-79 1491,7 746,7 1423,4 912,1 243,7 85,2 809,2 526,2
80-89 1734,9 1622,8 1636,7 1226,7 294,6 230,0 1342,1 1009,5
90-99 549,5 418,1 1648,4 1170,6 0,0 334,4 824,2 919,7

MpeacTaBneHHble JaHHble YCPeOHEHHOW MOJIOBO3PACcTHON CTPYKTYpbl 3aboneBae-
moct UM n OHMK noka3biBaloT pOCT 3TUX NOKasaTesienl No Mepe CTapeHusa HaceneHus
MY>KCKOTO U XeHCKOro nosa (Tabn. 8). Hanbonee BbicOKMIA ypoBeHb 3aboneBaemocTtut IM
1 OHMK cpeu My>UMH U >KeHLLMH Obl1 yCTaHOBJIEH B BO3paCcTHON rpynne ctapue 70 net
(pwnc. 8,9). 3aboneaemoctb UM 1 OHMK, Tak »e Kak 1 CMEPTHOCTb OT IAHHO NaToNorK,
npeBannpoBana Cpeamn My>UrH BO BCEX BO3PACTHbIX KaTeropusx.
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Puc. 8. iuHamuka 3a6oneBaemoctn UM B ambynaTopHO-NONANKANHNYECKOI OpraHu3ayum
3apaBooxpaHeHus r. MuHcka B 2010-2022 rr. (Ha 100 Tbic. HaceneHus)

Fig. 8. Trends in Ml morbidity in an outpatient polyclinic healthcare facility of Minsk in 2010-2022
(per 100,000 population)

1800
S 1600 =
E 1400 My>XuUunHbI Vs
= 1200 /
< 1000 /
£
é 800 KeHwWwmHbI
§ 600
2 400
[}
\':‘{ 200
0
20 30 40 50 60 70 80 90 100

Bo3pacrt, rogbl

Puc. 9. iunamunka 3a6onesaemoctn OHMK B am6GynaTopHO-NONNKNNHNYECKOI OpraHm3auumn
3ApaBooxpaHeHnA r. MuHcka B 2010-2022 rr. (Ha 100 TbiC. HaceneHus)

Fig. 9. Trends in ACA morbidity in an outpatient polyclinic healthcare facility of Minsk in 2010-2022
(per 100,000 population)

YcTaHoBEeHbl 60Niee BbICOKME NOKa3aTen CMePTHOCTM My>KU/H B BO3PACTHOW rpynne
80-89 net ot UM 1 OHMK - 294,6 Ha 100 Tbic. HaceneHna 1 1342,1 Ha 100 TbiC. HaceneHusA
COOTBETCTBEHHO (Tabn. 8, puc. 10, 11).

BbisiBNeHo, uTo 3a6051€EBaEMOCTb U CMEPTHOCTb OT M 1 OHMK y nu my»Kckoro nona
npeobnagana Hafl TaKOBOW Yy JINL, XEHCKOrO MOJIa, YTO COrNacyeTcs C AaHHbIMU MeXay-
HapOAHbIX PerMcTpoBbIX UCCNefoBaHN. Tem He MeHee B Noc/iefHue rogbl OTMevaeTca
yBeNMYeHne Ymcna cilyyaeB CMEPTU XKEeHLUUH CTapLUUX BO3pacTHbIX rpynn [20, 21].

Ha ocHoBaHuu aHanu3a popmbl 106/y-10 «BpauebHOe CBUAETENBCTBO O CMEPTU (MepT-
BOPOXAEHUM)» CAENaH BbIBOJ, YTO MPUUYMHAMU CMepTy Nnl, nepeHecwmx M, agnanuce:
nocnepcTeusa nepeHeceHHoro MM —23,3% (n=112), uepebpoBacKynspHble 3a6051eBaHUs —
17,1% (n=82), M - 16,7% (n=80), ieKomneHcauus nwemmyeckon 6onesHu cepaua — 16%
(n=77), nHdapKT Mo3ra - 6,7% (n=32), cepaeyHasa HegOCTaTouYHOCTb — 2,3% (n=11), OH-
Kosiormyeckne 3aboneaHus — 7,9% (n=38), Apyrve natonornyeckme coctosiHus (oTpas-
NEeHVSA, TPABMbI, XPOHMYECKMe 3ab0NeBaHNA NIEerknx, CaxapHblil AnabeT, KopoHABUPYCHas
uHdekuus) — 10% cnyuaes (n=48). Bcero 3a nepuog 2010-2022 rr. ymepnu 480 nauueH-
TOB, NepeHecwnx VM.
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Puc. 10. AuHamuka cmepTHocTn oT UM B amGynaTopHO-NONNKANMHUYECKOI OpraHusauumn
3ApaBooxpaHeHuA r. MuHcka B 2010-2022 rr. (Ha 100 TbiC. HaceneHus)

Fig. 10. Trends in Ml mortality in an outpatient polyclinic healthcare facility of Minsk in 2010-2022
(per 100,000 population)
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Puc. 11. AuHamnka cmeptHocTn oT OHMK B am6ynaTopHO-NOANKANHNYECKOI OpraHn3auum
3AapaBooxpaHeHus r. MuHcka B 2010-2022 rr. (Ha 100 Tbic. HaceneHuA)

Fig. 11. Trends in ACA mortality in an outpatient polyclinic healthcare facility of Minsk in 2010-2022
(per 100,000 population)

Cpeau naumeHToB, nepeHecwmnx OHMK, ymepnun 364 yenoseka. MMpnunHamm cmeptun
AsnaAnnce: nHdapkT mo3sra — 30,5% (n=111), uepebpoBackynapHble 3abonesaHusa — 29,1%
(n=106), pekoMneHcauma nwemmnyeckom 6onesHn cepaua — 16,2% (n=59), oHKonornye-
cKue 3aboneBaHus — 7,4% (n=27), nocneactsma nepeHeceHHoro OHMK - 3,6% (n=13),
cepfeyHaa HepgoctatouHocTb — 1,4% (n=5), UM - 0,5% (n=2), gpyrue natonormyeckme
COCTOAHNA (OTPaBNIEHNS, TPABMbI, XPOHMYECKIMEe 3a00/1eBaHNA NETKNX, CaxXapHblli Anaber,
KopoHaBupycHasa uHdekuua) — 11,3% cnyvaes (n=41).

YncneHHOCTb rpynmbl NaLMeHTOB, HaXoAMBLIEeNCcA Ha AUHAMMUUYEeCKoM HabnogeHnn B
aMbynaTopHO-NONNKANHUYECKOW OpraHM3auny 3apaBooxpaHeHns r. MmHcka no npuuu-
He UM n OHMK nun6o nx coyetaHms, Ha 31.12.2022 coctaBuna 1084, N3 HUX NauMeHToB
¢ UM - 549, nauymeHtoB ¢ OHMK - 535, nepeHecwnx B coBokynHoctu UM n OHMK - 21.
MpepctaBneHHas nHbopmauma BKNoYeHa B 6a3y AaHHbIX MUAOTHOW opraHu3auum Pecny-
6nukun benapycb ana BHegpeHWA perucTpa nauneHTos, nepeHecwnx M n/unu OHMK.
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CTatucTnyeckre faHHble 0 Clyyasax CMepTun ABNAKTCA NOKa3aTenAaMmn 340pOBbA Hace-
NEHWA U MOTYT ObITb MHAMKATOPOM KayecTBa OKa3aHuA MeguumnHcKkon nomolm [22]. Oa-
HaKo, No NTepaTypHbIM JaHHbIM, NpUMeHsAeMbli B Pecnybnnke benapycb pyyHol cno-
cob6 opopmneHus BpauebHbIX CBMAETENBCTB O CMEPTU MOXET NpuBoanTb bonee yem B
NonoBMHe CllyyaeB K oWrbKam B KOAUPOBaHUN NepBOHavanbHOM NPUUYUHbI cmepTu [23],
BCNeACTBME Yero B HacTosALLee BpeMA BO MHOIMX 3anafHblX CTPaHax KOAUpPOBaHue npu-
UYNH CMEPTU BbINOJSIHAETCA B aBTOMaTM3UPOBAHHbIX CUCTEMaXx cneLmanbHO NOAroTOBJIEeH-
HbIMW CneumnannucTamm — KognposLkamm [24, 25].

lNoka3aHo, YTo nMpoBegeHVe 3MNUAEMUONOTMYECKMX UCCefOBaHUN Ha HayanbHOM
3Tane co3faHnA PerncTpoB ABMAAETCA pPeLlalowWwmm WaroM npu ocyLwecTBNeHUM MOHUTO-
pUHra Meguko-gemorpadpuueckmx nokasatenenn u paspaboTke HayuyHO OHOCHOBAHHbIX
npodrnakTUYecKux MeponpuATUIN Ha PasHbIX YPOBHAX OKa3aHWA MeaULMHCKON NOMOLLM
naumeHTam Kapguonoruyeckoro npoounsa. Mpu cuctematnyeckon pabote C perncTtpom
NPOBOAMNTCA aKKyMYy/IMPOBaHME N aHann3 JaHHbIX O MauMeHTax BbICOKOro KapAMoBacKy-
NAPHOrO PUCKa, YTO NO3BONAET BbIABNATb 3aKOHOMEPHOCTY NPOrpeccnpoBaHna 3abone-
BaHMA 1 NPOrHO3MPOBaTb pa3BUTME HebNaronpUATHLIX UCXO4OB. ITO, B CBOIO ouyepefb,
[laeT BO3MOXHOCTb paccunTaTb NOTEHUMANbHbIN yuep6, KOTOPbIA MOXeT 6biTb HaHeCceH
300poBbio HaceneHus [9, 19]. BoiABneHme ycTpaHUMbIX 1 Moaudunumpyembix GakTopos,
ABNAOLMXCA YaCTbl0 MATOreHETUYECKNX MeXaHW3MOB aTePOCKNEPOTUYECKOro Nopake-
HMA KOPOHapHbIX 1 LepebpanbHbIX apTepuid, NO3BONUT pa3paboTtatb nepcoHnbmmpo-
BaHHble 1 3GdEeKTUBHbIE Mepbl TapreTHON MeAULNHCKON NPOPUNAKTUKN ANA CHUMXEHNA
nokasaTeniell CMepTHOCTU 1 3aboneBaeMocT oT BCK [26]. 2T0 0co6eHHO BaXKHO Af1A CO3-
JaHVA NPeun3NOoHHbIX peabnnutalMoHHbIX MPorpaMM, KoTopble MoryT 6biTb afganTupo-
BaHbl MO UHAMBUAYaNbHbIE NOTPEGHOCTU 1 YCIIOBUA XKMU3HW KaXKAoro nauneHTa.

B 3AK/TKOYEHUE

B pamkax npepacTaBfieHHOro PeTPOCNEeKTUBHOIO NCCNefOBaHUA M3yYeHbl NONynALN-
OHHble U FreHAepPHble acneKTbl 3a601eBaeMOCT Y CMEPTHOCTU NaLMEHTOB, NepeHecLUnx
NH}apKT MUOKapaa 1/vnm ocTpoe HapyLleHre MO3roBoro KpoBoobpaLleHrA B aHaMHe3e.
YcTaHoBneHo, UTo 3aboneBaeMocTb MHPAPKTOM M1OKapaa 1 OCTPbIM HapyLleHnemM mMo3-
roBOro KpoBOOOpaLleHNA HaceNleHNA YupexaeHnA 3 paBoOXpaHeHa aMbynaTopHO-Nno-
NUKNNMHUYecKoro Tuna r. MmHcka B 2022 r. coctaBmna 232,7+23,4 Ha 100 TbiC. YenoBek u
282+25,7 Ha 100 TbIC. YenloBEeK COOTBETCTBEHHO, YTO OTPaXaeT AMHAMUKY POCTa AaHHbIX
nokasatenen B cpaBHeHuu ¢ 2010 r. (206,3+20,7 Ha 100 Tbic. HaceneHuA n 83,3+£13,2 Ha
100 TbIC. HaceneHnA COOTBETCTBEHHO). 3a 2010-2022 rr. ymepnu 57% (n=27) naumneHToB,
nepeHecwmx M B couetaHum ¢ OHMK, 13 HUX B NepBbIN rof Nocse oCTPOoro cepaeyHo-
cocypuctoro cobbitua — 33,3% (n=9). Hanbonblwnii BKNag B CTPYKTypy 3abonesaemMocTu
n cmepTHOCTM OT MIM BHOCMNO MyXKCKOe HacefieHue: OTMeyeH pocT 3aboneBaemMocTu
c 270,3+35,4 Ha 100 Tbic. Hacenenma B 2010 r. go 320,6+41 Ha 100 TbiC. HaceneHuA
B 2022 r. Camblin BbICOKMI YPOBEHb CMEPTHOCTY Cpefnt MYXUUH Obl1 3aperncTpupoBaH
B 2016 r. n coctaBun 51,7+16,4 Ha 100 Tbic. HaceneHuA. 3aboneBaemoctb OHMK cpe-
AN MyXUMH yBennumnacb ¢ 74,6+18,6 Ha 100 Tbic. HaceneHna B 2010 r. oo 346,9+42,6
Ha 100 Tbic. HaceneHusa B 2022 1. (B 4,6 pasa), cpeamn *eHwmH — ¢ 90,4+18,5 Ha 100 TbIC.
HaceneHua B 2010 r. go 280,5+34,5 Ha 100 Tbic. HaceneHuA B 2022 1. (B 3,1 pasa), uto no-
3BONAET CTPATUPULMPOBATL KaTeropum HaceneHus npu paspabotke npodunaxkTnye-
CKUX Mep. OTU JaHHble aKTyanu3upyoT npobnemy yueTa 1 KOHTPONA KayecTBa OKa3aHusA
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MEeAVLMHCKON MOMOLLM UCCNeAyeMO KaTeropuy NaureHToB B CUNY CBOEW couranbHo-
3KOHOMUYECKOW N MeMKO-Aemorpadryeckor 3HaYMMOCTI.

Bbicokme nokasaTenu 3ab6oneBaeMoCcT U CMEPTHOCTW B MEPBbIN rof Nocsie nepeHe-
ceHHoro UM n OHMK penaloT JaHHyt0 KaTeropuio NaLyeHToB LeneBon rpynnon ana nc-
C/leloBaHNA B pamMmKax CO3[jaHUA COOTBETCTBYIOLLEro PerncTpa 1 fanbHenwero n3yyeHums
NPUYNHHO-CNIEACTBEHHbIX MEXaHN3MOB BAIMAHNA Ha NMOKa3aTenu 340POBbA HaceNeHus, a
TakXe 060CHOBbIBAOT MHTEHCUPUKALIMIO MPOBOAUMBIX NPOPUNAKTUYECKUX U SIeYeOHbIX
MEPONPUATAN Y JaHHOW KaTeropuu NaLneHToB.
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Pesiome

BBepeHume. B HacTosALLee BpemMsa CTaHOBUTCA aKTyanbHOWM Npobnema nHbapKta M1oKap-
[a y nayneHTOB MONOLOro Bo3pacTa, 0CO6EHHO Ha GpOoHe HacnefCTBEHHbIX HapyLUeHW
nunugHoro obmeHa. Hanuume cemeinHow runepxonectepuHemMmny 3a4acTyto CBA3AHO C
MHOrOCOCYyANCTbIM MOPaXKeHNEM KOPOHAPHOro pycna.

Llennb. MpoBecTy aHanu3 nopaxeHunsa KOPOHapHOro pycna u nepudepuyeckmx aptepun y
nauveHTOB MOJIOAOIO 1 CTapLUero Bo3pacTta ¢ MHGapKTOM M1OKapZa.

Matepuanbl n metogbl. B nccnenoBaHme BktodeH 221 NaumneHT ¢ MHGapPKTOM MUOKap-
[a, KOTOPOMY NPoBOANNACh SHAOBACKYNAPHAaA peBackynapmnsaumna mmokapga. OCHOBHy0
rpynny (Ol coctasunm 130 nuy monogoro Bo3pacTa (18-44 roga). KoHTponbHasa rpyn-
na (KN npepctaBneHa 91 nayneHTom ctapue 44 net. CpegHuii Bo3pact B O coctaBun
38,9+10,4 ropa, B KI - 57,8+9,5 ropa.

Pe3synbraTtbl. [laLmeHTbl MOMIOAOro BO3pacTa XapakTepu3oBaivcb JOCTOBEPHO 6ONbLIMM
YNCNIOM INL, C OAHOCOCYANCTBIM NOpPaXeHneM KopoHapHoro pycna (p=0,014), Torga Kak
[ONA NalueHToB CTapliero Bo3pacTta B 6osblueil mepe CBONCTBEHHO MHOrococyancroe
nopaxeHune (p=0,03). GakTOopammn prcka MHOrOCOCYAUCTOrO MOPAKEHNA KOPOHAPHbIX
apTepui y nauMeHTOB MONOAOro Bo3pacTa ABnAlTcA: KypeHne, OP=3,4 (1,011-5,383),
p=0,008; cemeliHbIi aHaMHe3 paHHUX CepAeYHO-COCYAUCTbIX 3abonesaHun, OP=3,368
(1,280-8,797), p=0,011; HacnegcTBEeHHble HapylleHWs nMnuaHoro obmeHa, OP=2,614
(1,015-7,185), p=0,045; apTepuranbHan runepteHsusa, OP=2,4 (1,076-6,282), p=0,031. Han-
6onee Bblpa)keHHOE NOpaXXeHre KOPOHapHOro pycna cpeam N1y MoJIoAoro Bo3pacTa 3a-
perncTprvpoBaHo y NauMeHToB C cemenHown runepxonectepuHemunent (CMXC) B couetaHnn
C runepnunonpotengemuen (a). ATepocknepos bpaxuouedasnbHbiX apTepuin perncTpu-
poBasnca JOCTOBEPHO Yallie Yy NaueHTOB CTapluero Bo3pacta B CPaBHEHNN C NnLamMun Jo
44 net - 79 (86,8%) B KI' npoTtuns 58 (44,6%) B OI (p<0,001).

3aknioueHue. Cpesi MONoOAbIX NALMEHTOB C UHGAPKTOM M1OKapaa AOCTOBEpHO 6ob-
Lee YnCno NnL, C OAHOCOCYAUCTbIM MOPaXKeHemM KopoHapHoro pycna. DakTtopamu prcka
MHOrOCOCYANCTOrO MOpPakeHMA KOPOHapHbIX apTepuil y NaunMeHToB MOIOAOro Bo3pacTa
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Abstract

Introduction. Currently, myocardial infarction in young patients is becoming an urgent
challenge, especially in the context of hereditary disorders of lipid metabolism. The
presence of familial hypercholesterolemia is often associated with multivessel coronary
artery lesions.

Purpose. To analyze the coronary bed and peripheral arteries lesions in young and older
patients with myocardial infarction.

Materials and methods. The study included 221 patients with myocardial infarction who
underwent endovascular myocardial revascularization. The main group (MG) consisted
of 130 young subjects (18-44 years old). The control group (CG) was represented by 91
patients older than 44 years. The average age in the MG was 38.9+10.4 years, while in the
CGit was 57.8+9.5 years.

Results. Young patients were characterized by a significantly higher number of individuals
with single-vessel coronary bed lesions (p=0.014), whereas older patients were more likely
to have multivessel lesions (p=0.03). The risk factors for multivessel coronary artery lesions
in young patients included: smoking OR=3.4 (1.011-5.383), p=0.008; family history of early
cardiovascular diseases OR=3.368 (1.280-8.797), p=0.011; hereditary lipid metabolism
disorders OR=2.614 (1.015-7.185), p=0.045; arterial hypertension OR=2.4 (1.076-6.282),
p=0.031. The most pronounced coronary bed lesions among young individuals were
registered in patients with familial hypercholesterolaemia (FH) in combination with
hyperlipoproteinemia (a). Atherosclerosis of the brachiocephalic arteries was significantly
more frequent in older patients compared to subjects under 44 years: 79 (86.8%) in the CG
versus 58 (44.6%) in the MG (p<0.001).

Conclusion. In young patients with myocardial infarction, single-vessel coronary bed
lesions are significantly more frequently observed. Risk factors for multivessel coronary
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artery lesions in young patients include smoking, family history of early cardiovascular
disease, hereditary lipid metabolism disorders, and arterial hypertension.

Keywords: myocardial infarction, risk factors, young age, lipid metabolism disorders,
coronary artery atherosclerosis

B BBEJAEHWE

Mpobnema nHpapkta Mrokapga (MM) B HacTosLiee BpeMs He TepsieT CBOEW aKTyallb-
HOCTW, HECMOTPA Ha COBPEMEHHbIE NOAXOAbl B eYEHUM, BKITIOYAIOLWMe CBOEBPEMEHHYIO
peBacKkynapusaumio M1mokapaa, onTMMasbHy0 MeQuKamMmeHTO3HYI0 Tepanuio, MCrnonb3ye-
Mble MPOrpamMmbl peabunmtauymm. NMo-npexHeMy OCTaeTcs BbICOKUM YPOBEHb UHBANNAM-
3alMmM NaLMeHToB, nepeHecwnx NHGAPKT MUOKapAa, YTO CBA3AHO C ABIEHUAMY cepaeuy-
HOM HegOCTaTOYHOCTH, B TOM Ynciie Cpeam naunmeHToB Moogoro Bo3pacta [1]. YposeHb
CMEPTHOCTM OT MHbAPKTa MUOKapAa Y MOSIOAbIX MaLUEHTOB B NEPUOL FroCnmTanm3aumm n
B TeueHue nepsoro rofa coctasnaAeT 0,7 1 3,1% COOTBETCTBEHHO, UTO CYLLECTBEHHO HUXE,
yeMm y nuu ctapue 44 net - 8,3 n 12% cooTBeTCTBEHHO [2]. B TO e BpemsA y monogbix fto-
[lel BbICOK YPOBEHb NMOBTOPHbIX MHPAPKTOB, UTO 3a4acCTyto CBA3AHO C HECBOEBPEMEHHbIM
BbISIBNIEHNEM HaC/IeACTBEHHbIX HAPYLIEHWI NUNugHoro obmeHa [3, 4]. Yactota noetop-
HbIX CEPAEYHO-COCYAMNCTbIX OCIIOMKHEHWI B NEPBbIN rof HabntopeHns coctaBnsieT ~20% u
B nocnegytowme 3 roga ewwe 20% [5].

CornacHo pgaHHbim unccneposaHua INTERHEART, vactota BcTpevaemocTty Tpaguuu-
OHHbIX (AKTOPOB PUCKA, TAaKUX KaK apTepuanbHasa rMNepTeH3us, KypeHue, caxapHbIi
AVabeT, HapyLLeHWe XNPOBOro 0OMeHa 1 Ap., Y MOIOAbIX NMaLUeHTOB ropasfo Bbille Mo
CPaBHEHMIO C MOXWUbIMK NaumMeHTamu [6]. [JaHHbIA GpaKT He Hallen NOATBEPXKAEHUA B UC-
CrlefoBaHuAX, NPOBOANMbIX B Pecniy6nvike benapych [4].

BbonbLwoe 3HaueHre B pa3BUTUN UHPaApPKTa MrOKapaa Y NaLuneHToB MOJIOA0ro Bo3pac-
Ta VIMEIOT HACNeACTBEHHbIE HAaPYLLEHUS NMMNULHOrO 06MeHa, Takne Kak ceMeliHas runep-
xonectepuHemuna (CMXC) u runepnunonpotengemus (a) (runeplin(a)), uto oTparkaerca B
BbIPA’>KEHHOCTU aTePOCKNEPOTUYECKOTO MOPAXKEHMA KakK KOPOHAPHBIX, Tak U nepudepu-
yecknx aptepun [7-11].

Mo pesynbratam KopoHapoaHruorpadum (KAl), npoBefeHHOW y MOnoAbIX NalueH-
TOB ¢ VIM, 06bI4HO O6HAPYKNBAETCA MEHEE OOLLNPHOE MOPAKEHNE KOPOHAPHOIO pPycna,
BCTPEYaeTca OAHOCOCYAUCTOE MOPAXKEHME WM e MHTAKTHble KOPOHApHble apTepuu,
pexe HabnoAaeTcst MHOTOCOCYAUCTOE 1 YCTbEBOE MOPAXKEHNE KOPOHAPHBIX apTepuin no
CpaBHEHNIO C 6onee NOXWbIMU NaumeHTamm [12-15].

MNaToreHe3 mMHbapKTa MUokKapha y mMonoabiX NaLMEHTOB HECKOSbKO OTANYAeTCA OT
npuunH UM B noxkmnom Bo3pacte. CoBpeMeHHble nnTepaTypHble AaHHble CBUAeTesb-
CTBYIOT O TOM, YTO Y MONOAbIX NALMEHTOB pexe BCTpeYvaeTcA KOPOHAPHbIN aTepoCKnepos
n 6onbwoe yncio M pasBuBaeTcs BcieAcTBUE Tpombo3a KopoHapHoW aptepun [14].
MpeapacnonoXeHHOCTb K aTePOTPOMOO03Y BbISIBNAETCA MPW HANUYMK NONMMOPGU3MOB B
reHax CBepTbIBalOLLEN CUCTEMbI KPOBU, UTO BAIMAET HA PUCK PAHHETO Pa3BUTUA CEPAEYHO-
cocygucton natonorun. MpunumnHomn M Takke MOXeT CNyK1Tb CMOHTAHHAA ANCCEKLMA KO-
POHapHbIX apTepuUi B rpynne MONOAbIX NaLMeHTOB CO cpeaHnM Bo3pacTom 43 roga [15].

[nAa naymeHTOB MONOAOro Bo3pacta C MHGAPKTOM MMOKapAa Mo pesynbraTam Ko-
poHapoaHrnorpadum MoxeT ObiTb BbiSIBIEHA NATONOMA KOPOHapPHbIX apTepuii B BUAE
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BPOX/AEHHbIX aHOMaNNIN OTXOXKAEHUA KOPOHAPHbIX apTepuii, MMOKapanaNbHbIX MOCTU-
KoB [16].

B HacToALlee Bpema CTaHOBUTCA akTyanbHOW NpobfieMa n3yyeHnsa cTeneHn nopaxe-
HUA KOPOHAPHOro pycsa 1 OLEHKM ee B3aMMOCBA3N C TPaaNLMOHHbIMK dakTopamu pu-
CKa, Hanuurem HacneACcTBEHHbIX HAPYLUEHWI NNMMAHOrO 06MeHa y NaluneHToB MOJIOA0rO
BO3pacTa, YTo B nocsiegytollem byaet cnocobCcTBOBaTb YNyyLLEHMIO NPOrPaMm CKPUHUH-
ra, pa3paboTke 1 BHEAPEHMNIO KOMMIEKCa NPodMnakTUYeCKUX MeEPONPUATAIA.

B LIEJ1Ib NCCNEOOBAHNA
MpoBecTn aHaIM3 NOPaXKeHVA KOPOHAPHOIO PYCa U NepudepryecKnx apTepuin y na-
LMEHTOB MOJIOAOIO U CTapLUEro Bo3pacTa ¢ UHPAPKTOM MUOKapAa.

B MATEPWAJIbl U METObI

B nccnepoBaHume BkntoyeH 221 naumeHT ¢ MHGapKTOM MM1OKapaa, KOTOPOMY MpPOBO-
annacb 3HAOBAaCKyNApHaa peBackynapusauma mmokapga. OcHosHyto rpynny (Ol cocTa-
svnu 130 nuy monogoro Bo3pacTa (18-44 roga). KoHTponbHasa rpynna (KIN npeacrasneHa
91 naumeHToMm cTapuwe 44 net. CpegHun Bo3pact B O coctasun 38,9+10,4 roga, B Kl -
57,8+9,5 ropga.

Kputepun BKnueHMA: naumeHTbl monogoro Bo3pacta (18-44 roga) u nmauyuneHTbl
45 net v cTapLue C NOATBEPKAEHHBIM AMArHO30M OCTPOro MH$papKTa MrMoKapaa 1 Bbinos-
HEHHbIM CTEHTUPOBAHNEM KOPOHaPHbIX apTepuid, a TakKe UHGOPMUPOBAHHOE NNCbMEH-
Hoe cornacue nauueHTa Ha yyactue B UCCnefoBaHNN.

Kputepumn ncknioyeHna: ocTpoe HapyLleHne MO3roBoro KposoobpalleHus, TPoM6o-
3MO0NUA NEroYHON apTeprK, BblpaxKeHHbIe KOTHUTUBHbIE HapyLUEHUs, 3/1I0KaYeCTBEHHble
HOBOOOPA30BaHNA B aKTUBHOWN CTaAnM C OXKMAAEMON NPOAOSIKUTENBHOCTbBIO KU3HN Me-
Hee 6 MecALEB, HaNMune NCUXNYecknx 3aboneBaHnin B aHaMHe3e, ocTpble NHPEKLMOH-
Hble 1 BocnanuTtesibHble 3aboneBaHNaA, 0TKa3 NaLMeHTa OT y4acTuA B UCCiefoBaHNN.

Bce naumeHTbl nonyyanu ctaHAapTHYO MeAnKaMeHTO3HYI0 Tepanuio COrMacHo KINHN-
yecKMM NPOTOKOMaM MO AMArHOCTMKE U leyeHnto nHdapKTa MMokapaa (noctaHoBneHne
MuHucTepcTBa 3gpaBooxpaHeHna Pecnybnukn benapycb ot 06.06.2017 N2 59).

Hemorpaduryeckan n KNMHNKO-aHAMHeCTUYECKaA XapaKTepncTuka naumeHTos OF n KI'
npegcTaBneHa B Tabn. 1.

Ana naumeHToB obenx rpynn Begylwmm GakTopom prcka bbina gucnnnuaemus, npu-
yem 6e3 JOCTOBEPHOW MEXrpynmnoBoW pasHuLbl. [loCTOBEpHble pasnuuua mexagy rpyn-
namu 3aperncTpmpoBaHbl AMLWb MO CEMENHOMY aHaMHe3Yy PaHHNX CepAeYHO-COCYANCTbIX
3aboneaHui (p=0,02). Heobxoanmo oTMeTUTb TOT $aKT, uTo NauymeHTol O focToBEPHO
pexe npuHumanu MAM®, B-6nokaTopbl, CTaTUHbI U Ae3arperaHTbl 4o pa3BUTMA NHbAPKTa
MUOKappa, YTO CBA3aHO C TeM, YTO 60MbLIMHCTBO NauneHToB u3 O He 3HanM 0 HannuUKn y
HUX apTepUanbHON rmMnepTeH3NN, HapyLLEHUI NNMMAHOrO 0bMeHa.

MaumeHTbl cTapliero Bo3pacta (KN xapakTepr3oBanncb JOCTOBEPHO 6ONMbLINM KO-
YeCTBOM NUL, C apTepuranbHol runepteHsunen (p=0,01), caxapHbiM gnadeTom (p=0,027), a
TaKXe KONNYeCTBOM TEKYLLNX KYPUbLLNKOB UK paHee KypusLmnx (p=0,03), c HapyLieHn-
AMUK Kunposoro obmeHa (p=0,006), 3noynotpebneHvnem ankoronsa (p=0,007) n xpoHnye-
cKkol 6onesHbto novek (p=0,001). HapyweHua nunugHoro obmeHa 3adpukcrpoBaHbl B 86%
cnyyvaeB y naumeHTos Kr.
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Ta6bnuua 1

Memorpadunueckas n KNMHNKO-aHaMHeCcTUYeCKana XapaKTepucTmka naynenTos O n KI'

Table 1

Demographic and clinical and anamnestic characteristics of MG and CG patients
Moxasarent lpynna nayueHToB p

or Kr

KonuyecTtBo naumeHToB, n (%) 130 91 -
CpenHun Bo3pacT, net (M+SD) 38,9+10,4 57,849,5 0,03
My>ckor non, n (%) 111 (85,4%) 71 (78%) 0,06
WMT, kr/m2 (M£SD) 27,9+7,3 28,8+4,9 0,07
TekyLme KypunbLMKM nnu paHee Kypuslume, n (%) 62 (47,7%) 57 (62,6%) 0,03
CemeliHbIN aHaMHe3 paHHuX CC3, n (%) 49 (37,6%) 22 (24%) 0,02
ApTepuranbHas runepteHsus, n (%) 61 (46,9%) 75 (82,4%) 0,01
CaxapHblin gnabert, n (%) 22 (16,9%) 33 (36,2%) 0,027
Oucnunuaemus, n (%) 100 (76,9%) 78 (86%) 0,230
HapyLueHue xunposoro obmeHa, n (%) 26 (20%) 36 (40%) 0,006
3noynotpebneHue ankoronem, n (%) 13 (10%) 24 (26,4%) 0,007
XpoHunueckas 60ne3Hb noyek, n (%) 11 (8,5%) 31 (34%) 0,001
XpoHuueckme 60n1e3HN OpraHoB AbixaHus, n (%) 13 (10%) 15 (16,4%) 0,260
3aboneBaHus Kpoew, n (%) 11 (8,5%) 4 (4,4%) 0,301
PesmaTonorunuyeckme 3abonesaHus, n (%) 7 (5,4%) 6 (6,6%) 0,872
Mpuem nANO®, n (%) 42 (32,3%) 67 (74%) 0,020
Mpuem BAB, n (%) 13 (10%) 33 (36%) 0,010
Mpunem cTaTnHOB, n (%) 8 (6,2%) 34 (38%) 0,003
Mpuem pesarperaHTos, n (%) 3(2,3%) 53 (58%) 0,002

Mpumeyanua: UMT - nnpekc maccol Tena; CC3 - cepfieuHo-cocyamncTble 3a6oneBanus; MAMND — MHIMBUTOPbI AHTMOTEH3NHMPEB-
pawwatowero depmeHTa; BAB — 6eTa-agpeHobnokaTopsl.

Y nayuenTtoB O 13 3aboneBaHuii KPOBY BbiABNEHbI: aHTUHOCHONUNMAHBIN CUHLPOM,
fedununTbl PakTOpoB CBepTbIBaHNA Y 8,5% NunL; peBmMaTonornyeckue 3abonesaHna 3ape-
rMCTPMpPOBaHbI B 5,4% cnyyaeB (BaCKynuTbl, CUCTEMHAA KpacHaa BONYaHKa 1 Ap.), AUCceK-
LN KOPOHAPHbIX apTepuin passunmncb y 3% naumeHToB.

Bcem nauveHTam, BKNIOYEHHbIM B NPOCNEKTMBHOE UCCefoBaHNE, NPOBOAUINCH 06-
LWenpPUHATbIE KIVHUKO-MHCTPYMEHTaNbHble 1 labopaTopHble 06CnefoBaHus, BKIOYaB-
wre B ceba c60p aHaMHeCTUYECKNX AaHHbIX, GU3MKanbHble NCCNEAOBaHNSA, KOMMNEKC
nabopaTopHbIX MCCneaoBaHWi (06K aHanM3 KPOoBU, BUOXMMUYECKUIA aHaNn3 KpOoBU
(MoueBMHa, KpeaTuHuH, roko3a, AJIT, ACT, MB-KOK), BbICOKOUYBCTBUTENbHbIV TPOMO-
HUH (Tnl), BbICOKOUYBCTBUTENbHbIN C-peakTuBHbIA 6e5oK, N-TepMrHanbHbIA GpparmeHT
MO3rOBOr0 HaTpPUNypeTMYeCKoro NenTuaa, MMNULHbIA CNeKTP, YPOBEeHb NUMNONpoTerHa
(a) J1M(a)). BeinonHAnacb ctaHpapTHaA 3anncb SNEKTPOKapanorpaMmmbl B 12 oTBefeHNAX.
Bcem naumeHTam BbINoNHANACb KOPOHapoaHruorpadua no cTaHgapTHoOM meToamke. Oue-
HMBaNNCb XapaKTep 1 CTeNneHb NOpa)keHUsA KOPOHapHOro pycna. B 3aBucnmoctm ot pac-
npepeneHna reMoANHaMMNYECKN 3HaYMMbIX CTEHO30B MO 3 MarncTpasibHbIM KOPOHAaPHbIM
aptepusam (KA) (nepefHein HUCxoaALWEN, ornbaloLeil U MPaBoi KOPOHaPHOI) NopaXxeHune
pacLeHMBanu Kak OgHOCOCYANCTOE NMMBO ABYX- U TPEXCOCYAMNCTOE..

MimnnaHTauuio CTEHTOB MPOBOAWIM B KOPOHApPHbIX apTepuax AUAMETPOM He MeHee
2,5 mm. Micnonb3oBanucb CTeHTbI C NIeKapCTBEHHBIM MOKPbITYEM. [pafaLmio KOPOHapHOro
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KPOBOTOKa Mo MH}apKT-CBA3aHHON apTepum nepes BMeLaTeIbCTBOM U YCMELHOCTb NpoLe-
aypbl oueHnBanu no wkane TIMI (Thrombolysis in Myocardial Infarction). Bcem nauneHTam
BbIMOJHANMCb TPaHCTOPaKasbHas axoKapauorpadus, xonTepoBckoe MoHUToprpoBaHue JKI.

[nA BbIABNEHNA NaLMEHTOB C onpeAeNieHHbIM U BEPOATHbIM ANarHO30M CEMENHOM -
nepxonectepuHemun (CMXC) 6bIAn NPYMEHEHbI KPUTEPUN FTONNAHACKUX ANMUAHBIX KNW-
HUK, OMCaHHble B eBPONENCKUX Y POCCUNCKNX PEKOMEHZaLMAX MO IeYeHUio aucnmnuae-
Mum 2019 r. [7]. KoHueHTpaywuto Jin(a) =50 mr/gn pacueHusanu Kak runeplin(a).

PacueT nHpekca komopbugHoctn Yapncona (MY) BbINOAHANM NO CTAaHAAPTHOW METO-
OVKe, cymmumpya 6annbl, COOTBETCTBYIOLME COMYTCTBYIOWMUM 3aboneBaHuam. B aHanums
BK/IOYANM Kak CepAeyHO-coCyancTble, Tak U Hanbonee YacTo BCTpeUaloLmeca XpoHmye-
CKne HerHeKLMOoHHbIe 3aboneBaHUA. B 3aBUCMMOCTM OT NONYYEHHOro 3HaYeHNA Bbige-
NANY NauneHToB ¢ H13KuM (0-1 6ann), cpegHum (2-3 6anna) u BblICoKUMm (4 n 6onee 6anna)
YPOBHEM KOMOPOUAHOCTU.

CTaTMCTUYECKMIN aHanuU3: NPU ONUCaHUK NCXOAHBIX XapaKTepUCTMK FPYynn BblYUCAANN
CcpefHue 3HaueHnA, CTaHAAPTHOE OTKIIOHEHWE, YacTOTy BCTPEYAEMOCTM 1A AUCKPETHbIX
nepemeHHbIX. [py cpaBHEHNM NepemMeHHbIX UCMOb30Banm t-TecT U X?> COOTBETCTBEHHO.
[nAa ctaTncTnyeckoro aHanusa NpumeHanacb nporpamma SPSS Statistica 26.

B PE3YJIbTATbHI

MauneHTbl MONOAOro Bo3pacTa XapakTepusoBanmcb pa3Butuem nHbapKkta Mmokapaa
nepeaHen CTEHKM NIEBOro »enyfaouka B 65,4% cnyyaeB 1 HMxHen cteHKkn JIXK 'y 33,8% ue-
NOBeK, B TO BpeMsA Kak cpeaun naumeHToB ctaplue 44 net UM B nepefHein cTeHKe 3aperu-
CTPYPOBaH y 52,7% nauuneHToB, a HUXKHeN — y 46,2% yenosek (Tabn. 2).

MopaxeHune NMMKB 3apernctprpoBaHo y 52% naunentos OI 1 36,7% B KI (p=0,02),
3Haummoe noparkeHune MKA 3adurkcmpoBaHo B 26,9% cnyyaes Ol n'y 32,9% nuy KI. OT-
CYTCTBME reMOANHaMMYECKM 3Ha4YMMbIX CTEHO30B onpegeneHo B 11,8% cnydyaes y nauyu-
€HTOB MONOAOro Bo3pacTta 1y 6,3% nuu ctapuie 44 nert.

MaumeHTbl Monoporo Bo3pacta (OF) xapakTepr3oBanuCb [OCTOBEPHO 6OMbLUMM
YNCNOM INL, C OJHOCOCYANCTBIM NOPaXeHneM KopoHapHoro pycna (p=0,014), Torga Kak
B KI' npeobnaganu naumeHTbl C MHOrococyancTbiM nopaeHuem (p=0,03). CpegHee Ko-
NINYECTBO MMMAAHTUPOBaHHbIX cTeHToB B Ol — 1,39+0,08, B KI' - 1,67+0,09 Ha yenoBeka.
CpepHAa gnuHa CTEHTUPOBAHHOINO y4yacTKa KOPOHapHbIX apTepuin y naumeHtos OF —
29,32+£2,4 mm, B KT - 36,76+2,9 mm Ha yenoBeka (p=0,027). [MonHoTa peBacKkynapmsaumnm
B Ol coctaBuna 97,5% un3-3a npeobnagaHnsa 04HOCOCYANCTOrO MOPaXXeHNA KOPOHAPHOTo
pycna, y naumeHToB Kl — 86% (p=0,048) Ha doHe MHOroCcoCyAMCTOro NOpPaMeHna 1 NnaHu-
POBaHNA OTCPOUYEHHOW peBacKynAapm3auunm.

MNMopaxeHne cTBona neBon KopoHapHoi aptepuu (CT/IKA) y monogbix nauyueHTos (OrN)
perncTprpoBanoch pexe No CPaBHEHMIO C NaLMeHTaMu CTapLuern BO3pacTHOW rpynmbl: 4,6
npotus 12% B KI' (p=0,042).

B rpynne nauyueHToB monogoro Bo3pacta (Ol) Begywmm GpakTopom prcka bbina guc-
nunuaemusa (76,9%), npnyem 6e3 [OCTOBEPHOW pasHuMLbl ¢ NauneHTamu KI (p=0,23). Bnep-
Bble BbICTaB/IeH AMarHo3 cemenHon runepxonectepuHemnn B Ol'y 8,5% navmeHToB, coyve-
TaHue CI'XC ¢ runepnvnonpoTenHemmen (a) yctaHoBfeHo y 6,2% nuy,. MNaymeHTtol ¢ CMXC
yallle He 3HaNM 0 HaNMUUK y HUX 3aboneBaHsA, UMeN OTATOLLEHHbI CEMeHbIA aHaMHe3
No paHHUM CepPAEUYHO-COCYANCTbIM 3a60N1EBaHNAM U He NPUHUManK cTaTuHbl (p<0,001).
N3onuposaHHoe yBenuueHue ypoBHA Jin(a) 6onee 180 mr/gn 3aperncTtpupoBaHo y
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Ta6bnuua 2

UcxopHas KNMHNKO-aHrnorpadgunyeckas xapakrepucTmka nayeHToB

Table 2

Initial clinical and angiographic characteristics of patients
MokasaTtenb ‘ Or (n=130) ‘ Kl (n=91) ‘ p
Jlokanusauusa nHpapKra Mmmokapaa, n (%)
MNepepHnin 85 (65,4%) 48 (52,7%) 0,059
HwxxHmiA 44 (33,8%) 42 (46,2%) 0,065
JNokanusauyusa UCA, n (%)
MMXB 67 (52%) 33 (36,2%) 0,025
OB 8 (6,2%) 8 (8,8%) 0,457
MNKA 35 (26,9%) 30 (32,9%) 0,331
36B, BTK 2(1,5%) 8 (8,8%) 0,011
B - 5(5,5%) 0,025
XapakTtep nopakeHna KopoHapHoOro pycna, n (%) | - - -
OpHococyamcToe 81 (62,3%) 38 (42%) 0,014
[iByxcocyancToe 28 (21,5%) 24 (26%) H/p,
MHorococyauncToe 21 (16%) 29 (32%) 0,03
OLeHKa KOpoHapHOro KpoBoToKa no wkasne TIMI go peBackynsipusauum, n (%)
0-1 107 (82,3%) 63 (69%) 0,024
2-3 23 (17,7%) 28 (30,7%) 0,024
SYNTAX score, 6annos (M+SD) 17+7,6 21+6,3 0,044

Mpumeyanua: UCA - nHpapKT-cBA3aHHaA KopoHapHas apTepus; NIVIPKB — nepeHAa mexoxkenyfoukosasn BeTBb; OB — orvbatowan
BeTBb; KA - npaBas kopoHapHas apTepus; 3bB — 3aaHAA 6okoBas BeTBb; BTK — BeTBb Tynoro kpas; [IB — AnaroHanbHas BeTBb.

6% uyenoBek. AHann3 pesynbTaToB YCTaHOBWUA, UTo Ana 54,5% yuyactHukos O n 70% KI
(p=0,07) ypoBeHb JIn(a) cooTBeTCTBOBaN ONTMManbHOMY, T. €. He npeBbiwan 50 mr/an. B O
BbifIBIEHO 60/IbLUe NaLMEHTOB C BbICOKMM YPOBHEM NTMNONpPOoTenHa (a), npy 3STom cpepHee
3HayeHue cocTtaBmno 96,8+12,3 mr/gn npotune 43,2+11,4 mr/an (p=0,001) B KI' (yKa3aHHble
cpefHVe 3HauYeHre paccumTaHbl y naumneHToB ¢ yposHem JIn(a) >50 mr/an). Mpu aHannse
dakTopoB pricka y naumneHToB OF ycTaHOBMIEHO, UTO HaNNuyMe HaceACTBEHHbIX HapyLle-
HUA NUNUAHOrO ObMeHa XapaKTepr30Basiocb YBENUUYEHNEM PUCKa MHOrOCOCYAUCTOro
nopakeHnsa KopoHapHbix aptepuit, OP=2,614 (1,015-7,185), p=0,045. Xapaktep nopa-
MeHNA KOPOHApPHOro pycna y NaunMeHToB C HaCclleACTBEHHbIMM HapyLIeHUAMN NTNMUGHOIO
obMmeHa npeacTaBrieH B Tabn. 3.

CpefHee KONMMYECTBO MOPAKEHHbIX aTepPOCKIepO30M KOpPOHapHbIX aptepun B Ol
npu yposHe JIn(a) meHee 50 mr/an coctaBnset 1,3+0,1 Ha nauueHTa, npu Jin(a) 6onee

Ta6bnuuya 3

XapaKkrep nopaeHus KOPOHapHOro pyc/ia y NaLNeHTOB C HaC/IeACTBEHHbIMMN HapYyLLIeHUAMMN
nunugHoro o6meHa

Table 3

Nature of coronary bed lesions in patients with hereditary lipid metabolism disorders

XapakTep nopa)eHunsa Kopo- Or (n=130) CIrXC u/vunn Nn(a) Jin(a) oTr 50 go 180 mr/gn
HapHoro pycna, n (%) >180 mr/pgn (n=19) (n=50)

OpHococyauncToe 81 (62,3%) 1(5,2%) 29 (58%)

[iByxcocyancroe 28 (21,5%) 5 (26,4%) 15 (30%)

MHorococyauctoe 21 (16%) 13 (68,4%) 6 (12%)
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50 mr/pgn — 2,4+0,1 Ha yenoseka. MNayneHTbl O ¢ MHOrOCOCYANCTLIM NOPAXEHNEM TaKXe
XapaKTepr3oBaancCb Hanmunem ceMerHOro aHaMHe3a paHHNX cepAeyYHO-COCYANCTbIX 3a-
6onesaHuin, OP=3,368 (1,280-8,797), p=0,011.

Atepocknepo3 6paxuouedanbHbiX apTepuin perucTpupoBanca AOCTOBEPHO yalle y
nauMeHTOB CTapLlero Bo3pacTa B CpaBHeEHMM C nnuamun Ao 44 net: 79 (86,8%) B KI' npoTtus
58 (44,6%) OI (p<0,001). Heo6x0AUMO OTMETUTb, UTO Yy NaLMEHTOB MONOLOrO BO3pacTa
He 6b110 3aPUKCMPOBAHO KPUTUUYECKOTO CTEHO3UPOBaHNA GpaxnouedanbHbIX apTepuii.
B KI' kputnueckoe cteHo3nposaHue BLIA 3apeructpupoBaHo B 16,5% cnyyaes, npu 3TOM
OCHOBHbIMU haKTopamu prcka Obinu ANCANNUAEMISA, KypPeHUe, caxapHblii gruabeT n apTe-
pvianbHasa rmnepTeH3uns.

MNpw yposHe JIn(a) meHee 50 Mr/an y naumeHTOB MOIOAOrO BO3pacTa aTepoCKNepoTu-
yeckoe nopakeHne B bpaxuouedanbHbIX apTepUAX 3aperncTpmpoBaHo y 33% yenoBek
Or, npu JIn(a) 6onee 50 mr/an — y 62% nauueHtos (p=0,01). Bbicokuni ypoBeHb nunonpo-
TenHa (a) y nauneHTOB MOSIOAOMO BO3pacTa acCoOLMMPOBAH C aTePOCKNEPOTUYECKUM MO-
paxeHuem 6paxunouedanbHbix aptepunin: OP=1,857 (1,11-3,71).

Hanunune KypeHuna cBA3aHO C yBennyeHnem OTHOCUTEIbHOMO pYCcKa MHOrOCOCYANCTO-
ro NopaeHus y nayneHToB monogoro sospacta, OP=3,4 (1,011-5,383), p=0,008. Hanu-
yne apTepmanbHON rMNepTeH3NmM N OTCYTCTBUE KOHTPONA LiefIeBOro apTepuanbHOro gas-
NeHnA Take CBA3aHbl C PUCKOM MHOTOCOCYANCTOrO NOpaMeHna KOPOHAPHbIX apTepuin y
naumenTos Of, OP=2,4 (1,076-6,282), p=0,031.

Haunbonee yacTbiMn dpakTopaMm pucka pasBUTUA MHOTOCOCYANCTOrO NMOPaMeHNa Ko-
pOHapHOro pycnay nauMeHToB cTapluero Bo3pacTa (KN 6binu gucnunugemums, caxapHsoii
avabert, apTepuanbHasa rmnepTeHsnsa 1 KypeHue. Npu aHannse GbakTopoB prcka y naumeH-
ToB KI' € MHOrococyancTbiM NopaxkeHnem KOPOHapHbIX apTepuid YCTaHOBMIEHO, YTO NNLb
coueTaHne Kak MUHUMYM 3 GpaKTopoB ObiNo CBA3AHO C HaNMYMEM MHOTOCOCYANCTOrO Mo-
paXkeHUs KopoHapHbIx apTepunii. CpegHee konnuectso GpakTopoB pucka B KI coctaBuno
3,6, NPX 3TOM OTHOCUTESIbHBIN PUCK MHOFOCOCYANCTOrO NMOPaXKeHNA KOPOHAPHbIX apTe-
puii 6bin 3,3 (1,234-7,246), p=0,032. o aHrnorpadryecknm gaHHbIM, Y NaLMeHTOB CTap-
wero Bo3pacta 6ann no SYNTAX score 6bin1 Bbile, B CPaBHEHUM C NaLMEHTaMN MOMOAOIO
Bo3pacTa (2116,3 npotus 17+7,6 cooTBeTCTBEHHO (p=0,044)), UTO TaKKe CBUAETENbCTBO-
Basio O TAXeCTU NopaXxeHNsa KopoHapHoro pycna B K.

B psape cnyyaeB y nauneHTOB MOJIOAOrO BO3pacTa He 6bl1o BbIABIEHO MOPaXKeHWA KO-
POHApPHbIX apTePUN, YTO ObINO CBA3AHO C aHTUHOCHONMNMAHBIM CUHAPOMOM, AedULUTOM
dakTopos cBepTbIBaHUA Y 11 (8,5 %) nuu. PeBMaTonornyeckue 3abonesaHnsa 3aperncrpu-
poBaHbl B 7 (5,4%) cnyyasax (BacKynuTbl, CUCTEMHaA KpacHaa BOMYaHKa 1 Ap.), YTo npwm
BbINOJIHEHWM KOpOHapoaHruorpadum nposasnanocb AndoysHbIM YTONWEHNEM CTEHKU
KOPOHApPHbIX apTepuii. [Inccekumm KOPOHapHbIX apTepuin Kak nprynHa nHdapkta Mmo-
KapAa 3aperncTpupoBaHbl y 4 (3%) nauneHToB 6e3 CONyTCTBYIOLLEro aTepocKneposa.

B OBCYXJEHUE

OCHOBHbIMU GaKTOPaMU PUCKa aTePOCKNEPOTUYECKOTO CEPAEYHO-COCYANCTOrO 3a60-
neBaHVA No-NpeXHeMy ABMAITCA yrpaBiaeMble pakTopbl: BbICOKMI YPOBEHb X0ONIeCTepU-
Ha, TMNePTOHUA, KypeHWe CUrapeT, caxapHblil AnabeT n oxnpeHue [1, 4, 6]. OTaroweHHasn
HacneaCcTBEHHOCTb MO CepAeYHO-COCYANCTbIM 3a060MEeBaHMAM TakKe UMEET BaXKHOE 3Ha-
ueHme, Npuyem B 6osblLei Mepe AN NaLMeHTOB MOJSIOLOro BO3PacTa C HaCNeACTBEHHbI-
MV HapyLIEHUAMMN IMNMAHOro obmeHa [4, 6].
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MauneHTbl MONOZOro Bo3pacTa xapaKkTepu3yloTca npeobnafaHmeM ofHOCOCYANCTO-
ro nopaeHuna KOPoOHapHOro pycsa, NpuyemM NperMyLLeCcTBEHHO C MOpaXeHrem nepea-
Heln Mex>kenyfo4YKoBOl apTepnn 1 pa3BuTrem nepenHero uHdapkra mmokapga [12, 13].
B 60nblOM KonMuecTBe CylyyaeB B OCHOBE Pa3BUTUA MHPapKTa MMOKapAa Yy NaumneHToB
mnaglwe 44 net nexuT TPoMO603 KOPOHAPHOW apTeEPUX C UCXOLHO HU3KUM YPOBHEM KpO-
BoToka no TIMI 0-1 [12, 13]. B OI' Ha $oHe 0fHOCOCYANCTOrO NOPAKEHUSA 1N BOBNEUYEHNA
MMXB He BOo3HMKaeT Npobsiem ¢ onpeaeneHnem NHpapKT-CBA3aHHOW apTepumn.

[nAa nauneHTOB CTapluell BO3pacTHOM rpynnbl B OONbLINMHCTBE Clly4YaeB XapakTepHO
MHOrOCOCYMCTOE MOpPaXeHre KOPOHAPHOro pycna, npuyem fokanusauma uHdapkra
MUOKapAa yalle B HUKHel cTeHKe [7-9]. B paHHOM cnyvae onpefeneHue nHbapKT-cBa-
3aHHOI apTepumn MOXeT NpefCcTaBNATb onpeaeneHHble TPYAHOCTA BBUAY MHOFOCOCYAM-
CTOro nopakeHus.

BakHbIM haKTOM ANA NauMeHToB cTaplue 44 neT ABNAETCA TO, UTO AJ1A STOW rpynnbl N1y,
OTCYTCTBYET eAVHCTBEHHbIN BefyL M hakTop pUCKa, NPUBOAALLNIA K Pa3BUTUI0 MHOTOCO-
CYANCTOro NopaxeHna KOPOHapHOTo pycia 1 pa3BuUTUIo MHbapKTa MUOKapaa. 3HaueHune
nmeeT coueTaHne GakToOpPOB PrCKa U BbICOKUIN MHAEKC KOMOPOMAHOCTH, @ TakXe ANnTeNb-
HOCTb BO34eNCTBUA GakTOpPOB pucKa.

[nAa nauneHTOB MONOAOro Bo3pacta Hanbonee 3HauMMbIMK GakTopaMmn prcka pas-
BMTMA MHOFOCOCYAUCTOrO NopaKeHus ABNATCA (B nopaaKe yobiBaHUA): KypeHue, OTAro-
LLleHHasA HacneACTBEHHOCTb MO CephAeYHO-COCYANCTbIM 3a60N1eBaHNAM, HaceCTBEHHbIe
HapyLleHua nunuaHoro obMeHa (cemelnHas runepxonecTepuHemMmna U rmnepaMnonpoTen-
HemuA (a)), apTepuanbHasa rmnepTeH3us.

Bce nauymweHTbl ¢ CTXC 1 runep/in(a) y3Hanu 0 HanMumMm y HUX HacnedCTBEHHbIX Ha-
pyweHun nunugHoro obmeHa NuWb BO BPEeMA CTalMOHApPHOro neuyeHusa nHbapKTa
Muokappga. Mpy 3TOM NCXOAHbIN YPOBEHb IMMOMNPOTENHOB HWU3KOW MIOTHOCTM Y NaLneH-
ToB ¢ CI'XC coctaBun 8,7 mmonb/n, ypoBeHb JIn(a) — 99 mr/an (MakcumasnbHbIA YPOBEHb
338 mr/gn). BaxHbiM dakToM AnA 3TMX NauMeHTOB ABMAETCA Haluume Yy HUX MHOro-
COCYQMCTOro NopaeHna KOPOHaPHbIX apTePUIA, a TakXe aTepoCKNepoTMYEeCcKOro nopa-
XeHuna 6paxuouedanbHbix apTepurit. Takum 06pa3oM, OUeHb BaXKHbIM aCNeKTOM B paMKax
nepBrYHON NPOdUNAKTUKM CepeYHO-COCYANCTbIX 3ab0N1eBaHN ABNAETCA CBOEBPEMEH-
HOe BbIAIBJIEHWE TAXENbIX HapyLUIEHU NTMNUAHOro obMeHa, MHMUMaumna agekBaTHol rmno-
NUNNLEMUYECKO Tepanuu, KOHTPOSb 3a MPOBOAUMON Tepanuen, UTo NPUBEAET K CHMKe-
HMI0 CMEPTHOCTU N MHBANVMAN3ALIMM OT CeplieYHO-COCYANCTbIX 3aboneBaHuii [7-9].

HecmoTpsA Ha TO, UTO B HEKOTOPbIX IUTEPATYPHbIX MCTOYHUKAX MMEIOTCA JaHHble O TOM,
UTO Y MONOAbIX NaLMEHTOB peXke BCTPeYaeTCcA KOPOHapHbIA aTepocknepos u bonbluoe
uncno M passuBaeTtca BcneacTame Tpomb0o3a KOPOHapHOWM apTepum, He0OXoAMMO yuu-
TbiBaTb TOT $aKT, UTo TPOoM603 B 6ONbLINHCTBE CJlyYaeB pa3BMBaETCA NPU pa3pbiBe HecTa-
H6UNbHOM aTepoCKNepoTUYeCKOn 6nALKKY, MYCTb U Hebonbluoro obbema [12, 13]. Hanuumne
TPoM603a B KOPOHaPHOW apTepru NnLLb B HEOONbLIOM KONMYeCTBe CllyyaeB CBA3AHO C KO-
poHapHbIM TPOoM6030M 6e3 UeTKOro aHaToMMyeckoro cybcTpata Ha doHe Tpombodunuii.

OTCyTCTBME aTEPOCKNEPOTMYECKOrO NOPAXKEHNA KOPOHAPHbIX apTepuii y NaLmeHToB
MOJI00r0 BO3pacTa C MHPapKTOM MUOKapaa MoXKeT ObITb CBA3aHO C Hanuumem aHTudoc-
donMnNuaHOro CMHAPOMa UMK C UHBIMK ayTOUMMYHHbIMK 3aboneBaHnAMMK, UTo Tpebyet
BbINOJIHEHVA CBOEBPEMEHHON N1abopaTopHON ANAarHOCTUKM AaHHbIX 3aboneBaHuUn n Ha-
CTOPOXKEHHOCTN Bpayeli-kapAnonoros no AaHHOW HO30M0MMK Yy MaLveHTOB MOJIOAOrO
BO3pacTa C cepAeyHo-cocyancTbim 3abonesaHunem [15, 16].
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YTOouHeHune HEI'IOCpeJJ,CTBEHHOVI NPUYNHbDI I/IH(I)apKTa MMOKappaa y naymeHToB Monono-
ro BO3pacTa ABNAETCA O4YEHb Ba)KHOW 3ajjauel, Tak Kak OT 3TOro 6yJJ,ET 3aBnNCeTb NpoBOAN-
Moe fie4yeHne Ha CTalMoOHapHOM U aM6yJ'IaT0pHOM 3Tanax, a TakXe NpPorHo3 3aboneBaHusA.

B BbIBO/bl

1. QakTopamy pycka MHOFOCOCYAMCTOrO NOpPaKeHUsA KOPOHapHbIX apTepuil y naumeH-
TOB MONOAOro Bo3pacTa ABnAlTcA: KypeHne, OP=3,4 (1,011-5,383), p=0,008; cemei-
HbI aHaMHe3 paHHKX CepAeUYHO-COCYaANCTbIX 3aboneaHuin, OP=3,368 (1,280-8,797),
p=0,011; HacneaCcTBeHHble HapyLeHUa nunuagHoro obmeHa, OP=2,614 (1,015-7,185),
p=0,045; apTepuanbHas runepteHsns, OP=2,4 (1,076-6,282), p=0,031.

2. TNaumeHTbl MONOLOro BO3pacTa XapakTepusyoTca AOCTOBEPHO 6OJbLUVMM YNCSIOM LY
C 0AHOCOCYAMCTbIM MOPaXeHrem KopoHapHoro pycna (p=0,014), Torga Kak ana nauu-
€HTOB CTapLLero Bo3pacTa B 60sbLuel Mepe CBONCTBEHHO MHOMOCOCYAMCTOE Nopaxe-
Hue (p=0,03).

3. Haubonee BbipaxeHHOe MOpaxeHrne KOPOHAPHOro pycsa cpeamn NnL MoJIOAoro Bo3-
pacTa 3apernctpuposaHo y nauueHtos ¢ CMXC B coueTtaHuu ¢ runepnunonpoTtense-
muen (a).

4. Atepocknepo3 6paxmouedanbHbIx apTepuini PerncTpupoBanca JOCTOBEPHO valle Y
nauMeHTOB CTapLUero Bo3pacta B CpaBHeHUU C nnuamu o 44 net - 79 (86,8%) B KI'
npotus 58 (44,6%) B O (p<0,001).

5. BbICOKUIA ypOBEHb NMMONPOTENHA (a) aCCOLMMPOBAH C aTeEPOCKNEPOTMYECKNM Nopa-
XeHnem b6paxuouedanbHbix apTepuia, OP 1,857 (1,11-3,71). Mpwn yposHe JIn(a) meHee
50 mr/pgn y naumeHToB MOIOAOrO BO3pacTa aTepoCK/iepoTnieckoe nopaxeHve B 6pa-
xvouedanbHbIX apTepusax 3apernctpuposaHo y 33% yenosek O, npu JIn(a) 6onee 50
mr/gn —y 62% naumneHTos (p=0,01).
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Pesiome

Lenb. OueHnTb NPOrHOCTUYECKYIO LLIeHHOCTb MMMYHOBOCMNANNTENbHbIX NHAEKCOB B Bbl-
ABNeHNN Tpombo3a ylleKk NpeAcepauni y NauneHToB C nepcucTupyowen popmon du-
GpunnALUN Npeacepani.

Matepuanbl n metoabl. bbino o6cnegosaHo 77 NauneHToB € nepcuctupytoLei Gopmoi
dubpunnaumn npegcepauin. U3 HMx rpynna nsonnpoBaHHOro Tpombo3a ylika nesoro
npencepamva (y/M) coctaBuna 15 yenoBek (MCKNOYEHbI NaLMEHTbl C TPOMOO30OM YLUKa
npasoro npepcepaua (yMMn), rpynna nsonuposaHHoro Tpombo3sa yMi — 3 (ucknoueHbl
naumeHTbl ¢ Tpom6030Mm YJ1MM), rpynna KoHTpons (6e3 Tpomb0o3a ylwek) — 57. Y 2 nayuen-
TOB OTMeYasica Tpomb03 oboux yLleK (moouepeHO BKAYanuch B obe rpynnol). Bcem na-
LMeHTaMm BbINOMHANNCH O6LLEKNHNYECKME TAabOopaTOPHbIE NCCIeA0BaHNA, SEKTPOKap-
Anorpamma, TpaHCcTopaKkasbHasa axokapanorpadus n MynbTUcnpanbHasa KOMMbloTepHas
TomMorpadua cepiLia C OLEHKON aHaTOMUYECKMX XapaKTEPUCTUK yLIeK Npeacepanii v NH-
JeKca KOPOHapHOro KanbLuus.

PesynbraTtbl. [10 pe3ynsratam oiHOGaKTOPHOIO NOrMCTUYECKOTrO PerpeccMoHHOro aHa-
nu3a npegukTopamy Tpomb6o3a Y/ ABNANMCh: remaTtonornyeckme napameTpbl — yBenu-
YyeHne CooTHoLeHUA HenTpodunos K nerikountam (NLR) (p<0,001), nHaeKca cucteMHoOro
nmmyHosocnanutenbsHoro oteeTa (SIRI) (p=0,021); aHaTOMUUecKne XxapakTepuCTUKn —
anametp nesoro npeacepamna (J1M) (p=0,002), KOHEUHO-AMACTONMNYECKUI pa3Mep NTIEBOTO
xenypouka (KAOP J1X) (p<0,001), o6bem /1M (p<0,001), rny6uHa yJ1IM (p=0,003), cH1xeHne
dpakumm Boibpoca (OB) JTXK (p=0,006). Mo pe3synbratam MynbT1daKTOPHOrO aHanmsa Bbl-
ABNIeHa KoppenAuna YacToTbl BbifiBNeHUsA Tpom6o3a /1IN ¢ yBenmyeHrem COOTHOLIEHNA
NLR (OLWW 7,64 (2,173-26,88), p<0,001), o6bemom (OLL 1,39 (1,118-1,72), p=0,003) 1 rny6u-
How yJ1M (OW 3,35 (1,1-10,27), p=0,033), a Take cHuxeHnem OB J1IXK (OLL 0,853 (0,773-
0,992), p=0,039). AUC gna NLR (cutoff value 2,42), o6bema y/M (cutoff value 17,1 mn),
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rny6uHbl YN (cutoff value 49 mm) n OB JIXK (cutoff value 53%) — 0,927 (0,866-0,988),
0,907 (0,841-0,973), 0,762 (0,629-0,895) 1 0,724 (059-0,879) cooTBeTCTBEHHO. [TpeamnKTo-
pamu Tpomb6o3a Yl no gaHHbIM MyNbTMBAPWAHTHOrO aHanM3a ABMANUCH: YBeNnYeHne
NLR (p=0,026) 1 CHWKeHMe aMnANTYAbl ABUXKEHNA KONbLA TPUKYCNNAANbHOMO KnanaHa
(TAPSE) (p=0,020). AUC ana NLR (cutoff value 2,66) n TAPSE (cutoff value 18 mm) — 0,875
(0,706-1), 0,882 (0,733-1) COOTBETCTBEHHO.

3aknoueHune. VimmyHoBOoCnanuTeNnbHble MHAEKCHI — NPOCTble 1 NepcnekTuBHble nabo-
paTopHble NpeAnKTOpPbl TPOM6O03a ylleKk Npeacepanii, KOTopble B COBOKYNMHOCTU C KU-
HUKO-UHCTPYMEHTaNIbHbIMW aHHbIMU MO3BOJIAT MPOrHO3MPOBaTh PUCK TPOMOOTUYECKIMX
OCJIOXKHEHMI, a TaKXKe MHANBUAYaNN3MpoBaTh neyebHo-anarHoctuyeckne u npodunakx-
TUYeCcKune noaxonbl.

KnioueBble cnoBa: CyOKNMHMYECKNA aTepocknepos, Gubpunnauua npegcepanii, TOOm-
603 yleK npefcepanii, IMMyHOBOCNANUTENbHbIE MHAEKCHI, CepAeYHO-COCYANCTbIE PUCKN
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Abstract

Purpose. To evaluate the prognostic value of immunoinflammatory indices in identifying
atrial appendage thrombosis in patients with persistent atrial fibrillation.

Materials and methods. A total of 77 patients with persistent atrial fibrillation were
examined. Of these, the group of isolated left atrial appendage (LAA) thrombosis consisted
of 15 people (patients with right atrial appendage (RAA) thrombosis were excluded), the
group of isolated RAA thrombosis consisted of 5 (patients with LAA thrombosis were
excluded), and the control group (without appendage thrombosis) consisted of 57.
Two patients had thrombosis of both appendages (they were included in both groups
alternately). All patients underwent general clinical laboratory tests, electrocardiogram,
transthoracic echocardiography and multispiral computed tomography of the heart with
assessment of the anatomical characteristics of the atrial appendages and the coronary
calcium index.
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Results. According to the results of univariate logistic regression analysis, the predictors
of LAA thrombosis were: hematological parameters, such as increased neutrophil-to-
leukocyte ratio (NLR) (p<0.001), and systemic immune-inflammatory response index (SIRI)
(p=0.021); and anatomical characteristics, such as left atrium (LA) diameter (p=0.002), left
ventricular end-diastolic dimension (LV EDS) (p<0.001), LAA volume (p<0.001), LAA depth
(p=0.003), and decreased LV ejection fraction (EF) (p=0.006). According to the results
of multivariate analysis, a correlation was found between the frequency of detection of
LAA thrombosis and an increase in the NLR ratio (OR 7.64 (2.173-26.88) p<0.001), LAA
volume (OR 1.39 (1.118-1.72, p=0.003) and depth (OR 3.35 (1.1-10.27) p=0.033), as well as
a decrease in LV EF (OR 0.853 (0.773-0.992) p=0.039). AUC for NLR (cutoff value: 2.42), LAA
volume (cutoff value: 17.1 ml), LAA depth (cutoff value: 49 mm) and LVEF (cutoff value:
53%) was 0.927 (0.866-0.988), 0.907 (0.841-0.973), 0.762 (0.629-0.895) and 0.724 (059-
0.879), respectively. Predictors of RAA thrombosis according to multivariate analysis were:
an increase in NLR (p=0.026) and a decrease in the amplitude of motion of the tricuspid
valve annulus (TAPSE) (p=0.020). AUC for NLR (cutoff value: 2.66) and TAPSE (cutoff value:
18 mm) were 0.875 (0.706-1), 0.882 (0.733-1), respectively.

Conclusion. Immunoinflammatory indices are simple and promising laboratory
predictors of atrial appendage thrombosis, which, when combined with clinical and
instrumental data, would allow predicting the risk of thrombotic complications, as well as
individualizing therapeutic, diagnostic, and preventive approaches.

Keywords: subclinical atherosclerosis, atrial fibrillation, atrial appendage thrombosis,
immune-inflammatory indices, cardiovascular risks

B BBEAEHWE

PacnpoctpaHeHHOCTb pubpunnaumm npegcepaun (OI) B obwen nonynauum (no pas-
JINYHBIM JaHHbIM) cocTaBnAeT 1-4% [1-4]. Begywum paktopom prcka QI aBnsaeTca Bo3-
pact. Tak, B 40-50 net Ol BcTpeyaeTca B MeHee yeM 0,5% cnyyaes, B 80 net - 5-15%
[1-4]. OgHo 13 Hanbosee onacHbIX OCNIOXKHEHUN DI — cMcTeEMHbIE TPOMOOIMbBONN, PUCK
KOTOPbIX KOPPENIMPYET C YacTOTOW BbisiBAIeHUs Tpomb03a ywek npeacepann [4, 51. B 6o-
nee yem 90% cnyyaeB TPom0O03 BbIABNAETCA B ieBoM npeacepaun (J1M) n ero ywke (yJ1M),
B OCTasbHbIX Ciyyasax — B npaBom npeacepauu (M) u ero ywke (yMM) [4, 5]. YacToTa Bbl-
ABneHNa Tpombo3a yJlMN coctaBnseT nopsaaka 15-27% 6e3 npriema aHTMKOArynsiHTOB,
0 8% - Ha $oHe aHTMKOoarynsaHTHo Tepanuun [4]. B cTpykType Tpom603ambonmnyeckux
ocnoxHeHun npu ON npeobnagaloT OCTPble MO3rOBble HAPYLLEHNA KPOBOOOpaLLeHUA —
50% ot Bcex cnyyaes [4]. dnuaemMmnonormyeckne CBefieHNsA B OTHOLWIEHMW OC/TIOXHEHUI
Tpom603a Yyl HOCAT orpaHNYEHHbIN XapakTep. Tak, HEMHOFOUNCIEHHbIE TUTEPATYPHblE
[aHHble YKa3blBalOT Ha YBEJIMYEHUNE PUCKA Pa3BUTUS NApafoKCcaNbHbIX 3mMbonuii (Mpun Ha-
NIMYMM OTKPBITOTO OBasIbHOrO OKHa) U TPOMOO3MOONK JIEFTOYHOWN apTEPUU Y NALMEHTOB
c Tpom60o30om yIrl [6, 71.

Cywectsyowe nporHoctudeckne wkanbl CHA DS VASc, CHA DS VASc-RAF nu
CHA_DS_VASc-AFR He B nonHom mepe oTpaxaroT pucku Tpombo3a JI, y/iN v Tpom603m-
6onuin y naumeHToB ¢ OI1, Tak Kak He yuMTbIBalOT NapameTpbl BHYTPUCEPLAEYHON reMogu-
HaMWKW, aHaTOMUYECKME XapaKTEPUCTUKN NPeAcepAnn 1 ywekK, buomapKepbl 1 MHOTUe
KNMHMYecKne ocobeHHOCTM nauuenTa [1, 5]1. B otHoweHun ylMM/MIMN nporHocTnyeckue
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LKasbl He pa3paboTaHbl 1 UMEITCA NMLWb AaHHble O KOPPENALUUK YacToTbl BbiABIEHUA
Tpombo3a ¢ 6annamm no wkane CHA,DS,VASc[6, 71.

C uenblo AMarHOCTMKM BHYTpUcepaeyHbiX TPOMOOB, B TOM Unche yllek npeacepaunn,
MCMOob3YHT YpecnuiieBoHY0 3xoKapgmnorpaduio (UM-IxoKr), MynbTrcnupanbHyo KOM-
NblOTEPHY/MarHNTHO-Pe30HaHCHY0 ToMorpaduio cepfila C KOHTPACTHbIM yCUneHnem
(MCKTA/MPTA) [5, 8, 9]. MNo umetowmmMmca cBegeHUAM, HanbonbLIen YyBCTBUTENbHOCTbIO
1 cneundUUYHOCTbIO B OTHOLLEHMM BbiABIeHNA Tpombo3a yllek npefcepauin obnagaer
YM-2xoKr [8, 9]. K orpaHnyeHuAM mMeTofa OTHOCAT: HalnumMe NPOTUBOMOKasaHWUn (He-
nepeHoCUMOCTb NpoLeaypbl PAAOM NaLMEHTOB, aHaTOMUYECKME 0COBEHHOCTU LEeNHOro
oTaena No3BOHOYHMKA 1 POTOMNOTKY, 3aboneBaHmnsA NMLLEBOA), @ TakXkKe CyLLecTBOBaHMe
PUCKOB ATPOreHHbIX OCNOXKHEHUI (MeXaHN4YecKoe NoBpeXKaeHue NULWEBOAA, POTOrNOT-
KW, KpoBoTeueHus, HTybauma tpaxeu) [8, 9]. B kauecTBe anbTepHaTuBbl Hanbosee YacTo
ncnonb3ytoT MCKTA. [laHHbI meToa Kpome UHGOopMaLMu O HaNMYNK/OTCYTCTBUN TPOM-
60TUYECKMX MacC MOXET NpefoCcTaBUTL 6onee AeTanbHble cBefeHMA 06 aHatomuuy J1TM n
yJMM, a TakKe KOPOHapPHOM KPOBOObOpaLLeHUN 1 NHAEKCE KOPOHApHOro Kanbuma [9-14].
K orpaHnyeHunam nccnegoBaHNA MOXHO OTHECTU Pa3fInUHYI0 YyBCTBUTENbHOCTb B OTHO-
weHun Tpomb0o3a YJIN n yIMIl, uto MoXKeT HbITb CBA3aHO CO CTEeMNeHbI0 OPraHN30BaHHOCTU
TPOM60B, BbIGOPOM METOAMKN KOHTPACTMPOBAHMA, HanuumeM aptedakToB, BO3HMKalo-
LWMX NPU IKCKYPCUU TPYAHON KNEeTKN BO BpemsA AblXaHuA 1 npu TaxuaputMmmax [9-14].
Kpome Toro, nmetoTcss HETOUHOCTY B OLIEHKE aTePOCKNepOTMYECKNX BsALleK Npu CTeHO-
3aX KOpOHapHbIx apTepuin >40% 1 B COCyAax Manoro AMaMeTpa, a Takxe HeBO3MOKHOCTb
NCMNOMb30BaHUA METOAMKN Y NALWEHTOB C BbICOKMM PUCKOM KOHTPACT-MHAYLNPOBaHHOWN
HedpPONaTUWN 1 OCNTOXKHEHHDbIM anfieproaHamHesom [9, 11, 14].

Mpwu peungreax O B cBA3M C HEOOXOAVMOCTbIO MHOFOKPATHOIO MPOBEAEHUA UHCTPY-
MeHTaNbHbIX METOA0B 06C/IeloBaHNA BEAETCA MOUCK NPOCTbIX Y HAEXHbIX NPeauKTOpPOB
Tpomb603a ylieK Npeacepania, YTo NO3BOSIUT CBECTU K MUHMMYMY KPaTHOCTb pecypcoem-
KUX NleyeBHO-ANarHOCTUYECKX MaHUMNYAALUA U HAMBUAYaNN3MpoBaTb NeyebHo-Ana-
FHOCTUYECKYIO TaKTUKY.

TpomboreHes npu Ol TecHo cBA3aH C M3MEHeHWeM BHYTpUNpeacepaHon remoanHa-
MUKW Ha dOHe NpoLeCccoB PeMOAENNPOBaHNA NpeacepAnii 1 nx ylek. Npu sTom Hanbo-
nee Bblpa)KeHHble HapyLUeHNA reMoANHaAMMKM OTMeYatoTcAa B 06nacTu 3agHel cteHkm JMN
(yCTbA neroyHbix BeH), OCHOBaHMA ylleK 1 0651acTy aTPYOBEHTPUKYAPHbIX Konel, KOTo-
pble No AaHHbIM 31EKTPODU3NONOrMUYECKNX NCCNelOBaHNIA ABAAITCA yYacTKaMu TpuUr-
repHon akTusHocTy npu O [15-21]. SHgOTENMOUNTbI B AaHHbIX Y4YacTKax NPOABAAOT
NpPoanonToTMYECKyIo, MPOBOCNANNTENIbHYIO U NPOTPOMOOTUYECKYIO aKTUBHOCTb, CNOCO6-
HoCTb TpaHcanbdepeHumpoBaTbca B ¢pnbpobnactbl (3HAOTENNANbHO-MEe3eHXNMaNbHbIN
nepexof), YTo MOXeT MPOBOLMPOBaTb Pa3BUTME Pa3NNYHbIX NPeAcepAHbIX aPUTMUIA BBU-
[y HapyLleHNA MeXaHO3NEeKTPNYECKOro ConpsaXeHmna (CUrHaNMHI OT SHAOKapAa perynu-
pyeT paboTy MOHHbIX KaHafoB KapAUOMUOLMTOB) Y MPUBOAUTbL K JIOKaJIbHOMY TPOM60-
obpazosaHuio [15, 18, 22-27]. Kpome Toro, Hannumne Pl conpsaxeHo C HapylleHnem He
TONbKO BHYTpUCEPAEYHOWN reMoAMHaMUKK, HO U C CUCTEMHOW SHAOTENNANbHON ANCOYHK-
umeni. B akcnepmmeHTtanobHol pabote Jen N. ¢ coasT. (2013 r.) NpoBOAMNOCH M3MepPeHne
CABUroBOro HanpsxeHusa (shear stress — cMna, okasbiBaeMas Ha SHAOTENUIN CKONb3ALWNM
[ecTBMEM KPOBOTOKA) B aopTe y KPOJIMKOB B pexume peanbHoro spemeru npu ON n
CcuHycoBoM putme [28]. Ol mogenupoBany nyTem HeperynapHom npeicepaHon CTUMyna-
unm 167+57,4 B muHyTy. Mpun Ol oTMeYanocb cucteMHoe cHmkeHre KoHueHTpaumm NO,
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yBefiyeHne KOHLEHTPaLny akTUBHbIX GOPM KUCIIOPOAA, a TaKXKe ycuneHne B3aumoaen-
CTBMA MOHOLIMTOB C SHAOTENIMEM 3a CHET NOBbILIEHUA IKCNPECCUN XEMOKNHOB [28].

M3yueHbl 0cO6EHHOCTN BHYTpUNpenCcepAHOM reMOANHAMUKIM NPU Pa3fINYHbIX aHaTo-
Mmnyeckmx BapuaHTax yJIM [15-17, 29]. MNpn aHaTOMMYECKOM BapuaHTe ylKa «KypuHoe
Kpblslo» OTMeYanca MWHVMalbHBIAN pPUCK TpoMboobpasoBaHuAa BBUAY Gonee BbICOKMX
CKOpPOCTelN KPOBOTOKA, HavMeHbLIen dpakumMm cTarHaumm KpoBuU U MUHUMANIbHOTO akK-
TUBaALMOHHOTIO NOTeHLMana sHA0TeNMoUnToB (NnogpobHee yKasaHo Ha puc. 1). Hanbonee
TPOM60OMACHbIM aHATOMUYECKM BapUaHTOM ABMAETCA «LiBETHAA KamnycTax, Py KOTOPOM
OTMEeYanncb HaMMeHbLUMEe CKOPOCTN KPOBOTOKA M MaKCMManbHbIA aKTMBALMOHHbBIN Mo-
TeHuman aHgoTennouunTos [15-17]. Ha ocHoBaHUN aHaTomuyeckoro BapuaHTa yJ1M Du H.
C coaBT. (2021) 6bina NpeaNoXKeHa WKana oueHkn prcka Tpombosa - L,CHADS, [29]. B co-
OTBETCTBUW C AAHHOW LUKaNoWM HavMeHbLWWIA pUCK TPoM603a oTMeYaeTca y NaLMeHToB C
aHaToOMUeNn «KyprHoe Kpbino» (B 11 pa3 pexe, 4em Npu Apyrux aHaTOMMYeCKnx BapmaH-
Tax) [29]. B paboTte Duenas-Pamplona J. c coasT. (2024) c ncnonb3oBaHMeM 3XOKapamorpa-
bun, KomnbloTepHO TOMOrpadun C KOHTPACTHLIM YCUSIEHUEM 1 NPOrpamMmbl NOCTO6pa-
60TKUN n306parkeHUN pa3pabaTbiBanncb MaTemMmaTuyecke Mmogenu remoguHammkm 8 yJrl
npwv Hannunm/otcytcTBun O (ULAAC - yHuBepcanbHasa cuctema KOOpAUHaT yLKa JieBo-
ro npepcepawua) [17]. boinu paspabotaHbl 180 paznuuHbix mogenei yJ1IM, oCHOBaHHbIX Ha
KOMOMHauun nnowaan yctba n obbema yJll, a Takke B3aMMHOW OpreHTaLMK NeroYHbix
BeH 1 yJIMN. JononHnTenbHO nccnefoBanvcb reMoOgUHaMMYecKme XxapakTepucTuky, Takume
Kak obbem 1 ppakuma cTarHMpyloLwen KpoBK, ycpegHeHHoe No BpeMeHU HanpsxeHne
CABUra, konebaTenbHbI CABUTOBbIN UHAEKC 1 aKTVMBALMOHHbIN NOTEHUMan sHAoTeNanb-
HbIX KNeTok. MakcrMarnbHbI 06beM cTarHmpytoLlen Kposu B yJ1T oTmeyanca y naumeHToB
¢ OI1 npn 3HaueHKAX cepfeyHoro Bblbpoca MmeHee 3 n/MuH (dpakuma ctarHauumn 6onee
80% He3aBMCUMO OT MOJenK yuiKa), obbeme yuwka 6onee 12,5 mn (Ppakuma ctarHaumm
6onee 20-60% B 3aBUCMMOCTM OT MOZENN YLIKA) 1 NIOLWAAN YCTbA YllKa MeHee 250 Mm?
(bpakuma ctarHaumm 40-90% B 3aBUCMMOCTU OT Mogenu ywka) [17]. Y naymeHToB ¢ O
ycpefHeHHble 3HaYeHUA HanpsAXeHNA CABWra B yLIKe NIeBOro npefcepansa 6oinm B 2 pasa
MeHbLLe, YeM Y MaUMeHTOB C CMHYCOBbIM PUTMOM, a TaKXe MPAMO KOPPennpoBanun co
3HaueHMeM cepfieuHoro Bbibpoca 1 obpaTHO C NIoWaAbIo YCTba 1 obbemom yJITN. Kpome
TOro, HM3KMe NoKasaTeNny HanpsXKeHNA cABMra COOTBETCTBOBANM BbICOKOMY MoTeHumany
aKTUBAL MW SHAOTENVANbHbIX KNETOK, UTO KOppenMpoBano ¢ Tpombosmbonnueckumm oc-
noXxHeHnamm [17].

MNpun nccnegoBaHmm ylwek npeacepamnin (TPaHCKPMNTOMMKa OAMHOYHBIX KNEeTOK) Y Na-
unenToB ¢ O B yJIN npu cpaBHeHun c ylMIN otmeyanucb 6onee BbICOKaA CTeneHb akTU-
BaLMM SHAOTENUA U YMEHbLUEHWe NonynAunnM SHAOTENNOLUTOB, YBENNYEHNE NoNynALnn
nonApu3oBaHHbIX Makpodaros, ¢pnbpobnactos, nnowagm rnbposa, a Takxke ancbanaHc
NPOKOArynAHTHbIX/aHTUKOAryfAaHTHbIX U NPOTUBOBOCNANNTENbHbIX/MPOBOCNANUTENb-
HbIX GaKTOPOB [22]. 3TN N3MeHeHNA 06BACHAIOTCA UHTEHCMBHOW TpaHcanddepeHUnpoB-
KoM sHgoTennounToB B dpnbpobnactbl/MmodprnbpobnacTbl, 3anyckom NporpaMmmMbl anonTo-
3a HOOTENNOLMTOB, HU3KOW 3KCNpeccunen NHrmbutopa TkaHesoro daktopa-1, 2 1 BbiCo-
KOW — fe3MHTerprHa u MeTanionpoTenHas ¢ TPOMOOCNOHAMHOBLIM MOTBOM (ADAMTST)
Ha poHe ocobeHHocTel ToKa Kposu B YJ1M [22]. HecmoTps Ha To, uto Ol aBnaeTca «bones-
HblO NeBOro npegcepana», NPy HanMuUKU neroyHon runepteHsum yrr/Mr moryt nmetob
6onee 6bICTPble TeMMbl NATOMOPPONOrNYECKNX U3MEHEHUI 1, NO BCEW BEPOATHOCTY, Xa-
paKkTepmn3oBaTbCA CXOA4HbIMU HapyweHuAmn [30-32].
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A1 B1 c1

A2 B2 2

Puc. 1. PasHuua B xapaKTepe BHyTpunpeacepAHOI reMogMHaMIUKN Y NaLeHToB

C TPOM603M6ONNYECKUM NHCYNLTOM B aHaMHe3e 1 aHaTtomueii yJIM «yBeTHas Kanycrta» (naHenb A1)
1 6e3 MHcynbTa B aHaMHe3e C aHaTOMUYeCKMM BapuaHTOM «KypuHoe Kpbisio» (naHenb A2).

Mpu aHaTomMnueckom BapuaHTe yJIM «LBeTHasA Kanycra» 0TMe4aloTcA: 6onee HU3KasA UHTEHCMBHOCTb
KpoBoToKa (A1), nokasarenu Hanps»xeHus casura (B1) n BbiCOKnit noTeHYnan akTusauvm
3HpoTenus (C1) B cpaBHEHUM C aHATOMUYECKUM BapuaHTOM «KypuHoe Kpbinoy»; Velocity magnitude -
WHTEHCMBHOCTb KpoBoToKa (Mm/c); Wall Shear Stress — HanpsikeHue casura (Ma); ECAP - noteHumnan
aKTUBaLUM SHAOTENNANbHbIX KNneTok. AgantuposaHo u3 Paliwal N. c coaBr. (2024 r.) [15]

Fig. 1. Differences in the nature of intra-atrial hemodynamics in patients with a history of
thromboembolic stroke and cauliflower LA anatomy (Panel A1) and without a history of stroke and

a chicken wing anatomy (Panel A2). In the anatomical variant of the LAA "cauliflower" the following
are noted: lower blood flow intensity (A1), shear stress indicators (B1) and high endothelial activation
potential (C1) in comparison with the anatomical variant "chicken wing"; ECAP - endothelial cell
activation potential. Adapted from Paliwal N. et al. (2024) [15]

Kpome nepeuncneHHbix GakTopoB UsyyeHa posib HeNTPOGUSIbHbBIX BHEKNETOUHbIX 110-
Bywwek (NETs) Bcnepcteme NETo3a B TpomboreHese npu O [33]. B coctaBe NETs o6Hapy-
Xneatotca HUTK [JHK, KOMNOHEHTbI XpOMaTWHa, a TakKe 6akTepuunaHbIX 6eNKOB HENTPO-
bunbHbIX rpaHyn n uutonnasmsl [34-37]. K akTUBMPOBaHHOMY SHAOTENNIO NOJ BAVAHNEM
¢dakTopa ¢oH Bunnebpanaa n P-cenektnHa nponcxoant agresmsa TPOMOOLUTOB 1 HENTPO-
dunos [36, 37]. AkTuBaumA TpoMbOLMTOB UHAYLMPYeT BbicBob6oXAeHe NETs, koTopble
CTaHOBATCA KapKacoMm ANA NOCTpOeHMs Tpomba 1 ares3mm gpyrux TpomoéouunTos. YcTa-
HoBneHa crnocobHocTb NETs pacwennate MHrMOruTop TKaHeBoro daktopa, CTUMYNUpPO-
BaTb 06pa3oBaHue Xa pakTopa 1 caA3biBaTh Xl pakTOp, TEM CaMbIM aKTUBMPYA BHYTPEH-
HWUI 1 BHELWHWU NyTn Koarynauum [35-37]. NMofobHble MexaHW3Mbl TakKe 3afe/iCTBOBaHbI
B aTeporeHese, atepoTpomMbo3e 1 Tpombo3e rnybokumx seH [35-37]. HenocpeactseHHO
cam npouecc obpasoBaHmMA TpoMba ABNSETCA reTeporeHHbiM [38]. Mo nmetowmmca skcne-
pUMeHTasIbHbIM JaHHbIM (MoAenb aTepoTpomb03a), B pesynbTate TpoMboLMTapHOI peak-
UMM Ha yyacTKe NOoBpeXAEeHHOro sHAoTeNnA GopMmUpPYeTCa «AAPO» U3 aKTUBMPOBAHHbIX
TPOMOOLMTOB C BbICOKUM copiepkaHuem GrbpuHa [38]. PacTywmin «xBocT» Tpomba cocTo-
UT N3 HU3KOAKTMBHbIX TPOMOOLIMTOB, a lanbHellee TpoMb6oo6pa3oBaHue perynmpyerca
docdomnHoznTon-3-knHazon-B, lib/llla curHanuHrom, a Takxe akTMBauuen 6enka ancynb-
dura-n3omepasbl U 3aBUCUT OT reMognHaMmueckmx paktopos [38].

512 "Cardiology in Belarus’, 2025, volume 17, No. 4

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO




OpwurrHasbHble UCCnefoBaHus
Original Research

NHayktopamn NETo3a, Kpome aKTMBMPOBaHHbIX TPOMOOLMUTOB, ABMAKTCA Pa3fivy-
Hble MWKPOOPraHM3Mbl, KOMMOHEHTbI GaKTepmnanbHOM CTEHKW, ayToaHTWTena, NpoBOC-
nanuTenbHble UUTOKMHBI Y XEMOKWHbI, akTBHble GOpMbl KUCIOpoAda, KpucTamnbl ypa-
TOB, KOMMOHEHTbI TabauHoro abiMa [35-37]. YcTtaHoBneHa ponb aktmeauuu TLRs (Toll-
nofo6Hble peLenTopbl — CEMeNCTBO NaTTePH-PaCcNo3HALWMNX PeLenTopoB) B UHULMALMK
NETo3a [37]. laHHble peLenTopbl pacnonaraTca Ha membpaHe HerTpodKnoB 1 Apyrmx
KneTkax MIMMYHHOW CUCTeMbI, akTUBMpPYIOTCA nod BnnaHmem PAMPs (natoreH-accouuunpo-
BaHHble MoneKynapHble 06pa3bl) 1 DAMPs (06pa3bl, accoLnMpoBaHHbIe C MOBPEXAEHU-
em) [37].Y naumeHTOB C NnapoKcu3manbHowm 1 nepcuctupyolein popmamu O otmevanocs
noBblLeHne ypoBHsA skcnpeccun TLR2 n TLR4 LmpKynnpyowmumm MoHoOLUTaMu 1 TPOM60-
uutamu [39, 40]. Mpr 3TOM MaKCMManbHbIA YPOBEHb SKCMpPeccMmn oTmMeyanca B obpasuax
KpoBwu, nonyyeHHbix 13 JIMy naumeHToB C nepcuctupytowein dopmoii O [40]. B skcnepu-
MeHTasIbHOWN paboTe, NpoBEAEHHOM Ha MblLax C cepAeYHO HegocTaTouHOCTbio, Katoh S.
€ coaBT. (2013 r.) ycTaHOBUAM B3aMMOCBA3b rmnepakcnpeccun TLR4 TKaHAMKM npeacepania
C yBenMyeHnem crHTe3a Mofekyn afresuun, MHrMbruTopa akTMBaTopa nnasmuHoreHa-1, a
TakXe CHuKeHuem npoaykuumn NO KneTkamm sHOOKapAa, YTO B KOHEYHOM MTore NpuBo-
avno K Tpombo3y npeacepanii (B 80% cnyyaes). B To »ke Bpems y MbliLleit, HOKay TUPOBaH-
Hbix no TLR4, Tpom603 BCTpeuanca 3HaunuTenbHO pexe (B 26,6% cnyyaes). ABTOpbI npea-
nonarator, Uto AUCcYHKLUA SHOO0KapAa, OnocpeoBaHHan Yepes akTUBaL Mo CUTHaJIbHOTO
nyTn TLR4, MOXeT urpaTb BaxkHY0 pOfib B Pa3BUTUN TPOMOO3IMOONINUYECKUX OCSIOXKHEHWI
npu O [41].

Mo umeloWMMCA faHHbIM, HENTPOGUIbI UTPAIOT KNOUYEBYIO POJib B MMMyHOMaTore-
HeTMYeCKUX peaKkumsax Mpu LUMPOKOM cnekTpe 3aboneBaHWid: caxapHbli guabeT 1-ro

Puc. 2. Ponb HeliTpo$unnoB B UMMYHOMATONOrM4YeCcKNX peakLuax v naTonorm4eckom remocrase.
ApantupoBaHo u3 Herrero-Cervera A. c coaBrT. (2022 r.) [42]

Fig. 2. Role of neutrophils in immunopathological reactions and hemostasis. Adapted from Herrero-
Cervera A. etal. (2022) [42]
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1 2-ro TUNOB, HEeaNKoroJibHasA XMpPoBan 6051e3Hb NeveH, BoCnanuTenbHble 3aboneBaHuA
KULIeYHVKa, aTepocknepos, dbubpunnauua npegcepanin u gpyrme cepaedyHo-cocyancTble
3aboneBaHuA, XpoHNYeckasa obCTpyKTUBHaA 6one3Hb nerknx, Tpombodnedbuts u np. [42].
KpaTkaa cxema B3aMmofecTBUA HENTPOOUNIOB C Pa3NINYHBIMU KileTKaMu MMMYHHOW CU-
CTeMbl 1 CUCTEMbI reMoCTa3a NpefcTaBneHa Ha puc. 2 [42].

YuunTbiBas ponb MMMyHOMATOreHeTMYecKknx MmexaHnmos B Of1, akTyanbHbiM ABNAETCA
nccnepgoBaHue accoumaumy pasfnnyHbiX UMMYHOBOCNanuTenbHbiX nHaekcos: NLR (cooT-
HolleHne HenTpodunos K numoouuntam), Sl (MHAEKC cncTtemHoro BocnaneHus), SIRI (MH-
[leKC CUCTEMHOrO UMMYHOBOCMNaNuTeNbHOro oTeeTa), PLR (cooTHoLeHe TpomMboLUTOB K
numooumTam), LMR (cooTHOLEHNE NMMOLMTOB K MOHOLMTaM) — Kak MPeauKTOpPOB pas-
BUTUA TPOMOOTUYECKUX OCITOKHEHWUI, UTO MO3BONUT UHAMBUAYaNN3MpoBaTb JieuebHo-
OMarHOCTMYeCKYHo TaKTUKy [43-46].

B LEJTb NICCNEOQOBAHKA

OuUeHNTb NPOrHOCTUYECKYHO LIEHHOCTb MMMYHOBOCMANMUTENbHBIX MHAEKCOB B BbiABIIE-
HUM TPoMbO03a ylleK Npeacepanii y NaumneHToB ¢ nepcuctupyolen dopmoi dbubpunnsa-
L1un Npeacepamnn.

B MATEPWAJIbl U METObI

MNpoBeaeHO OAHOLEHTPOBOE NOMEPEYHOE CPaBHUTENIbHOE UCCNIEOBaHWNE, B KOTOPOM
6b1n10 06cnefoBaHo 77 nauneHToB 060Ux NosoB (crowHas BblI6opKa, HeOpraHM30BaH-
Hasa nonynauma) c nepcuctupyiowen dopmoint Prl, 6e3 BepndrLMPOBaAHHON KLLEMMYE-
ckon 6onesnn ceppua (MBC), nocTynmBLIMX B CTaLMOHap ANA NPOBEeAeHUA KapanoBep-
caun. Kputepuramun ncKnlodeHns Hbi1n: BO3pacT cTaplue 75 net, npmemM aHTUKOarynsHToB
MeHee 3 mecAaueB U/Nnn B HeHagnexallen fo3e, aprepuanbHas runepteHsua (Al 2-n n
3-1 cTeneHun, OXNpeHne, TAXKesble XpOHUYecKre 3aboneBaHUA NeveHn 1 noyek, rpybas
CTPYKTYpHasA naTonorua cepgua, caxapHbiii aAnabet, uMMyHoaePULMTHbIE COCTOAHUSA, re-
MaTosiormyeckmne 3aboneBaHunsA, OHKONATONOMS, CUCTEMHbIE 3ab0NeBaHMA coeaUHUTESb-
HOW TKaHW, NepeHeceHHble oCcTpble NHGEKLMOHHbIE MM OBOCTPEHUA XPOHUYECKMX He-
H}eKUMOHHbIX 3aboneBaHnii B TeueHne 4 Hefilenb [0 BKYEHMSA, ynoTpebneHne ncmxo-
aKTMBHbIX BELEeCTB, Ncuxmyeckne pacctponcraa. Ncknouenme NBC npoBogunock Ha oc-
HOBaHWUW »anob NayneHToB, KIIMHUKO-aHAMHECTUYECKUX N MHCTPYMEHTANbHbIX AaHHbIX.

MauneHTbl NoNyYany MegMKkaMeHTO3Hy Tepanuio B MOSIHOM o6beme cornacHo aen-
CTBYIOLMM Ha MOMEHT WCCNIelOBaHNA KIMHUYECKUM pekomeHpaumam [47, 48]. Bcem
yyacCTHMKaM 1CCriefoBaHNA BbINOMHANNCL NTabopaToOpHble U MHCTPYMEHTaNbHble MeToAbI
nccneposaHua. O6wmin aHanmn3 Kposu (OAK) ¢ pacueTom 0TOH6paHHbIX MMYyHOBOCMANN-
TenbHbIX nHAekcoB: NLR — abcontoTHoe uncno Helitpodunos / abcontoTHoe YnNCno Num-
¢doumTos, Sl — abcontotHoe yncno TpomoéounToB X NLR, SIRI — MoOHOLUTBI X (abcontoTHOE
yncno HentTpodunos / abconoTHoe uncno numéouutos), PLR — abcontoTHoe Yncno Tpom-
6ounToB / abcontoTHoe umcno numooumntos, LMR - abcontotHoe uncno numdountos /
abCcontoTHOE YNCIO MOHOLMTOB. brnoxumuyeckunn aHanms Kposu (BAK) c onpepeneHvem
NMNonpoTenHoB HU3Ko nnotHocTy (JIMHIM), C-peakTnBHoro 6enka (CPB) 1 KpeaTnHMHa (C
pacueTomM ckopocTun Knyboukosow dunbtpauum no CKD-EP1 2021) B cbiBOpOTKe BEHO3HOM
KpOBW, B3ATON YTPOM nocne 12-yacoBoro ronofgaHus [49].

Bbinn npoBefeHbl anekTpokapauorpaduyeckoe (KN nccnegosaHue B 12 otBefeHN-
Aax («MHTepkapa», Pecnybnuka benapycb) 1 TpaHcTopakanbHoe axoKkapauorpaduyeckoe
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(TT-9x0KI) uccneposaHune (Esaote Mylab X8, Wtanua) ceKTopHbIM AaTYMKOM YacCTOTON
1-5 Mluy B B-, M-pexnmax ¢ ncnonb3oBaHMeM LBETOBOW, UMMYSIbCHO-BOSIHOBOWN, He-
NpepbIBHO-BONTHOBOW U TKaHeBOW Aonneporpadun cornacHo AeiCTBYOWMM Ha MOMEHT
nccnefoBaHnA KIMHUYECKUM pekoMmeHaaumam [50].

MCKTA BbinonHAnacb Ha annapate Siemens Somatom Drive (2018, TepmaHus). lNpo-
TOKON CKaHWPOBaHUA, yunTbiBaa nepcuctupytollyto popmy @I y Bcex naymeHToB, co-
cTaBneH 6e3 JKI-cuHxpoHumzauun. CKaHMpoBaHMe NPOBOAMIIOCH B TpW da3zbl: HATUBHYIO
(nepen BBedeHMEM KOHTPACTHOMO BELUECTBA), PaHHIO apTepuanbHY0 U OTCPOYEHHYIO.
HenoHHbIN N300CMONAPHBIN KOHTPACTHbIN pacTBop (320 mr noga Ha mn, Visipaque 320)
BBOAWSICA BHYTPMBEHHO B Ao3e 80-100 mn, 3aTem 50 mn dm3monornyeckoro pactsopa
€O CKOPOCTbIO 3,5-5 mMn/c npu nomMoLM ABYXLWNPULEBOrO aBTOMAaTUYECKOrO UHbEKTOPA
(SinoPower-D, Sino MDT). lNpoBogunocb Bu3yanbHoe oTcnexnsaHne 6otca ¢ Havanom
CKaHMpPOBaHMA NOC/Ee NMOMHOrO 3anofIHEHNA KOHTPACTOM aopTbl 40 nnoTHocTn 250 HU.
Ona MMHMMM3aUUK Ny4eBON Harpy3Kknm OTCPOUYEHHOE CKaHMPOBaHME OrpaHU4YMBanocb
y/IM; 1-MMHYTHOE CKaHMpPOBaHWe BbINOMHANOCH TOMIbKO NPy obHapyxeHun aedekra 3a-
NonHeHUA Npu O6bICTPOM NPOCMOTPE NONYYEHHbIX M300paxeHnli Ha aHrmorpaduyeckon
dase, 6-MVHYTHOE CKaHMpPOBaHME BbIMOJHANOCH, ecnn AedeKT coxpaHAnca Ha 3-1 MUHY-
Te. Ocoboe BHMMaHMe ObiNo yaeneHo BKMoYeHMo Bcero ywka JIMN B ognH cpes, utobbl
n3bexkaTb BO3MOXHbIX apTedakToB lwara. 1o HaTuBHON ¢a3e NponsBogMnacb Konmye-
CTBEHHAA OLEHKa KalbLMHO3a KOPOHapHbIX apTepuin no AraTcoHy: 0 — oYeHb HU3KWIA
puck, 1-10 — HU3KNN pruck, 11-400 — ymepeHHbIn prnck, >400 — BbicoKnin puck [11]. Ywko

Puc. 3. AHaTomunueckue BapunaHTbl Y1 (TpexmepHasa peKOHCTPYKUUA) Yy 06C/1ief0BaHHbIX NALNEHTOB.
A - «<kaKTtyc» (1,3%), B - «<iBeTHaA KanycTta» (24,6%), C - «pnaxkok» (45,5%), D - «kypuHoe Kpbisio»
(28,6%)

Fig. 3. Anatomical variants of LAA (3D reconstruction) in the examined patients. A - "cactus" (1.3%),

B - "cauliflower" (24.6%), C - "windsock" (45.5%), D - "chicken wing" (28.6%)

«Kappwnonorua B benapycu», 2025, Tom 17, N2 4 515

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO




MmmyHoBOCnanuTenbHble MHAEKCHI Kak NpeAnKTOpbl Pa3BuTrA TPoM603a yllek npeacepanii
y NaLMeHTOB C NepcucTUpytoLein popmort GpropunnAaLmMmN Npeacepamnii

NeBOro Npeacepans KnaccuduUMpoBanoch Ha «KaKTyC», «baxKoK», «KYPUHOe KPbio» U
«LBETHYI0 KanycTy» C UICNOMb30BaHNEM MeTOJa MHOFOMJIOCKOCTHOW peKoHCTpyKLumu [51].
TpexmepHble ctpykTypbl J1T, MM, yJ1M v y[MN 66101 nocTpoeHbl C NMOMOLLbIO TEXHUKN 06b-
eMHOW NocTobpaboTKu (Ha purc. 3 yKazaHbl aHaTOMUYeCKMe BapuaHTbl U % BCTpeyaemo-
CTW cpean Bcex naumeHToB). MonyyeHbl cTaHAAPTHblE U3MepeHNa obbema, ANaMeTpoB,
rny6uHbI yLeK NpefcepAanii v NOLAAN UX YCTbEB.

MauneHTbl 6bINM PaHAOMM3NPOBaHbI Ha FPYMMbl Y COMOCTaBNEHbI MO MOy U BO3pa-
CTy B 3aBMCUMOCTW OT Hanuuua/oTcyTcTBuA Tpombo3sa yllll. lpynna m3onupoBaHHOro
Tpomb603a yJ1IN coctaBmna 15 yenosek (MCKMOUeHbI NaureHTbl ¢ Tpombo3om yIM), rpynna
n3onunpoBaHHoro Tpom6o3a yMI - 3 (ncknoyeHbl NauneHTbl ¢ Tpomb6o3om YJIM), rpynna
KOHTponA (6e3 Tpomb03a ywek) — 57. Y 2 nayneHToB oTMeyanca Tpombo3 obounx ywek
(noouepegHo BkNoyanucb B obe rpynnbi). MonyyeHHble B XxoAe MccnefoBaHNA AaHHble
npepcraeneHbl B Buae meguanol (Me) n ksaptunen (Q1 - Q3). Xapaktepuctnka naumeH-
TOB npepcTaBneHa B Tabn. 1-3. CpaBHMTENbHbLINA aHanu3 NPoBOAMICA C UCMNOJNIb30BaHW-
eM HenapameTpunyeckmx U-kputepma MaHHa — YuTtHu u X2 MNupcoHa. Ina HanpasneHna n
CUITbI CBA3M MEXAY NPU3HakaMu NPOBOAMIICA KOPPENALMOHHBIA aHanu3 ¢ pacuyeToM Ko-
abduumenTa koppenaumm CnvpmeHa (oueHKa cunbl cBasu no Yepgpoky: 0,1-0,3 — cnabas,

Ta6bnuua 1

CpaBHUTENbHbDI aHANN3 KNIMHNKO-aHAMHECTNYECKUX XapaKTepUCTUK B rpynne naLueHTos

Cc Tpom6030M ylueK npeAcepAunii I KOHTPONIbHOI rpynne

Table 1

Comparative analysis of clinical and anamnestic characteristics in the group of patients with atrial
appendage thrombosis and the control group

Mokasarenb Tpom603 yJiM, n=17 KoHTponb, n=57 P
Mon:
—  My>X4uHbl, n (%) 12 (70,6%) 25 (43,9%) 0,053
—  KeHWwHbl, n (%) 5(29,4%) 32(56,1%)
Bospacrt, n (%) 66 (63-73) 69 (66-74) 0,203
NMT, 28,1 (24,0-29,0) 27,9 (25,7-29,0) 0,662
KypeHwe, n (%) 3(17,6%) 12 (21,0%) 0,759
AT, n (%) 12 (70,6%) 34 (59,6%) 0,370
Bbicokoe HopmanbHoe A/l, n (%) 4 (23,5%) 20(35,1%) 0,494
AHamHe3 OHMK, n (%) 3(17,6%) 1(1,7%) 0,011*
CHA,DS Vasc 2,0(1,0-3,0) 2,0 (1,0-3,0) 0,753
Tpom603 yMMM, n=5** | KoHTponb, n=57 P
Mon:
—  My>X4uHbl, n (%) 4 (80,0%) 25 (43,9%) 0,120
—  KEeHLWKHbI, n (%) 1(10,0%) 32 (56,1%)
Bo3spacr, n (%) 73 (61-75) 66 (63-73) 0,576
UMT 28,9 (28,5-29,5) 27,90 (25,7-29,0) 0,408
KypeHue, n (%) 1(10,0%) 12 (21,0%) 0,956
AT, n (%) 4 (80,0%) 34 (59,6%) 0,370
Bbicokoe HopmanbHoe All, n (%) 1(10,0%) 20 (35,1%) 0,494
CHA DS Vasc 2(1,0-3,0) 2(1,0-3,0) 0,716

Mpumeyanua: Al - apTepuranbHoe aasnexue; IMT — nHaekc maccbl Tena; OHMK — ocTpoe HapyLueHre MO3roBoro KpoBoobpa-

weHus; * p<0,05; ** manas BbiGopKa.
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0,3-0,5 - ymepeHHas, 0,5-0,7 — 3ameTHas, 0,7-0,9 — Bbicokas, 0,9-1,0 — cunbHas). YpoBeHb
CTaTUCTUYECKOW 3HAUMMOCTU paBeH 5%. [1na oueHKn npedckasaTtenbHOM LEeHHOCTN MMMY-
HOBOCMANUTENbHbIX MHAEKCOB B OTHOLIEHUM TpoMb03a yLieK npefcepanii BbINONHANUCH
nornctnyecknin perpeccroHHbin 1 ROC-aHanm3bl. CTaTUCTUYECKNIA aHany3 BbIMOAHANN C
nprYMeHeHneM nakeTa nporpamm Jamovi 2.6.26.0.

B PE3YJIbTATDI

Mpun NnpoBeaeHUN CpaBHUTENBHOMO aHanW3a B rpynne nauMeHToB ¢ Tpombo3om yJII
BbISIBNIEHO CTAaTUCTUYECKUN 3HAaUMMOE NOBbILLEHME NOoKa3aTesie UMMYHOBOCMANUTENbHbIX
nHaekcos NLR (p<0,001), Sll (p<0,001), PLR (p=0,001) 1 SIRI (p=0,003) B cpaBHEHUW C KOH-
TponbHOW rpynnow (nogpobHee B Tabn. 2). Mo pesynbratam IxoKl n MCKTA-nccnegoBaHuin

Ta6bnuua 2

CpaBHUTeNbHbI aHaNU3 reMaToNornYecKNX NoKasaresneii B rpynne NauyyeHToB ¢ TPOM6030M ylek
npeacepAuii N KOHTPONbHOI rpynne

Table 2

Comparative analysis of hematological parameters in the groups of patients with atrial appendage

thrombosis and the control group

MokasaTtenb Tpom6o3 yJiM, n=17 KoHTponb, n=57 P
KpeaTHuH (MKmonb/n) 91,5 (80,0-94,6) 88,0 (79,1-100,1) 0,634
CK® mMn/mmn/1,73 m2 (CKD-EPI 72,0 (60,0-79,0) 69,0 (61,0-79,0) 0,675
2021)
CPB (mr/n) 2,4(1,1-4,6) 2,1(1,2-3,2) 0,263
Yucno Hetpodunos (x10°/n) 4,8 (4,4-5,1) 3,6(2,9-4,2) <0,001*
Yucno numoouuTos (x10%/n) 1,6 (1,4-1,7) 1,9(1,5-2,2) 0,001*
Yucno tpomboumToB (X10°/n) 211,0(197,0-241,0) 201,00 (189,0-223,0) 0,232
Yucno moHoumnTos (x10°/n) 0,5 (0,5-0,8) 0,7 (0,6-0,8) 0,068
NLR 3,0(2,6-3,1) 1,9(1,5-2,1) <0,001*
PLR 138,6 (124,5-149,4) 111,1 (88,7-129,1) 0,001*
Sl 694,0 (591,0-717,4) 396,4 (311,8-470,6) <0,001*
SIRI 1,8(1,4-2,3) 1,2(0,9-1,6) 0,003*
LMR 2,5(2,0-3,4) 2,7 (2,0-4,0) 0,463
Tpom6o3 yMM, n=5%* KoHTponb, n=57 P
KpeaTuHuH (MKMonb/n) 94,6 (77,1-99,5) 88(79,1-100,1) 0,918
CK® mn/mnn/1,73 m? (CKD-EPI 70 (68,0-81,0) 69 (61,0-79,0) 0,423
2021)
CPbB (mr/mn) 2,1(1,2-3,2) 1,1(0,3-2,4) 0,352
Yucno HeriTpodumnos (x10°/n) 4,8 (4,4-5,2) 3,6(2,9-4,2) 0,052
Yucno numeouuntos (x10%/n) 1,4 (1,0-1,5) 1,8(1,54-2,2) 0,011*
Yucno TpombouunTos (x10°/n) 199,0 (197,0-223,0) 201,0(189,0-223,3) 0,806
Yucno moHoumtos (x10°/n) 0,6 (0,4-0,7) 0,7 (0,6-0,8) 0,289
PLR 149,4 (148,6-197,0) 111,1(88,7-129,1) 0,002*
NLR 3,0 (2,66-5,20) 1,8 (1,53-2,10) 0,006*
SIRI 2,0(1,8-2,0) 1,2(0,9-1,6) 0,026*
Sl 717,4 (603,7-1024,4) 396,4 (311,8-470,6) 0,004*
LMR 2,4(2,1-2,5) 2,7 (2,0-4,0) 0,313

MpumeyaHma: CKO - ckopocTb Knyboukosoii dunbTpaumm; * p<0,05; ** manas BbibopKa.
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Ta6bnuua 3

CpaBHuTenbHbinn aHanu3 IxoKI n MCKTA-nokasarenen

Table 3

Comparative analysis of EchoCG and MSCTA indicators
Mokasartenb ‘ Tpom6o3 yJiM, n=17 ‘ KoHTponb, n=57 P
IxoKIr
Ouametp NN (Mm) 47 (46-49) 43 (42-43) <0,001*
KAP JIXK (Mm) 52 (49-54) 48 (46-49) <0,001*
OB JIX (Simpson, %) 53 (47-58) 59 (56-60) 0,005*
MCKTA
AHatomma yJM:
—  «KypuviHOe Kpbino», n (%) 4(23,5%) 16 (28,1%) 0,711
—  «dnaxok», n (%) 8 (47,1%) 27 (47,4%) 0,916
—  «UBeTHadA KarnycTa», n (%) 5 (29,4%) 13 (22,8%) 0,577
—  «KaKTyc», n (%) 1(1,7%)
O6bem yJI (mn) 21,5(19,9-24,1) 13,5(12,0-16,8) <0,001*
Tny6uHa yJr (mm) 52 (49-56) 45 (40-51) 0,001*

Tpom6o0o3 yIMr, n=5** KoHtponb, n=57 P

IxoKI
O6bem MMM (mn) 97,1 (62,0-102) 56,0 (51,5-61,3) 0,07
TAPSE (mm) 18 (17-18) 20 (20-22) 0,004*
MCKTA
O6bem yMr (mn) 19,8 (18,9-19,9) 13,0(11,5-15,7) 0,010*
Tny6uHa ynr (mm) 49 (44-58) 42 (39-46) 0,072

Mpumeyanua: KAP JIK — KoHeUHO-AMAcTONMYECKNA pa3mep neBoro xenyaouka; OB — pakuma sbibpoca JIXK; TAPSE - amnnuty-
[la ABVKEHMA KosbLia TPUKYCnuaanbHoro Knanawa; * p<0,05; ** manas Bbibopka.

B rpynne Tpom6o3a Y/ nonyyeHbl CTaTUCTUYECKUN 3HAUMMOe yBennyeHre grameTpa JiMN
(p<0,001), KOHEUYHO-ANACTONIMYECKOTO pa3Mepa NeBOro »enyfgouka (p<0,001), o6bema
(p<0,001) v rny6uHbl YN (p=0,001), a TakKe 6onee HI3KME NOKazaTeNn ppakLumn BbIGPO-
ca neBoro »xenypouyka (p=0,005). B rpynne Tpombo3a npeobnagany aHaToMUyeckme Ba-
puaHTbl YJIIM «bnaxxok» 1 «UBeTHasA KanycTa» (nogpobHee B Tabn. 3). B MynbTudakTopHbIn
NOFNCTUYECKNIA PEFPECCUOHHDBIN aHanm3 6binn BKoUYeHbl Bce dakTopbl ¢ p<0,005 npu
ofHohaKTOpHOM aHanu3e (puc. 4 n 5, 1abn. 4).

Mpu npoBefieH KOPPENALVNOHHOIO aHann3a NoslyyeHo HanmuMe yMepeHHOM Nnomno-
XuTenbHOW B3anMocBsA3u nokasatenen NLR, Sl ¢ rny6ouroi yJ (p(rho) 0,344, p=0,002;
p(rho) 0,322, p=0,004 cOOTBETCTBEHHO), KOHEYHO-AMACTONNYECKUM pa3mepom JTIXK (p(rho)
0,392 p<0,001; p(rho) 0,392, p<0,001 cooTBeTCTBEHHO) 1 Sl c 06BEMOM YT (p(rho) 0,301,
p=0,008), NLR, SIRI u PLR nmenu cnabble NonoxutesibHble B3auMOCBA3K ¢ oobemom yJ1I
(p(rho) 0,289, p=0,011; p(rho) 0,249, p=0,029 un p(rho) 0,251, p=0,028 cOOTBETCTBEHHO).
C anameTpom JIMN ymepeHHo Koppenvposanu NLR n cna6o - Sl (p(rho) 0,314, p=0,005;
p(rho) 0,292, p=0,01 COOTBETCTBEHHO).

B rpynne tpom603a yMIN obHapy>KeHO CTaTUCTUYECKN 3HAYMMOE YBENUYEHUE MOKa-
3aTenen NLR (p=0,006), SIRI (p=0,026), Sl (p=0,004) n PLR (p=0,002). MNpun nposegeHnn
KOPPEeNAUNOHHOrO aHanm3a BblsiBieHa ymepeHHaa nonoxutenbHasa ¢easb NLR (p (rho)
0,427, p<0,001), SIRI (p (rho) 0,381, p<0,001), Sl (p (rho) 0,492, p<0,001 n PLR (p (rho)
390, p<0,001) c o6bemom [, a Takke ymepeHHaa nonoxuTenbHas NLR (0,343, p=0,002)
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Puc. 4. ROC-kpuBble o6bema (cutoff value 17,1 mn, uyBcTBUTENLHOCTL 94,1%, CNneunduUIHOCTL

78,9%, AUC: 0,907 (0,841-0,973)) u rny6unbi yJIM (cutoff value 49 mm, uyBcTBUTENBHOCTD 82,4%),
cneyndunyHocTb 59,6%, AUC: 0,762 (0,629-0,895)), KAP J1XK (cutoff value 51 mm, yyBcTBUTENbHOCTD
64,7%, cneynduuHocTb 87,7%, AUC: 0,822 (0,715-0,929)), anameTtpa JIN (cutoff value 45 mm,
YyBCTBUTENbHOCTb 88,2%, cneuyunduuHoctb 82,5%, AUC: 0,842 (0,711-0,972)), ®B J1XK (cutoff value 53%,
YyBCTBUTENbHOCTb 58,8%, cneyunduuHoctb 86,0%, AUC: 0,724 (0,569-0,879))

Fig. 4. ROC curves of LAA volume (cutoff value: 17.1 ml, sensitivity 94.1%, specificity 78.9%, AUC: 0.907
(0.841-0.973), LAA depth (cutoff value: 49 mm, sensitivity 82.4%, specificity 59.6%, AUC: 0.762 (0.629-
0.895), LV EDS (cutoff value: 51 mm, sensitivity 64.7%, specificity 87.7%, AUC: 0.822 (0.715-0.929), LA
diameter (cutoff value: 45 mm, sensitivity 88.2%, specificity 82.5%, AUC: 0.842 (0.711-0.972), LV EF
(cutoff value: 53%, sensitivity 58.8%, specificity 86.0%, AUC: 0.724 (0.569-0.879)

Puc. 5. ROC-kpuBbie NLR, Sli, SIRI, PLR
Fig. 5. ROC-curve NLR, SlI, SIRI, PLR
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Ta6bnuuya 4

OpHodaKkTopHaa n MynbTndaKTopHasa normcTnyeckasn perpeccus

Table 4

Univariate and multivariate logistic regression
Mokasartenb OpHodaKkTopHaa normcruveckas perpeccus (OLL, AN 95%) P
NLR 6,79 (2,47-18,7) <0,001*
SIRI 2,38 (1,13-4,98) 0,021*
PLR 1,02 (1,007-1,036)** 0,003
Sl 1,006 (1,00-1,01)** <0,001
OB JTXK 0,876 (0,79-0,96) 0,006*
Avametp JIN 1,3(1,10-1,52) 0,002*
KAOP JTXK 1,34 (1,12-1,60) 0,001*
O6bem yIn 1,36 (1,17-1,60) <0,001*
Tny6uHa y/n 4,41 (1,64-11,8) 0,003*

MynbTndakropHasa normcruyeckas perpeccus (OLU, N 95%)

ON K 0,853 (0,773-0,992) 0,039*
NLR 7,64 (2,173-26,88) <0,001*
O6bem yIMN 1,39(1,118-1,72) 0,003*
Tny6uHa y/n 3,35(1,1-10,27) 0,033*

Mpumeyanus: KOP JIXK — KoHeuHo-guacTonnyecknin pasmep nesoro xenyaouka; ®B — ¢pakumsa soibpoca JIK; * p<0,05; ** ctatu-
CTUYECKM He3Hauumbln .

n cnabas nonoxutenbHas ¢easm SIRI (p (rho) 0,291, p<0,01), SlI (p (rho) 0,295, p<0,009) n
PLR (p (rho) 294, p<0,01) c o6bemom Y. B MynbTUdaKTOPHbIN NOrMCTUYECKUI perpec-
CUOHHDIV aHann3 OblIN BKIIOUEHbI Bce dpakTopbl € p<0,05 npn ogHOPAKTOPHOM aHaNn3e:
NLR (OLW 3,82, 95% AW 1,57-9,33, p=0,003) u amnnutyga ABMXKEHUA KOJibLia TPUKYCNU-
nanbHoro KnanaHa (TAPSE OLL 0,418, 95% [N 0,269-0,863). O6a BKOUYEHHbIX B aHanu3
noka3satens: TAPSE (p=0,026) n NLR (p=0,020) — obnaganu npeguKTMBHON LLEHHOCTbIO B
oTHoweHun Tpombo3a yIM. ROC-aHann3 NLR n TAPSE yka3biBan Ha 80,0% 4yyBCTBUTENb-
HOCTb 1 89,3% cneundnyHOCTb B OTHOLWeEHUKU Tpombo3a yIMM (NLR: Cutoff value 2,667,
AUC 0,875 (0,706-1) p<0,001; TAPSE: Cutoff value 18, AUC: 0,882 (0,733-1), p<0,001).

C yyeToM BbICOKUX ULIEMUYECKMX PUCKOB AAHHOW KaTeropum naumnueHToB B npouec-
ce UccnefoBaHus, NCCiefoBaHbl MOKasaTeNn MHAEKCa KOPOHapHOro Kanbuus (Tabn. 5).
Mpu fgeneHnn NaumeHToB B 3aBUCUMOCTU OT 3HAaUYeHWUn nHaekca AratcoHa (0-10 npoTtus
11 1 6onee) BbIABNEHO CTaTUCTUYECKUN 3HAUMMOE pa3nnurie B nokasaTtensx PLR (p=0,043),
SIRI (p=0,042), Sl (p=0,03), NLR (p=0,003) 1 Bo3pacTe (p<0,001) mexay rpynnamu (1abn. 5).
Mpu npoBefeHVNN KOPPENSLMOHHOIO aHanv3a obHapykeHa cfabas MonoXuTesbHas
Koppenauua Mmexay mHaekcom KopoHapHoro kanbuma n NLR (p (rho) 0,239, p=0,036),
Sl (p (rho) 0,281, p=0,013) n SIRI (p (rho) 0,256, p=0,025).

B of/HOpaKTOPHbIN PEerpeccroHHbIN aHanm3 OblIv BKIOUYEHbI BCe GAKTOPbI, MMELD-
LWMe CTaTUCTUYECKM 3HAUMMBbIE PA3Nnuna Mexay rpynnamu (tabn. 6). MNpu BKaloYeHUN B
MoZesnb MyNbTM(HaKTOPHOIO JIOMMCTUYECKOTO PErPeCCOHHONO aHanm3a TPAaAULMOHHbIX
¢dakTopoB pucka u Sll He3aBUCMMON NPEeANKTUBHOWN LLEHHOCTBIO 061aZan TOMbKO BO3pacT
(Ol 0,74, 95% W 0,64-0,86, p<0,001).
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Ta6bnuua 5
XapaKTepucTuKa naueHToB B 3aBUCUMOCTM OT MHAEKCa KOPOHAPHOro Kanbuusa
Table 5
Characteristics of patients depending on the coronary calcium index
YMepeHHbIN, BbICOKUIA, | O4eHb HU3KNI, HU3KU
MNokasarenb =tk =2 P
WHpeKkc AratcoHa 80,4 | UHpekc AraTcoHa
(38,5-348,7) 5,5(0-10)
Bospacr, net 71,5 (65-75) 65 (57,5-66,5) <0,001*
Mon: 0,411
—  My»KCKoW, n abe. (%) 29 (54,7%) 10 (41,7%)
—  KEHCKuiA, n abc. (%) 24 (45,3%) 14 (58,3%)
NMT 27,9 (25,4-29,0) 28,00 (25,9-29,5) 0,955
KypeHue, n abc. (%) 13 (24,5%) 2(8,3%) 0,119
Bbicokoe HopmanbHoe A 9(17,0%) 15 (62,5%) 0,325
ApTepuranbHas runepTeHsus, n abe. (%) | 37 (48,1%) 12 (50,0%) 0,172
PerynspHbIi npuem cTaTriHOB, n abc. (%) 29 (54,7%) 12 (50,0%) 0,230
[0 rocnuTanunsauum
JlabopaTopHble faHHble
KpeaTuHUH (MKMonb/n) 87,3 91,8 0,660
CK® mn/munn/1,73 m? (CKD-EPI 2021) 68,5 (61,0-76,7) 74 (60,5-80,0) 0,419
CPB (mr/mn) 2,3(1,1-3,7) 1,8(0,8-2,7) 0,210
JINHM (Mmonb/n) 2,7 (2,3-3,2) 2,8(2,5-3,4) 0,442
Yucno HelrTpodmnos (x10%/n) 4,000 (3,50-4,6) 3,200 (2,8-4,6) 0,128
Yucno tpomboumToB (X10°/n) 203 (196,0-218,0) 202 (189,2-233,0) 0,648
Yucno numoounTos (x10%/n) 1,7 (1,4-2,0) 1,8 (1,6-2,5) 0,046*
Yucno moHouutos (x10°/n) 0,6 (0,5-0,8) 0,7 (0,5-0,9) 0,085
Sli 480,1 (366,0-614,0) 318,70 (307,9-419,4) 0,003*
PLR 124,9 (101,6-144,1) 110,0 (79,0-129,1) 0,043*
NLR 2,1(1,8-2,9) 1,778 (1,4-2,0) 0,003*
SIRI 1,5(1,1-1,8) 1,128 (0,9-1,5) 0,042*
LMR 2,5(2,0-3,4) 3,0(2,0-3,8) 0,507

Mpumeyanus: CPb — C-peakTuBHbIN 6enok; * p<0,05.

Ta6bnuua 6
OpHodaKkTopHas fornucTuyecKkas perpeccus
Table 6
Univariate logistic regression
OpHodaKTopHasA normcTuyeckas y
MpeaukTop perpeccus (OLL, 1 95%, p) ROC-ananus
NLR p=0,053 -
Cutoff value 428,697
—_ *% 0
sl 0,097 (0,994-1,00), <0,037 AUC: 0,717 (0,584-0,849) p<0,001
SIRI p=0,648 _
PLR p=0,061 -
NNHN p=0,508 -
Cutoff value 68
| *
Bospact 0,867 (0,799-0,941), p<0,001 AUC: 0,766 (0,648-0,883) p<0,001
Mon p=0,413 -
KypeHne p=0,135 -

MpumeyaHue: * p<0,05; ** ctaTnCTUUECKN He3HauMMBbIA [N,
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B OBCYXIOEHUNE

Ncxopa n3 nonyyeHHbix gaHHblx, NLR (>2,42) n SIRI (>1,23) B cpaBHeHWn C gpyrumu
UMMYHOBOCMNANNUTENbHbIMU MHAEKCaMX o6nafjalT Hanbonbluel YyBCTBUTENbHOCTbIO B
oTHoLWeHun Tpombo3a Y/1T. Cxoxure pesynbraTbl Obinn NoNyYeHbl B NCCIeOBaHUAX aBTO-
pos Deng Y.C. c coasr. (2023 r.) n Fukuda Y. c coaBT. (2018 r.), B KOTOpPbIX OTMeYanacb acco-
Lmauma noBblLleHHbIX Noka3saTeneit NLR c BepoATHOCTbIO BO3HMKHOBEHMSA Tpombo3a yJ1N
[52, 53]. MopTBepxaeHa nHopmaTneHocTb NLR v SIRI 4ns oueHKM prcka BO3HUKHOBEHUS
ULIEMMNYECKOro MHCybTa y NaumeHTos ¢ O, npu 3Tom NLR moxeT 6bITb 1Mcnonb3oBaH ¢
Uenbio peknaccudurkaumm pucka nocnegHero y naumeHToB C HU3KOM Cymmon 6annos no
wKane CHAZDSZVasc [54, 55].

O6HapyxeHa koppenauua NLR, SIRI, Sll, PLR c o6bemom 1 rnybuHon yJIl, anametpom
JIM, a TakXe KOHeYHO-AMACTONNYECKMM Pa3MepOoM NIEBOMO XeyaouKa, YTO MOXeT YKa-
3blBaTb Ha B3aVMOCBA3b MMMYHOBOCMANMTENbHbIX peakunii C npoueccamu pemogenu-
poBaHus Kamep cepaua. B pabote Chi R. ¢ coasT. (2023 r.) 6bi1a oTMeUYeHa accoymnauma
nosbiweHnA nokasatensa SIRI ¢ pemogenupoBaHnem neBoro xenygouka (p=0,026), J1I
(p=0,025) 1 cHXeHrem cucTonuyeckon dyHKLMM neBoro »enyaouka (0,002) y naumneHTos
c O [56]. Mo paHHbIM Zhao X. (2024 r.), pyck Bo3HUKHOBeHUs Ol yBennumsaeTtca npu Bbl-
cokmx 3HaueHusix SIRI [57]. B paboTte Sonmez O. (2014 r.) nokasaHa npaAmas Koppensaumsa
NLR c o6bemom J1I1M [58]. Psig paboT yKka3biBaeT, UTo noBbilleHHble 3HaueHus NLR aBnstoTca
[OCTOBEPHbIM (paKTOPOM pUCKa BriepBble Bo3HMKLWeN O 1 peunanBoB apuTtMnn, B TOM
yncne Nocne MHTEPBEHLMOHHOIO U KapANOXpPYpruveckoro neveHus [44, 46, 58-61]. B to
Xe BpemsA nuTepaTypHbIX AaHHbIX 0 KoppenAuun PLR u Sl ¢ pemogenupoBaHnem kamep
ceppua He HalpeHo.

Cpeliv aHaTOMUYECKMX XapaKTepucTuk cepaua no pesynsratam MCKTA Hanbonbluel
npepnckasaTteNibHOM LieHHOCTbio 06nagaeT o6bem yJIMMN, a n3 aHaToMUYeCKUX BapuaHToOB B
rpynne Tpom603a npeobnagaloT «pnakok» U «LBETHasA KanycTay, YTo CornacyeTcs ¢ mu-
poBbIMU AaHHbIMK [15-17, 28, 51]. M3 DxoKI-nokasaTtenei NpeanKTUBHON LIEHHOCTbIO 06-
napatoT CHMXeHue dpaKumm BbIbpoca neBoro xenyfouka (<53%), ysennyeHue guameTpa
JIN (>45 MM) 1 KOHEUYHO-AMACTONNYECKOrO pa3mepa IeBOro xenygoudka (>51 mm), koto-
pble ABAAIOTCA XOPOLIO U3YUYeHHbIMY MPOrHOCTMYECKUMIU paKTopamu BO3HWKHOBEHUA
Tpomb60o3a yJIM [62-67].

MpeanKTMBHOM LIEHHOCTbIO B OLEHKE prCKa BO3HWMKHOBeHUA Tpombo3sa Yl obna-
natoT NLR (6onee 2,66) n TAPSE (MeHee 18 mM). Cxoxue pe3ynbTaTbl NONyUYeHbl B paboTe
de Divitiis M. ¢ coaBT. (1999 r.), rae Take oTMeyasnacb CBA3b CHUKeHWA rnobanbHON Co-
KpaTMMOCTM NPABOro enyfouka ¢ prckomM Tpombo3a Y. Takxke K npegukTopam Tpom-
603a yMI aBTOpbI OTHOCKNN YBENMYeHMWe nnowwaan Yy n obbema MM [68]. JinTepaTypHbIxX
CBefleHNIN OTHOCUTENIbHO npefckasatenbHon ueHHocT NLR u gpyrmux nmmyHoBocnanu-
TeNbHbIX MHAEKCOB B BblABIIeHNY Tpombo3a Yyl He HalaeHo.

B nmpouecce nccnegoBaHuA BBUAY BbICOKMX ULLIEMUYECKUX PUCKOB Y MaUMEHTOB C
@I oueHmBanacb CBA3b MMMYHOBOCMANNTESNIbHBIX NHAEKCOB C MHAEKCOM KOPOHAPHOro
Kanbuma. MpeanKTMBHOM LEHHOCTbIO B BbIIBIEHWM NOBbIWEHHBIX (>10) 3HaYeHUn MHAEK-
ca AraTcoHa MMMYHOBOCHManMTeNbHblE MHAEKCH He obnaganu. BoiasneHa nuwb cnabas
KOoppenAaunAa 3HaYeH HAEKCa KOPOHAapHOro Kanbuma ¢ nokasatenamu SlI, SIRI n NLR.
Mpun nposepeHMn MynbTGAKTOPHOrO aHanu3a He3aBUCUMOU MPeAVKTUBHOWM LeHHO-
CTbto 06nafan Tonbko Bo3pacT (>68 net). CxofHble AaHHble 6bIn nonyyeHsbl Nam S.H. ¢
coaBT. (2017 r.), ogHaKo B JaHHOM MCCNeaoBaHNN U3 UMMYHOBOCMNANNTENbHbIX MHAEKCOB

522 "Cardiology in Belarus’, 2025, volume 17, No. 4

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO




OpwurrHasbHble UCCnefoBaHus
Original Research

nsyuanca NLR [69]. [poTrBONonoXHble pe3ynbTaTtbl NofyyeHbl B pabote He Y. ¢ coaBT.
(2025 r.), roge NLR un SIRI ctaTucTnyeckn 3Ha4MMo acCcouMmMpoBannCh C MOBbLILWEHHbIM UH-
[1eKCOM KOPOHapHOrO KanbLus, B TO BPeMA Kak Apyrue MMMyHOBOCManUTeNbHble UHAEK-
cbl — HeT [70].

B 3AK/TKOYEHNE

Crpatndukauma prcka Tpombo3a ywek npeacepanii ¢ NCnosib3oBaHNeM MMMYHOSO-
MMYEeCKX MHOEKCOB MO3BOMUT 6oslee TOUHO OLEeHWUTb HEOBXOAMMOCTb UCMOMb30BaHMA
WHCTPYMEHTaNbHbIX METOAOB BepuGUKaLUW/VCKIoUeHMs TpoMmb0o3a YlueK npeacepani,
VHAVBMAYaNM3MPOBaTb anroputM Ao06CefoBaHMA MaLMUEHTOB NpY BbiGOpe TaKTUKM
KOHTPOJIA PUTMa, MOJTYYUTb SKOHOMUYECKUNIA SPGEKT N3-3a CHUMKEHUA KPATHOCTV HEO6XO-
OUMbIX MHCTPYMEHTasbHbIX 06C/IeA0BaHNIA.

Takum 06pasom, NCCnefoBaHNA aHaTOMUYECKMX XapaKTePUCTUK MPeacepann n mnx
ylLeK, noKa3saTtenei CUCTEMHON 1 BHYTPUNpeaCcepaHON reMOgNHAMUKN B COBOKYMHOCTM C
VMMYHOBOCMANUTENbHBIMM HAEKCAMU ABAAIOTCA NEPCNEKTUBHBIMU B MPOrHO3UPOBaHNM
TPOMGOTUYECKUX OCNOXKHEHMI Ol 1 ApYriX cepaeuHoO-CoCYANCTbIX 3a60S1eBaHUIA.
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Pesiome

Lenb. OueHnUTb pacnpoCcTpaHEHHOCTb KapAMOBACKYNsAPHbIX $GakTOpOB prcKa U CTPYK-
TYPHO-GYHKLMOHaNIbHOE COCTOSHUE CEPAEYHO-COCYAMNCTON CUCTEMbBI Y XKEHLUMH C PakoM
MosiouHom xenesbl (PMX) no Hauana NPOTMBOOMYXONEBOrO NIeYeHUs.

Marepuanbl nu meToabl. B nccnepoBaHume BkntoueHbl 120 XxeHWwmH B Bo3pacTe 45,0 (40,5;
49,0) roga. OcHoBHy'0 rpynny nccnegosaHus (rpynna PMXK, n=100) coctaBnnun nauneHTKu
C YCTaHOB/NEHHbIM 3J10KaueCTBEHHbIM HOBOOOPA30BaHMEM MOIOYHOW Kenesbl 0 Havana
NPOTUBOOMYXOJIEBOIrO fleUeHus, rpynny KoHTpons (n=20) — }eHwumHbl 6e3 PMXK.
Pesynbratbl. B rpynne PM?K no cpaBHeHMI0 C KOHTPONbHOW Yalle BbiABAANACh ANCANNU-
nemusa (78,1% n 55,0% cooTBeTcTBEHHO, p<0,05), 6bINK YCTaHOBNEHbI 6oNee BbICOKME MOo-
kazatenu Tpurnuuepugos (1,3 (0,9; 1,7) mmonb/n 1 0,9 (0,7; 1,2) mmonb/n, p<0,05) n bonee
HUW3KKe 3HaUYeHMA NMMNONPOTENHOB BblCOKOW nnoTHocTn (1,4 (1,2; 1,6) mmonb/n n 1,6 (1,5;
1,8) mmonb/n, p<0,05). Y »eHwwnH ¢ PM?K B cpaBHeHUN € NUaMn KOHTPObHOW rpynmbl
oTMeyvanucb 6oree BbICOKME 3HAUYEHWNA OTHOCUTENIbHOMN TOMLMHBI CTEHOK NIEBOTO Xesly-
nouka (0,34 (0,31; 0,40) n 0,30 (0,28; 0,34), p<0,05), Maccbl M1MOKapAa NeBOro Xenyaoyka
(139,2 (109,9; 164,1) r n 117,8 (99,2; 127,8) 1, p<0,05), nHaekca maccbl MMokapga neBoro
xenypouka (77,1 (64,2;90,1) r/m?n 63,6 (54,0; 67,7) r/m?, p<0,05). B rpynne PM>K oTmeueHo
CMeLleHne paBHOBECUA BereTaTBHON HEPBHOWM CUCTEMbI B CTOPOHY CUMMATUKOTOHMM, Ha
UTO YKa3bIBaloT 6bonee Bbicokue 3HaueHma YCC, RMSSD, oTHoweHus LF/HF no cpaBHeHMto
C XeHLWmHamun 6e3 oHKonornyeckoro 3abonesaHusa. B rpynne KOHTPONA NO CpPaBHEHWIO C
rpynnoit PMX 6bina BbiABfleHa MeHbLUAA TOMLWMHA KOMMJIeKca MHTMMa — Meauna obLen
COHHoW apTepun cnesa (0,5 (0,5; 0,6) n 0,6 (0,5; 0,7), p<0,05); 66111 BbiLLE NPOLIEHT pPacLIK-
peHuA nyeyeBor apTepun Npu NpPoBeaeHNn Npobbl SHAOTENNIA3AaBUCMMON BasoaunaTa-
umm (21,0 (13,5; 24,0) n 12,0 (9,0; 16,0), p<0,05).

3aknioueHune. Y nauymeHTok ¢ PM?K go Hauana npoTMBOONyxoseBon Tepannn B CpaBHe-
HUW C XXeHLLMHaMK 13 06LLel NonynALUMY yCTaHOBIEHbI 6oiee BbICOKME 3HaUEHWA TONLWU-
Hbl MMOKapAa NIeBOro Xesnyaouka, KOMMIeKca MHTUMa — Mefia 06LLell COHHOW apTepuu,
AKTMBHOCTU CUMMATMYECKOI HEPBHOWN CUCTEMDI, GONnee HU3KNe NoKasaTesnn SHLoTeNnl3a-
BMCMMOW BasogunaTtauun.
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Abstract

Purpose. To assess the prevalence of cardiovascular risk factors and the structural and
functional state of the cardiovascular system in women with breast cancer (BC) before
initiating antitumor therapy.

Materials and methods. The study included 120 women aged 45.0 (40.5; 49.0) years. The
main study group (BC group, n=100) consisted of patients with established malignant
neoplasm of the mammary gland before antitumor treatment, the control group (n=20)
included women without BC.

Results. The dyslipidemia was detected more often in the BC group, compared to the
control group (78.1% and 55.0%, respectively, p<0.05). In addition, higher triglyceride
levels (1.3 (0.9; 1.7) mmol/l and 0.9 (0.7; 1.2) mmol/l, p<0.05) and lower high-density
lipoprotein (1.4 (1.2; 1.6) mmol/l and 1.6 (1.5; 1.8) mmol/l, p<0.05) were established. The
women with breast cancer, compared to subjects of the control group, had higher values
of the relative thickness of the left ventricle walls (0.34 (0.31; 0.40) and 0.30 (0.28; 0.34),
p<0.05), left ventricular myocardial mass (139.2 (109.9; 164.1) g and 117.8 (99.2; 127.8) g,
p<0.05), and left ventricular myocardial mass index (77.1 (64.2; 90.1) g/m? 63.6 (54.0;
67.7) g/m? p<0.05). A shift in the balance of the autonomic nervous system towards
sympathicotonia was noted in the breast cancer group, compared to women without
cancer, as indicated by higher values of heart rate, RMSSD, and LF/HF ratio. The thickness
of the intima-media complex of the common carotid artery on the left in the control
group, compared with the BC group was lower (0.5 (0.5; 0.6) and 0.6 (0.5; 0.7), p<0.05), and
the percentage of expansion of the brachial artery was higher during the endothelium-
dependent vasodilation test (21.0 (13.5; 24.0) and 12.0 (9.0; 16.0), p<0.05).

Conclusion. Patients with breast cancer compared with women from the general
population had higher values of left ventricular myocardial thickness, the intima-media
complex of the common carotid artery, activity of the sympathetic nervous system, and
lower endothelium-dependent vasodilation before starting antitumor therapy.
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B BBEAEHWE

XpoHuyeckne HenHbeKLMOHHble 3ab6oneBaHua (XHW3), obveauHaowme 6onesHun cu-
CTEMbI KPOBOOOPALLEHNA 11 OHKONOMMYECKYHO MaToNOrIo, 3aHUMALOT BefyLyue nosuumm
cpean NPUYMH CMEPTHOCTU M MHBanNuAmM3auny HaceneHmsa Bo BceM mupe. HecmoTpa Ha
pa3nunumAa B naTtoreHese, 3T1 2 Knacca 3aboneBaHuii umetot obme dbaktopbl prcka (OP),
YTO OTKPbIBAET HOBbIE FOPM3OHTBI ANA UX NPOGUNAKTUKK, AUAFHOCTUKI 1 ledeHna [1, 2].

TpaAVLMOHHO KapAnOBacKyApHaA NaTonorna 1 3f10KayecTBEHHble HOBOOOpa3oBa-
HMA PacCMaTPUBAIOTCA Kak OTAeNbHble Ho3onornyeckme dopmbl. Cpean obwmx OP, cno-
COBCTBYIOLLMX PA3BUTUIO Kak aTEPOCKIIEPO3a, Tak U OHKONIOrMUYeCKUX 3aboneBaHuii, Bbl-
[EensAT OXKMpPEHVE, MASIONOABUXHbBIV 06Pa3 KU3HW, KypPeHUE, XPOHMYECKOe BOCMANEHME,
apTepuasnbHyto runepTteHsuto (Al), caxapHbii AnabeT, ANCINNNEEMMIO, XPOHUYECKYIO 60-
ne3Hb Noyek, NpoBefeHne LTocTaTnueckom u nyyeson Tepanum (J1T) [1-6].

KnioueBbiMn MexaHU3MaMu, nexkalmmm B ocHoBe XHW3, ABnaoTca BocnaneHne, okuc-
NUTENbHBIN cTpecc [1, 2, 5, 6], HapyLLeHWe perynaumMm uMMyHHo cuctembl [5]. CBoboaHble
paauKanbl U OKCUA a3oTa y4yacTBYIOT B MpoLeccax KaHLeporeHesa n MMKPOCOCYAUCTbIX
HapywweHuax [2]. XpoHrnyeckoe BocnasneHne CNocobCTBYET KIIOHAIbHOMY remMmonoa3y, Ha-
pywaeTt mMeTabonMyecKylo perynsauuio U yckopaeT CcTapeHune Knetok [4, 6]. HekoTopble
NPOoBOCMaNUTENbHbIE LIUTOKNHBI YYaCTBYIOT B MMMYHHbIX OTBETax, KNeTouHon nponude-
pauwuu, anonTo3e, MMNMAHOM OOMEHe 1 CBA3bIBAOT Pa3BUTME BOCMANEHNA C Nporpeccu-
pOoBaHMEM CEPAEUYHO-COCYANCTbIX 3aboneBaHuin (CC3) n oHkonaTtonoruu [5].

YctaHoBneHa AByHanpasneHHas cBA3b mexay CC3 u pakom. [MauuneHTbl ¢ OHKoNoMM-
YyecKnMu1 3a60NEBaHNAMN NOABEPKEHDBI BbICOKOMY PUCKY Pa3BUTKA KapAMOBaCKYIAPHON
MaTosiornu, YTo CBA3aHO He TOJbKO C Hannuuem obwmx OP, Ho 1 C NpoBefEHNEM NPOTU-
BoonyxosneBown Tepanuu [1, 2, 5, 6]. Hanprnmep, neyeHmne paka MonoyHom xenesbl (PMXK)
W APYTUX OMyXOJIel MOXET YCUMBaTb MeTabonnueckme HapyleHns, yxyalwaTb Gusu-
UECKYI0 aKTUBHOCTb, CNOCO6CTBOBaTL Pa3BuTuio Al 1 HapyleHUiA niMnuaHoro obmeHa [3].
B cBoto ouepepp, Hanuune CC3 yBennumBaeT pUCK BO3HUKHOBEHWA PA3INYHbIX TUMOB
paka 1 CMepPTHOCTb OT OHKONOMMYECKMX NPUYMNH. ITO 06YCIIOBNEHO HE TONbKO O6LWMMM
OP, Ho 1 aKTMBaLUMen BOCManeHus, OKUCIUTENIbHOTO CTpecca, HapyLlweHnem perynauum
UMMYHHOWN CUCTEMbI, MOBPEXKAAWMM BO3AenCcTBMEM xumnoTtepanuu, JIT Ha Kapauo-
MUOLNTbI U COCYANCTYIO CTeHKY [1, 3, 5, 6].

M3yuaeTca BAvAHME peMOAenvpoOBaHMA cepAua Ha MporpeccupoBaHue onyxosen.
B aKcneprMeHTe Ha MbILLIMHOW MOAENM MPY CO34aHUN UMUTaL MK runepTpodmm Muokapaa
BbIAIBIEHO YCKOPEH/e Pa3BMTMA paka, CBA3aHHOE C MOBbILLEHWEM SKCMPeCcCcumn B M1oKap-
[le NPOTYMOPOreHHbIX GpakTOpPOB-KaHANAATOB — GaKTOpa POCTa COeANHUTENBHON TKaHW
1 nepuoctnHa. C LeNiblo OLIEHKN akTyanbHOCTM MOMYyYeHHbIX pe3ynbTaToB AfA YenoBeka
6b1710 NPOBEEHO PETPOCMNEKTUBHOE NCCNIEA0BAHME C aHANIM30M 3X0KapAnorpapryeckmx
[aHHbIX. BbiABNeHa NoBbIlWEHHAA YacToTa BO3HUKHOBEHMSA 3/10KaYeCTBEHHbIX HOBOObpa-
30BaHuM B Bo3pacTe 40-60 neT y NauneHToB C YyMEPEHHbIM WX TAXKeSIbIM aopTaNibHbIM
CcTeHO30M [6].
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B cBA3M C poCcTOM UmMcna BbIXKMBLUMX MOC/E NleYeHNA OHKOOrMYeckux 3abonesaHun,
pa3BUTMEM CEpPAEUYHO-COCYANCTON TOKCUYHOCTM, acCOLMMPOBAHHON C MPOTUBOOMYXO-
neBOW Tepanuel paka, LUMPOKOW pacnpoCTpaHeHHOCTbio PpaKTopoB KapAmoBacKynsap-
Horo pucka u CC3 y OHKONMOrMyeckux nauMeHTOB BO3pacTaeT HeobxoAmMOCTb KOM-
NNEeKCHOro MoaxoAa K AWarHOCTMKe, neyeHuio U npodunakTnke KapavoBacKynApHON
natonoruu [1, 3]. NMoHMaHMe 06LWMX MeXaHN3MOB Pa3BUTMA NO3BONAET pa3pabaTtbiBaTh
6onee npeunsnoHHble 1 3pdeKTrBHbIE cTpaTernm NPodUNaKTMKM 1 nevyeHns. BaxHbiM
HanpasJieHNeM ABNAETCA KOppeKUna MognbuLmnpyemblx KapanoBacKynapHbIX GakTopos
puUcKa: KOHTpOJb apTepuanbHoro aasneHus (Al), ypoBHA rMiOKO3bl 1 NIUNUAOB, OTKa3 OT
KypeHus, noBbllleHne GU3NYECKON akTUBHOCTU, KoppeKuna nutaHua [1, 31.

O6wwme yepTbl pa3suTna CC3 1 paka 06yCNIOBNEHbI CJIOKHBIMU B3aUMOAENCTBUAMM re-
HeTMYeCKUX NpeapacnoNoXeHHOCTeN, MeTaboNMUecKx HapyLLeHMI U BOCNANUTENbHbIX
npoueccos [2, 6, 7]. B ycnosuax ysenvyeHna NpoaomKUTENbHOCTU XM3HN 0coboe 3Haue-
Hu1e npuobpeTaeT pa3BUTNE KapAMOOHKONOrMN — 06nacTv MeanLmMHbl, obbeuHAoLWeN
YCUNNA KapaMONIOroB U OHKOJIOrOB AJ1A NOBbILEHWA KauecTBa XM3HW nauuneHTos [1, 2, 4,
6]. MoHMMaHMe B3anMOCBA3M MeXay STUMK 2 rpynnamu 3aboneBaHunin cnocobcTeyeT 6o-
nee >3¢dekTMBHON NPodUNaKTKe, paHHeN ANAarHOCTMKE N KOMIMJIEKCHOMY NTeYEHUIO Kak
CC3, Tak 1 OHKOMaToNOrK, ABAAETCA OCHOBOW ANA YBENUUYEHUA NPOJOSIKUTEIbHOCTY
XN3HU HaceNeHNA U CHXKEHNA NoKasaTenen CMepTHOCTU.

B LIEJ1Ib NCCNEOOBAHNA

OueHNTb PacNPOCTPAHEHHOCTb KapAMOoBacKynsapHbiX OP 1 CTPyKTYpHO-GYHKLMO-
HaflbHOE COCTOAHME CepPAEYHO-COCYANCTON CUCTEMBI Y XKEHLWMH ¢ PMMX go Hayana npoTu-
BOOMYXO/IEBOTO JIeYeHNs.

B MATEPWAJIbl U METObI

MNpoBeaeHo NpocneKkTMBHOE 06CepBaALIMOHHOE UCC/IeJOBaHME, B KOTOPOE ObIn BKHO-
yeHbl 120 »keHLWWH B Bo3pacTe 45,0 (40,5; 49,0) roga. pynny PM>K coctaBunm 100 KeHLwmH
C YCTaHOBJIEHHbIM AnarHo3om PM>K go Havana nonnxummnoTtepanun B Bopacte 45,0 (41,5;
49,5) roga, HAXOAUBLUMXCA Ha IeYEHNN B OHKONOrMyeckom (MaMMosornyeckom) otaene-
HUW FrOCYAapCTBEHHOrO yupexaeHus «PecnybnmkaHCKUn HayyHO-NPaKTUYECKUn LeHTp
OHKOJIOrMUN N MeaunuuHckon paguonorum nm. H.H. AnekcaHgpoBa» B nepuog ¢ 2013 no
2020r.

lpynny koHTpona coctaBunu 20 xeHWwwrH B Bo3pacTe 47,0 (36,5; 49,0) ropa 6e3 oHKo-
niornyeckoro 3abosneBaHus.

KpuTepun HeBKNOUEHNA B UCCNefoBaHMe: Hanume aHaMHe3a v KNMHNYECKNX Npo-
ABNEHNI XPOHNYECKON NeMnyeckon 6one3Hn cepaua, BbIABIEHHbIX NPU 0OBEKTUBHOM
06cnefoBaHNM, HEKOPOHAPOTreHHble 3aboneBaHNA MMOKapAa, NaTONOrMA LWUTOBUAHOWM
Xenesbl, eyeHu, NoYeK C YMePEHHbIM ¥ BbipaXKeHHbIM HapyLueHrem GyHKLMK, HbeKL -
OHHble 3aboneBaHMA, CaxapHblli ArabeT, OHKoNornMyeckne 3aboneBaHns B aHamHese (anA
rpynnbl KOHTPONA).

Ha puc. 1 npepcTaBneHbl xapakTepucTUK1 HOBOOOGPa3oBaHUA MOMOYHOW Xese3bl y na-
LIMEHTOK, BKJIIOUYEHHBIX B NCCNefoBaHue, ¢ ncnonbsoaHmem TMN-knaccndumkaumm. Knu-
HUYecKne pasmepbl NePBUYHON Onyxonun Bapbuposann ot T1 go T4: T1 -y 32 yenosek
(32%), T2 -y 53 (53%), T3 -y 2 (2%), T4 - y 13 (13%) naumeHTOK. lNopaxeHne pernoHap-
HbIX TMbaTUECKNX Y3N10B 6biNo BbIABEHO Y 45 (45%) uenosek, 13 HUX N1y 26 eHLWKH
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T2N1MO (14)
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Puc. 1. XapaKkrepncTnkn HoBoo6pa3oBaHNA MONTOYHON XKene3bl Y NaLNeHTOK, BK/TIOUEHHbIX

B uccneposaHue, %
Fig. 1. Characteristics of breast cancer in patients included in the study, %

(26%), N2 —y 11 (11%), N3 - y 8 (8%) naumneHToK. KnuHNYeCKn nopaxeHne permoHapHbIX
nuMaTUYECKUX y3/10B He onpefenanocb y 55% (55 uenosek).

MpaBOCTOPOHHAA NOKanM3auma BbisiBNieHa Y 56% (N=56) XeHLWMH, NeBOCTOPOHHAA — Y
41% (n=41), nBYCTOPOHHAA — y 3% (n=3). lNepBan ctagua PMK yctaHoBneHa y 51% (n=51)
yenosek, 3-A -y 23% (n=23) (puc. 2).

MaumneHTbl, BKNOYEHHbIE B UCC/IEA0BaHME, MPOLUN KOMIMIEKCHOE 06CnefioBaHmMe cep-
LeYHO-COCYANCTON cucTeMbl: COOp aHaMHe3a 1 »anob, 06 bEKTUBHBIN OCMOTP, PerncTpa-
UM anekTpoKkapaunorpammbl (3KI), nccnegosaHue BaprabenbHOCTU CEpAEUYHOro pUTMa
(BCP), axokapguorpaduio (3xoKr), ynbTpassykoBoe ucciefoBaHue 6paxuouedanbHbix

1-a cTagua (23)
JleBas (41) 3-a ctagus (26)

MNpagas (56)
[iBycTOpOHHAA (3)

2-A ctagua (51)

a b

Puc. 2. XapaKkTepuncTka nauieHToK OCHOBHOW rpynnbl B 3aBMCUMOCTU OT CTOPOHbI MOpa)KeHnA
1 CTaAnM OHKONOrnuYeckoro sabonesaHus: a — nokanusauuna PMX, %; b - cragua PMX, %

Fig. 2. Characteristics of patients in the main group depending on the side of the lesion and the stage
of cancer: a - localization of breast cancer, %; b - breast cancer stage, %
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apTepuii ¢ nccnegoBaHvem TonwuHbl KUM, npoby ¢ sHOoTenun3aBUcMon Baogunara-
Luel nieyeBor apTepun C aHann3oM CTeNeHn pacliMpeHns JaHHOW apTepun nocne pe-
OKKNI03UN Yepes 5 M1HYT.

YnbTpa3syKkoBble nccnegosaHua (Y3W) sbinonHanmce Ha annapate Accuvix XG — RUS
(Samsung Medison, Kopes) c ncnonb3oBaHnem Kapauonormyeckoro v JIMHENHOro ynb-
TPa3BYKOBOro AaTumKa ¢ yactoTton 3,5 My n 7,5 Mru,.

OxoKIl nposogunace B M-, B-moganbHOM, MMMYNbCHO-BOSIHOBOM, MOCTOAHHO-BOJTHO-
BOM, TKAaHEBOM, LIBETHOM AOMNEPOBCKMX pexnmax. Onpepensanncb nokasartenm CUCTO-
no-guactonmyeckor GYHKUUU U peMofeNnMpoBaHUA NEBOrO Xeflyfouka: KOHeUYHO-CU-
CTONNYECKUIA N KOHEYHO-ANACTONNYECKNIA AMAMETPbI, KOHEUYHO-CUCTONINYECKUIA 0OBEM,
KOHeYHO-AnacTonnyecknin obbem, yaapHoii obbem, dpakumsa Bbibpoca no TerHxonbLy
1 CMMNCOHY, NHAEKCbI cHEPUUYHOCTI B CUCTONY U ANACTONY, CKOPOCTb LIMPKYNAPHOIO CO-
KpaLleHWA BONOKOH MMOKapaa, OTHOCUTENbHAA TOMLWMHA CTEHOK, MAacCca M1MOKapAa NeBo-
ro »kenyfgouka C MHgeKcaumel Ha nnoLaab NOBEPXHOCTM Tesa, OTHOLLEHKE NMNKOBbIX CKO-
pocTen TpaHCMUTPanbHOro KpoBoToka (E/A), OTHoLWeHWe paHHeln 1 No34HeN CKopocTei
OBUXKeHNA GUOPO3HOro KosbLa MUTPaNbHOro KnamnaHa (Em/Am), oTHOLEHE NUKOBOM
CKOPOCTU TPaHCMUTPANbHOFO KPOBOTOKA K PaHHEN CKOPOCTW ABWKeHUA GUOPO3HOro
KosibLla MUTpanbHoro KnanaHa (E/Em), o6bem neBoro npeacepama C MHAEKCaUMen Ha
nnaowazab NOBepPXHOCTM Tena.

AHanun3 cocToAHUA BEreTaTMBHOW HEPBHOW CMCTEMbI B rpymnnax NpoBOAWICA nyTem
pernctpaunm konebaHuii MOLWHOCTEN HU3KoYaCTOTHBLIX (LF), BbiIcokoyacToTHbIX (HF) 1 nx
OTHOLEHUs, obLeln MmowHocTn cnekTpa (TP), ctaHgapTHoro oTknoHeHUs NN nHTepBanos
(SSNN), KkBagpaTHOro KOpHA 13 cpefHeln CyMMbl CTaHAAPTHbIX OTKNOHeHun (RMSSD).

3a KpuTepumn AUCANNUAEMUN, COMMACHO KNMHMYECKMM pekomeHaaumam [8], npuHa-
Tbl NpeBbiWalowne pedepeHTHble 3HAYEHMA NOKa3aTeNn AMNULOrPamMmbl U UX LEENEBON
YpPOBeHb, B 3aBcMMOCTU OT pucka CC3. Takum obpa3om, ucnnunuaemus onpegenanach
npu npesblweHnn yposHA JIMHIM gna Hu3skoro pucka 3,0 MMonb/n, ANA YMepeHHOro —
2,6 mmonb/n, TI = 1,7 mmonb/n n cHukeHun JINBI meHee 1,3 mmonb/n.

Cratnctnuyeckan obpaboTka pesynbTaToB UCCNeAOBaHUA OCYLLIEeCTBANACh NPU MOMO-
WM NakeTa NpPUKNagHbix nporpamm Statistica 10.0, Excel for Windows 8.1. [1na onucaHuaA
nepemMeHHbIX NCNOSIb30BaNINCh METOAbI HEMAPaMETPUYECKON CTaTUCTUKI, faHHbIe Npea-
CTaBneHbl B BUAe megunaHbl (Me), 25% u 75% npoueHTtunein. [JocToBepHOCTb MeXrpynmno-
BbIX pa3nuumin oueHnBanacb no U-kpuTepmio MaHHa — YUTHW OnA HecBA3aHHbIX rpynmn.
OTnnumAa cumTanncb JOCTOBEPHbIMU NpK ypoBHe p<0,05.

B PE3YJIbTAThHI

PacnpoctpaHeHHOCTb B rpynnax uccnepgosaHusa obwmx OP ceppeyHo-cocyamncTbix
N OHKONOrMYyecKmx 3abosieBaHNi, BKNOYAA TaKMe XapaKTEPUCTMKY, Kak 0ObeM Tanmm n
6enep, MHAEKC MacCbl Tefla, CUCTONNYECKOe N ANACTONIMYECKOe apTepuanbHOe JaBfieHue,
YPOBeHb XonecTepuHa, TPUMMULEPUAOB, INMONPOTEMHOB HU3KOW MAOTHOCTU, BbICOKOW
nnoTtHoctu, C-peakTnBHOro 6enkKa, npeactasneHa B Tabn. 1.

CemeWHbIli aHaMHe3 paHHMX CC3 y 6nmkailumx poACTBEHHUKOB B OCHOBHOW rpynne
ycTaHoBNeH y 26% (n=26) yenosek, B rpynne KOHTPona —y 25% (n=>5) KeHLWuH.

06 aKTMBHOM KypeHun 3aaBunn 6% (n=6), o naccmBHom — 32% (n=32) naumeHToK,
cTpagatowux PMX, B rpynne 6e3 oHkonoruyeckoro 3abonesaHusa — 15% (n=3) u 25%
(n=5) cooTBETCTBEHHO.
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Ta6nuua 1

KnMHmL:(o-naGOpaToprle noKasaTeNn NauneHToK, BKJIIOYeHHbIX B uccnepgosaHue, Me (QL; QU)

Table 1

Clinical and laboratory parameters of the patients included in the study, Me (QL; QU)
THEEr T (r:‘)z:l;g)PM)K (r::;g)a KOHTpOna x%z::rlb 3Haun-
Bospacrt, net 45,0 (41,5;49,5) 47,0 (36,5; 49,0) p=0,81
XC, mmonb/n 5,8(5,1;6,3) 5,7 (4,8;5,8) p=0,147
TI, Mmonb/n 1,3(0,9;1,7) 0,9(0,7;1,2) p=0,005
JINHM, mmonb/n 3,6(3,0;4,1) 3,2(2,9;3,8) p=0,157
JINBIM, mmonb/n 1,4(1,2;1,6) 1,6 (1,5;1,8) p=0,020
[NioKo3a, MMonb/n 5,4 (5,2;5,8) 4,4 (4,1;4,9) p<0,001
LIPB, mr/n 0,2(0,1;0,7) 1,4 (0,8;2,6) p<0,001
OT, cm 87,0 (80,0; 95,0) 80,5 (72,0; 95,0) p=0,272
OB, cm 105,0 (100,0; 110,0) 102,5 (99,0; 115,0) p=0,765
OT/Ob 0,82(0,78;0,88) 0,80 (0,73;0,83) p=0,097
NMT, kr/m? 26,3 (22,5;29,7) 25,4 (23,3;34,5) p=0,70
CAJl, MM pT. CT. 120,0 (110,0; 130,0) 122,5(115,0; 140,0) p=0,477
OAL, mm pT. CT. 80,0 (60,0; 100,0) 80,0 (60,0; 100,0) p=0,583

MNpumeyanua: XC — xonectepun; Tl — Tpurnuuepwuabl; JINMHI — nunonpoTtenHbl HU3Kow nnotHocTw; JINBI — nnnonpoTenHbl Bbico-
Kol nnoTtHocTy; LIPB — C-peakTuBHbIi 6enok; OT — o6bem Tanuu; Ob — o6bem bepep; UMT — nngekc maccol Tena; CAL - cuctonu-
Yeckoe apTepuanbHoe fasnexue; JALl - gnactonmyeckoe aptepuanbHoe AaBneHue.

B rpynne PMX ycTaHOBNEHO Hanuuve oxumpeHus y 22% (n=22), n36bIToYHO Macchl
Tena y 39% (n=39) »keHwuH, B rpynne KoHTpona —y 30% (n=6) n 15% (n=3) cooTBeT-

CTBEHHO.

Ta6bnuua 2

[laHHbIe NINHENHbIX pa3mepos, 06beMHbIX NoKa3aTeneil 1eBoro Kenypaouka B rpynnax nccinepgoBaHvs,

Me (QL; QU)
Table 2

Data on linear dimensions, volumes of the left ventricle in the study groups, Me (QL; QU)

[loKasaTent (TZ:;;)PM)K (rszgg)a KOHTponsa Zr:senb 3HaYUMo-
KO, mm 47,0 (43,0;51,0) 48,0 (44,0; 48,0) p=0,563
KCA, mm 27,0 (25,0;30,0) 28,5 (25,5, 32,0) p=0,234
KOOT, mn 101,5 (83,0; 123,0) 107,0 (88,0; 108,0) p=0716
KCOr, mn 28,0(22,0;35,0) 31,0 (25,0;41,0) p=0,235
KAOC, mn 88,5 (74,0, 112,5) 104,5 (89,0; 117,5) p=0,064
KCOc, mn 30,5 (25,0; 40,0) 37,0 (29,5; 45,0) p=0,071
YOc, mn 58,0 (47,5;70,5) 66,5 (57,0;78,0) p=0,157
3Ca, Mm 8,0 (7,0;9,0) 7,0 (6,0; 8,0) p=0,013
3Cc, Mmm 14,0 (13,0; 16,0) 12,0 (12,0; 13,0) p=0,007
M4, Mm 8,0 (7,0;9,0) 7,0 (6,0;7,5) p=0,001
MXTc, mm 14,0 (12,0; 16,0) 12,0 (12,0; 13,5) p=0,002

Npumeyanua: KO - koHeuHo-anactonmyeckuin anametp; KCI — KoHeuHo-cuctonunyecknin auametp; KAOT — KOHeyHo-gmacTo-
nnyeckuin o6vem no TenHxonbLy; KCOT — KOHeUYHO-cMcToNMYecKnin o6bem no TeirHxonbuy; KAOC — KOHeYHO-AMACTONNYECKUI
o6bem no CumncoHy; KCOc — KoHeuHo-crcTonnuecknin o6bem no CumncoHy; YO — yaapHbi o6bem; 3Ca — TonwmHa 3aaHen
CTEHKM NIeBOro »enypouka B gnactony; 3Cc - ToNLMHa 3afHell CTEHKW NIeBOTO Xenyaoyka B cuctony; MXKINa — TonwmHa mexxe-
NyBOUKOBOI neperopopkm B gnactony; MXKIc — TonwwmHa Mex»>Kenyao4KkoBoii NeperopofKu B CUCTONY.
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ATl BbiaBneHa B rpynne PMXK (n=20) v B rpynne KoHTpons (n=4) y 20% o6cnefoBaHHbIX.

B pe3synbTaTe npoBefieHHOro nccnefoBaHua B rpynne PMXK HapylweHna nunugHoro
obmeHa 6binun BbiABREHbl Y 78,1% (N=57) naymeHTOK, B KOHTpOsbHOW — Yy 55,0% (n=11),
p=0,04. ¥ xeHwmH c PMX B cpaBHeHMUN C nuuamm u3 obLiern NonynAaALunmM yCTaHOBMEHDI
6onee Bbicokune ypoBHU TI 1 rnoko3bl, 6bonee Hu3Kkue nokasatenu JIMBI (tabn. 1).

He BbIABNEHO JOCTOBEPHbIX OTNIMUNIA MEXAY McCnelyemMbiM/ rpynnaMm no cneayto-
wum OP CC3: Bo3pacT (p=0,81), Hanuure oxunpeHna (p=0,63), Al' (p=0,76), ykasaHue Ha
OTArOLWEHHbIN HacNeACTBEHHbIM aHaMHe3 (p=0,85), akTnBHoe (p=0,35) 1 naccuBHoe Ky-
peHue (p=0,72).

B rpynne PMX BbifiBneHbl 6onblias TOJLMHA MEXKENY[OUYKOBOW Neperopoaku,
3aflHel CTeHKM NIeBOro Xenyfouka B CMCTONY U AmacTtony. MexXrpynnoBbIx pasnuunii B
OCTanbHbIX JIMHEHbIX pa3mepax 1 o6 bemax 1IeBOro Xeslyfouka He YCTaHOBNEHO (Tabn. 2).

Y xeHwuH ¢ PMX 6b1nv 60nblie nokasaTeny oTHOCUTENTbHOW TONLLMHbI CTeHOK — 0,34
(0,31; 0,40), maccbl MmoKapgaa neBoro xenygouka — 139,2 (109,9; 164,1) r, MHAEKC Macchbl
MUOKappaa neBoro xenygouka — 77,1 (64,2; 90,1) r/m* — N0 cpaBHEHWIO C FPYMNON KOHTPO-
nf, rae ux BennumHa coctasuna 0,30 (0,28; 0,34), 117,8 (99,2; 127,8) 1, 63,6 (54,0; 67,7) r/m?
COOTBETCTBEHHO (puc. 3).
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Puc. 3. Moka3aTenn pemoaenupoBaHusa B rpynnax uccnefoBaHuA: a - OTHOCUTENIbHAA TOMLMHA CTEHOK
neBoro Xenyaouka; b - macca Mnokappa n1eBoro XenyfAouka, r; ¢ - MHAeKC Maccbl MUoKapAa 1eBoro
Kenyaouka, r/m?

Fig. 3. Remodeling parameters in the study groups: a - relative wall thickness of the left ventricle;

b - mass of the left ventricular myocardium, g; c - mass index of the left ventricular myocardium, g/m?
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MN3BecTHO 06 oTpuMLaTENbHOM BANAHUN PAAA XMMUOTEPaneBTUYECKMX NPenapaToB Ha
COKpaTUTeNbHYI0 CnocobHocTb Mrnokapaa J1XK [2, 8]. B cBA3u ¢ HebonbLUMM KONMYECTBOM
NUTEpPaTypPHbIX faHHbIX O COCTOAHUU cepaua Y »eHWwuH ¢ PMXK go Hayana cneunanbHoOro
neyeHus, B UCCneayemblx rpynnax n3yyeHbl 1 npefctasrieHbl B Tabs. 3 nokasaTenu cncto-
NMYeckom 1 gruactonnueckon dyHkumi JIXK.

Mpu aHanu3e JaHHbIX Pa3NNUMin MeXAy rpynnamm no OCHOBHbIM MOKa3aTensM cu-
CTONUYecKon 1 guactonunyeckon GpyHKUMA BbIABNEHO He 6bino. B cBA3M c 3Tum ana
OLEHKN CYOKNMHNYECKNX N3MEHEHUI cepaLa NCcneoBanuch AOMNONHUTeNbHblE Napa-
MEeTpbl: onpeaeneHre BeNYMHbl ygapHoro obbema ¢ nocnefyolwmm pacyetom dpak-
UMM BbIBPOCaA N1€BOTO eNlyA0o4Ka B BbIHOCALLEM TpaKTe neBoro xenyaouka (OB ) n Vcf
[9, 10] (puc. 4).

YctaHoBneHo, uTo B rpynne PM»K no cpaBHeHMIo € naumeHTamm 6e3 paka oTMeYanucb
6onee Bbicokne 3HaueHusa Vcf - 1,5 (1,3; 1,7) u 1,3 (1,1; 1,5) cM/ceK™’ cOOTBETCTBEHHO "
bornee HM3KMe NoKasaTenu (])BmK —-55,0% (44,5; 69,5) n 68,5% (52,0; 90,0) COOTBETCTBEHHO.

Mokasatenu SKI n BCP, xapakTepunsytoLwmne coCToAHNEe BereTaTMBHON HEPBHOW CUCTe-
Mbl Y XEHLUWH, BKNIOYEHHBIX B MCCiejoBaHMe, NpefcTaBneHbl B Tabn. 4 u 5.

Ta6nuua 3

I10Ka3§renv| CMCTONNYECKOI 1 AuacTonmnyeckoil GyHKLUN NeBOro XeyfouKa B rpynnax ncciefoBaHus,

Me (QL; QU)

Table 3

Left ventricular remodeling indices in the study groups, Me (QL; QU)
o . (r:z:gg)PM)K (r::;lg)a KOHTpONna ::’:::Hb 3Haumn-
MAPS, Mm 17,0 (16,0; 19,0) 18,0 (16,0; 18,5) p=0,955
OBT, % 72,0 (68,0; 76,0) 65,5 (63,5; 75,5) p=0,114
®Bc, % 66,0 (61,0; 69,0) 65,0 (60,5; 69,0) p=0,599
NCc 0,43 (0,39; 0,49) 0,44 (0,38; 0,49) p=0,855
nca 0,58(0,52;0,62) 0,56 (0,54; 0,59) p=0,634
MCc 177,5(136,5; 229,6) 161,9 (142,3;180,7) p=0,291
MCpq 88,1 (64,9; 104,5) 74,6 (57,7,92,7) p=0,065
S MK, cm/c 11,0(9,7;12,5) 9,9(9,2;12,0) p=0,198
BUP, mc 83,0 (78,0; 90,0) 80,0 (80,0; 90,0) p=0,892
DT, mc 167,0 (140,0; 190,0) 166,0 (160,0; 180,0) p=0,645
E/A 1,4(01,2,1,7) 1,4(1,3;1,7) p=0,286
Em/Am 1,3(1,1;1,6) 1,6 (1,3;2,0) p=0,073
E/Em 5,3(4,5;6,5) 54(4,7,6,2) p=0,667
JIN o6bem, cm® 25,3(20,9;30,7) 26,4 (23,2; 29,6) p=0,580
JIN o6bem / NMNT, cm3/m? 13,9(12,1;16,4) 13,9(12,4;16,0) p=0,910

MpumeyaHma: MAPS - amnnnTyaa aBvKeHNA GpnOPO3HOro Kosblia MUTpanbHOro knanaHa; ®BT - dpakuua Bbibpoca no metoay
TeiiHxonbua; ®Bc - dpakuma Boibpoca no metogy CrmncoHa; UCc — nHaekc cepunuHocTn B cuctony; UCa — nHaekc chpepryiHo-
ctn B gnactony; MCc — MmokapamanbHbii cTpecc B cuctony; MC — MroKapAmnanbHbIi CTPecc B AUacTony; S MK — CKOpOCTb ABU-
KeHua Gubpo3HOro KonbLa MUTPanbHOro KnanaHa; BUP - Bpemsa nsoBontomuyeckoro paccnabnenus; DT - Bpems 3ameaneHns
PaHHero 41acTonn4eckoro HanosHeHus; E/A — oTHoleHne NMKOBbIX CKOPOCTeN TPAHCMUTPabHOTO KPOBOTOKa; Em/Am — oTHo-
LLIEeHVe PaHHel 1 NMO3[HeN CKopOoCTeil ABMXeHUA GOPO3HOro KoMbLia MUTPaNbHOrO KnanaHa; E/Em — oTHoLLeHre NMKoBo cKo-
POCTV TPAHCMUTPANIbHOrO KPOBOTOKA K PaHHel CKOPOCTU [iBIKeHNA G1OPO3HOro KosbLia MUTparnbHOro KnanaHa; JIM - nesoe
npepcepaue; JIM o6bem / MMT - 06bem neBoro Npefcepams ¢ HAeKcaumen Ha NnoLaab NOBepXHOCTM Tena.
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no yaapHomMmy o6bemy B BbIHOCALLEM TPaKTe, %

Fig. 4. Indicators of left ventricular remodeling in the study groups: a - the rate of circular shortening
of left ventricular fibers; b - ejection fraction calculated from the stroke volume in the outflow tract

Ta6bnuua 4

Mokaszarenu IKI B rpynnax nccnegosanns, Me (QL; QU)

Table 4

ECG indicators in the study groups, Me (QL; QU)

Fpynna PMX pynna KoHTponsa YpoBeHb 3Ha4YMMo-

Moka3saTenb (n=100) (n=20) —
YCC, ya/mMmuH 71,0 (66,0; 77,0) 65,0 (56,5; 65,0) p<0,001
Ocb 41,0 (23,0; 57,0) 41,0(9,0; 57,5) p=0,460
P, mc 0,10 (0,09;0,11) 0,11 (0,10; 0,11) p=0,065
PQ, mc 0,14 (0,12;0,15) 0,16 (0,15;0,17) p=0,002
QRS, Mmc 0,09 (0,08; 0,09) 0,08 (0,08; 0,10) p=0,145
QT, mc 0,35(0,32;0,38) 0,38 (0,36; 0,42) p=0,290

Mpumeyanne: YCC — yacToTa cepAeyHbIX COKpaLLeHui.

Ta6bnuua 5

MNMokasartenu BCP B rpynnax uccneposanus, Me (QL; QU)

Table 5

HRYV indicators in the study groups, Me (QL; QU)

Tpynna PM>K lpynna KoHTponsa YpoBeHb 3Ha4YMMo-

Moka3saTenb (n=100) (n=20) —
SDNN, mc 55,8 (45,1;66,1) 50,1 (38,1; 59,3) p=0,279
RMSSD, mc 25,2 (15,6; 39,2) 43,4 (33,3; 59,0)* p<0,001
TP, mc2 1162,9 (862,5; 1727,6) 1401,8 (1023,6; 2233,1) p=0,137
LF, mc? 457,4 (331,6; 669,6) 445,2 (375,5; 797,3) p=0,696
HF, mc? 530,7 (343,0; 795,1) 783,6 (518,7;1070,8)* p=0,023
LF/HF ratio 0,9(0,7;1,1) 0,7 (0,5; 0,8)* p=0,002

MNpumeyanua: SDNN — ctanaapTHoe oTknoHeHne NN nHTepsanos; RMSSD - KBagpaTHbIN KOPeHb 13 CpefjHel CyMMbl CTaHAAPT-
HbIX OTKNOHeHUiA; TP — 061asn MOWHOCTb cnekTpa; LF — Hu3KouyacToTHble KonebaHusa mowHocTeld; HF — BbiIcOkoYacToTHbIe Kose-
6aHuA MowHocTe; LF/HF — oTHoLweHWe KonebaHuii HYU3KOYACTOTHBIX MOLYHOCTEN K BbICOKOYACTOTHbIM.
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Puc. 5. MokasaTenn cTpyKTypHO-(PYHKLMOHaNbHOro COCTOSAHNA SHAOTENNA B rpynnax ncciepoBaHua:
a - % paclmpeHns nyie4eBoi aprepumn; b — TonwmHa KoMnNeKca MHTUMa — Mefjua B o6Lell COHHOI
apTepuu cneBa, MM

Fig. 5. Indicators of the structural and functional state of the endothelium in the study groups:

a - % expansion of the brachial artery; b - the thickness of the intima - media complex in the common
carotid artery on the left

B rpynne PM?K oTmeueHo cmelleHre paBHOBeCKA BereTaTBHON HEPBHOW CUCTEMbI B
CTOPOHY CUMMATUKOTOHMU, Ha YTO YKa3biBatoT 6osee Bbicokue 3HaveHus YCC, RMSSD, ot-
HoweHwua LF/HF no cpaBHeHMI0 ¢ eHlWmnHamn 6e3 oOHKonornyeckoro 3aboneBaHus.

Pe3ynbTathl Npo6bl ¢ SHAOTENMN3aBUCMON Ba3oamnaTaLmen nneyeBon aptTepmm u
nokasatenu tonwwmHbl KMM B OCA B rpynnax nccnegoBaHva npeactaBneHbl Ha puc. 5.

Y xeHWwuH ¢ PMX yctaHoBneHbl 6oniee HU3KWI NPOLEHT pacluMpeHus nneyeBom
aptepun — 12,0 (9,0; 16,0) % n 6onbwas TonwmHa KMM B OCA cneBa - 0,6 (0,5; 0,7) mm.
B rpynne KoHTpona gaHHble nokasaTtenu coctasmnm 21,0 (13,5; 24,0) % n 0,5 (0,5; 0,6) Mm
COOTBETCTBEHHO.

B 3AK/TKOYEHUE

Mpouecchl aganTauum UrparoT BaXKHYIO PoJSib B roOMeocCTase CepAeyHO-CoCyamncTon
cucTeMbl Y Pa3BUTUM KapamoBacKynAapHon natonoruun. Hanuuve HoBoobpa3oBaHMA B
MOJIOYHOW »Kene3e XeHLMHbl HapyLWaeT 3TO COCTOAHME 3a CYeT aKTMBaLUM BOCNaneHus,
NCUXONOrMyecKon gesaganTaymnm, NOBbILLEHUA aKTUBHOCTU CUMMNATUYECKON HEPBHOM CU-
cTembl, ancYHKLMM SHAOTENNA. Y NaumeHTok, cTpagatowwmx PMX, ewe go Havana MNXT n
JIT BbIABNEHbI 60Nee BbICOKME NoKasaTenu TPUrnLepunaoB, rioKo3bl, TONLWMWHbI CTEHOK
N MacCbl MMOKapAa NeBOro Xenyfoyka, MeHbLUNI NPOLEHT SHAO0TeNNA3aBUCUMON Auna-
Tauuu nnevyeBon aptepum, bonee H13KMe 3HaveHnA JITBI, BapnabenbHOCTY cepaeyHoro
PYTMa NO CPABHEHMIO C XKeHLLMHaMK 6e3 OHKOJIOrMYecKoro 3aboneBaHus.

Hannune cTpyKTypHO-OYHKLMOHANbHBIX U3MEHEHUN CepAeYHO-COCYAUCTON CUCTe-
Mbl 1 BbICOKaA pPacnpoCTPaHEHHOCTb KapAMOBaCKYNAPHbIX GaKTOPOB PUCKa Y »KEHLLMUH C
PMX eLle o Hauyana NpoTUBOOMYXOSeBON Tepanum, obnagatoLLen KapanoTOKCUYHOCTBIO,
MO>KHO pacCcMaTpUBaTh Kak JOMNOSIHUTENbHbIN apryMeHT B NOJIb3y He0OXoAMMOCTM NpoBe-
[EeHNs PAaCLIMPEHHOIO CKPUHWHIA MO BbISABNIEHWNIO 6oMe3HelN CUCTEMbI KPOBOOOPaLLEHUs
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Ha BCEX 3TanaX OKa3aHuA CI'IeuI/IaJ'II/BI/IpOBaHHOIh NOMOLLM fAaHHON KaTeropmn nauymneHToB
N opraHun3saunn MmynbtnancumniimHapHoOro noaxoaa K MeanLMHCKOWN I'IpO(I)VIJ'IaKTVIKe cep-
ﬂe‘-IHO-COCWJ,I/ICTOﬁI TOKCMYHOCTU, CBA3AHHOW C leYeHnemM PakKa.
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Pesiome

Lienb. OueHnTb KIMHUYeCKyto 3pdeKTMBHOCTb, 6€30MacHOCTb 11 NEPEHOCUMOCTb NleKap-
CTBEHHOrO npenapata PokcateH3-MHAa Npy Of[HOBPEMEHHOM fleYeHMM TUNEePANNNAEMAN
N apTepuanbHON MMNEPTEH3UN B PYTUHHOW KIMHMYECKOW npakTuke. JononHUTENbHO
OLEHNBaETCA MPUBEPKEHHOCTb K NIEYEHNIO.

Matepuanbi n metoabl. BkntoueHo 40 nauneHToB (22 XeHLWMHbI 1 18 My>KUKH) B BO3pac-
Te o139 no 75 net (B cpegHem 55,5+10,8 roga), COOTBETCTBYIOLUX KPUTEPUAM BKIIOYEHUA.
BONbLIMHCTBO NALMEHTOB MENN M3ObITOUHYIO Maccy Tena (82,5%), Al 2-ih ctenenu (57,5)
N BbICOKUI N OYEHDb BbICOKMI cepAeYHO-cocyamncTbin puck (CCP) — 87,5%. 27 (67,5%) 13
40 nomMUMO Tepanun KOMMOHeHTaMun nonununna PokcaTeH3-uHAa (nepuHaonpun/mHaa-
nammg/po3yBacTaTiiH) NOsTyyYany COnyTCTBYIOLLYIO Tepanuio: amioanMMHOM B jo3e 5 Mr —
2 (5%), 14 (35) - buconponosiom B Ao3e 2,5-5 Mr, METOMPOJIONOM B jo3e 25 Mr 2 pa3a B
AeHb — 1 naumeHT, ammogapoHoMm B flo3e 200 mMr B CyTKM — 1 NaumeHT, 3TaLunu3nHOM B fo3e
50 Mr B cyTKM — 1 MaUMEHT, 3yTUPOKCOM — 1 naumeHT, smnarnuno3vHom B fose 10 mr B
cyTKM - 2 (5%) naumeHTa, ApYrMMmn caxapoCHVXKaloLWmmMmn npenapaTtamm (MeTGopMUH, ru-
knasug) — 2 (5%) naunenTa. ConyTcTByOLWAA Tepanua He MEHANIACb Ha MPOTAXKEHUN BCErO
BPeMeHV HabntogeHus.

PesynbraTtbl. B nccnepoBaHny nonununn PokcaTeHs-uHAa NpoAeMOHCTPMpPOBan Bbl-
COKylo 6€30MacHOCTb U XOPOLLYI0 NepPeHOCUMOCTb. Yepes 12 Heaenb Npuema NOAUMNUI-
na PokcaTeH3-uHAa uUMmenacb TeHAEHUUA K OOMOMHUTENbHOMY CHUPKEHWUIO CUCTONMYe-
CKOro 1 Amactonunueckoro aptepuansbHoro gasnenusa (CAL v LAl cOOTBETCTBEHHO) B
CpPaBHEHMM C NPUEMOM [0 BKJIOYEHUA B UCCNefOBaHWe NeprHAoNpuna 1 nHganammaa
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B JKBMBAJIEHTHbIX [03aX B BuAe CBOOOAHbIX KOMOMHaALMA. YBENUUNNCA yaenbHbIA Bec
naLneHToB, MMeBLLMX LeneBol ypoBeHb (<140 mm pT. cT.) CAJ, ot 77,5% Ha Busnte 1
0o 100% - Ha Bu3nTe 4. Yepes 12 Hegenb Tepanuun BbiABNEHO AOMONHUTEIbHOE JOCTO-
BEPHOe CHVXeHWe ypOBHA NNMOMNPOTENAOB HWU3KOM MAOTHOCTU C 3,4+1,1 mMmonb/n go
2,4+0,9 mmonb/n (p<0,05). YnyyweHne KOHTpONA apTepmranbHOro AaBneHusa u runepnu-
nugemmm obycnoBieHoO ynyulleHVeM MPUBEPXKEHHOCTU K JIeUeHWIo: NpU nepexofe Ha
NOAINMWAN CTaTUCTUYECKN JOCTOBEPHO YBENMUWNICA YAeNbHbIN BEC NUL, C BbiCOYaMLLEN
KOMMMAaeHTHOCTbIO — OT 2,5% 10 92,5% (p<0,05).

3aknoueHue. Nepexos Ha NOAUNWAN CNOCOBCTBYET 3HAUMTENBHOMY YNYYLLEHWIO MPK-
BEPXKEHHOCTM K IeYEHUI0 apTepuanbHOM rMNepTeH3NN B COMETaHNN C TMnepannugemMmen.
B cBoto ouepeib NOBbILLEHVE MPUBEPXKEHHOCTN CNOCOOCTBYET AOMONHUTENIBHOMY CHIXE-
HUIO KaK apTepranbHOro AaBfeHns, Tak U YPOBHA NMNONPOTEMAOB HU3KOW NIOTHOCTU B
CpaBHEHMM C Tepanuein cBOOGOAHBIMM KOMOMHALMAMM MMNOTEH3UBHBIX M TMNOUMMAEMN-
YeCKNX NeKapCTBEHHbIX CPeACTB.

KnioueBble cnoBa: aptepuanbHasa rmnepTeHsus, feyeHne, NOAUNUAM, NePUHZONPWA,
WHZanamua, po3yBacTaTuH, CEpAEeYHO-COCYANCTbIA PUCK, NPUBEPXKEHHOCTb, 3bPeKTNB-
HOCTb, 6€30MacHOCTb
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Abstract

Purpose. To evaluate the clinical efficacy, safety, and tolerability of the medicinal product
Roxatenz-inda in concomitant treatment of hyperlipidemia and hypertension in routine
clinical practice. Additionally, the treatment adherence was evaluated.

Materials and methods. The study included 40 patients (22 women and 18 men) aged
39 to 75 years (average age of 55.5+10.8 years) who met the inclusion criteria. Most
patients were overweight (82.5%), had grade 2 hypertension (57.5%), and presented
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ahigh and very high cardiovascular risk (CVR) (87.5%). Of all 40 patients, 27 (67.5%) received
concomitant therapy in addition to treatment with Roxatenz-inda polypill (perindopril/
indapamide/rosuvastatin): 2 (5%) received amlodipine 5 mg, 14 (35%) received bisoprolol
2.5-5mg, 1 patient received metoprolol 25 mg twice daily, 1 patient received amiodarone
200 mg daily, 1 patient received etacrynic acid 50 mg daily, 1 patient received euthyrox,
2 patients (5%) received empagliflozin 10 mg daily, and 2 (5%) patients received other
hypoglycemic drugs (metformin, gliclazide). Concomitant therapy remained unchanged
throughout the entire follow-up period.

Results. The Roxatenz-inda polypill has demonstrated high safety and good tolerability.
After 12 weeks of Roxatenz-inda polypill intake, a trend toward an additional decrease
in both systolic and diastolic blood pressure (SBP and DBP, respectively) was observed
compared to perindopril and indapamide intake in equivalent doses in the form of
free combinations prior to inclusion in the study. The share of patients with target SBP
(<140 mmHg) increased from 77.5% at the first visit to 100% at the fourth visit.
After 12 weeks of therapy, an additional significant decrease in low-density lipoprotein
levels from 3.4+1.1 mmol/l to 2.4+0.9 mmol/I (p<0.05) was revealed. Enhancing in blood
pressure and hyperlipidemia control was conditioned by improved treatment adherence:
after switching to polypills, the share of subjects with the highest compliance increased
statistically significantly, from 2.5% to 92.5% (p<0.05).

Conclusion. Switching to the polypill contributes to a significant improvement in
adherence to the treatment of hypertension combined with hyperlipidemia. In turn,
the improved adherence contributes to an additional decrease in both blood pressure
and low-density lipoprotein levels compared to therapy with free combinations of
antihypertensive and lipid-lowering drugs.

Keywords: arterial hypertension, treatment, polypill, perindopril, indapamide,
rosuvastatin, cardiovascular risk, adherence, efficacy, safety

B BBEJAEHWE

CeppaeyvHo-cocyancTble 3aboneBaHma (CC3) ocTaloTcA BeayLen NpuinHon 3abonesa-
€MOCTU Y CMEPTHOCTU. 3a NOCNeAHNE TPU AECATUNETUA CHXKEHNE CMEPTHOCTM OT bones-
Hel crucTeMbl KpoBoobpalyeHna (BCK) 6bi1o cBA3aHO C M3MeHeHVEeM YpPOoBHA $akTopoB
pucka (OP) B monynAumu, B NepBy0 oYepefb CHUKEHMEM YPOBHA NNMUAOB U KYpPeHWUs.
OfHaKo Y 3HaUMTeNbHOWM YacTy NALMEHTOB, NOYYaOLWKX TMNOANNNAEMNYECKYIO UN T-
MOTEH3VBHYIO MeANKaMEHTO3HYIO Tepanuio, NeYeHne He ABNAETCA afeKBaTHbIM, TaK Kak
He gocTuraloTcs Lenesble 3HaueHusa OP [1, 2].

CornacHo uccnegoaHutio Euroaspire V, meHee 50% nponeyveHHbIX NauMeHTOB JOCTU-
ratot uenesoro opucHoro ALl (<140 Mm pT. CT.) 1 TonbKo 30% NposieYeHHbIX NaLMEHTOB
[OCTUraloT LeNIeBOro YPOBHA XOleCcTepuHa NMMNonpoTenaos HU3Kom nnotHocty (JINHIM).
YnyulweHne 3TX NnokasaTenen — nepcrnekTBa ANA NOBbIEHMA KayecTBa NpodunakTu-
kn CC3 y munnmoHos niogen Bo Bcem mupe [3]. CHUXKeHme cuctonnyeckoro aprepuanb-
Horo gasneHua (CAl) Ha 10 MM pT. CT. WM ANACTONINYECKOrO apTepUaNbHOro AaByeHNA
Ha 5 MM PT. CT. NPUBOANT K 3HAUUTESIbBHOMY CHVIKEHWIO YaCTOTbl BCEX OCHOBHbIX cepaey-
HO-COCYAMUCTBIX COOLITMI NPUMePHO Ha 20%, cMepTHOCTK Ha 10-15%, nHCynbTa Ha 35%,
KOPOHapHbIX cobbITnin Ha 20% [1, 2].
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OpHUM 13 NpobnemMHbIX BOMPOCOB Tepanuu ABNAETCA NPUBEPKEHHOCTb NaLMEHTOB
K neyeHuto. PeancTeHTHOCTb K BbIGpaHHOMY peXxumy nedeHuns BbiABNAETCA He 6bonee uem
y 5-10% naumeHToB. /IMeHHO nnoxaa NPUBEPKEHHOCTb K IeYeHNIo B HacTosLLee BpeMs
npu3HaHa OfHUM M3 OCHOBHbIX $HaKTOPOB, CMOCOBCTBYOLWNX HEYLOBNETBOPUTENIbBHOMY
KoHTposto moguouumpyembix OP. NpuBepKeHHOCTb K NeUYeHNo CHUXKAeTCA C TedeHnem
BpemeHu. [loKa3aHo, YTO Ha NPUBEPXKEHHOCTb OTPULLATENIbHO BANAET CIOKHOCTb Ha3Ha-
UeHHOro pexuma neuveHus. Tak, HecobnogeHVe pexrmMa neyeHns coctasnano <10% npu
npuveme ofHOM TabneTku, NoBbiwaAcb Ao 20% npu npreme AByx TabneTtok 1 go 40% — npu
npueme Tpex TabneTok, y n1u, NPUHUMABLLUX NATb UK 6onee TabneTok, JaHHbIN NOKa3a-
Tenb 6bin ewe xyxe [4].

MNprBepPXXeHHOCTb K aHTUrMNEPTEH3UBHOM M rTMNOANNNAEMUYECKON Tepannu, Kak npa-
BWJIO, HEYlOBNEeTBOpUTENIbHA: TONbKO 1 U3 3 NauMeHTOB NpuaepXrBaeTca nprema obomx
npenapaTos yepes 6 mecAueB. [1poOLEeHT NnaLuneHToB, NMPUBEPXKEHHbIX Kak K Tepanum Al
Tak N AUCINNUAEMUN, PE3KO CHKAETCA rnocsie Havana neyeHus: 44,7%, 35,9% n 35,8%
naLneHTOB NPUAEPXMBaNNCb Ha3HauYeHHOro fleyeHns Yepes 3, 6 1 12 mecALeB COOTBET-
CTBEHHO [4].

lNoBblLEeHWE NPUBEPXKEHHOCTU K leYeHUio ObiNo NPOAEMOHCTPUPOBAHO NPY UCMONb-
30BaHUM KOMOGUHaLUMM NpenapatoB B OAHOW TabneTke Kak AnAa nepBUMYHON, Tak U AnA
BTOpuMyYHON npodunaktukm CC3. MprBepKeHHOCTb yBennunBanacb Ha 44% y nauneHToB,
nonyyasWwmx Tepanuio GrKcMpoBaHHbIMU KoMbUHaumamn (PK) nekapcTBeHHbIX npena-
paToB, KOTOpas BKJtoYana craTviHbl U XOTA Obl OAVMH aHTUIMNEPTEH3UBHbIN Npenapart, No
CpaBHEHUIO C NaUMeHTaMu, NONyYaBLUMMI NpenapaTtbl B OTAeNbHbIX TabneTkax [4].

B LIE/Ib NCCNEQOBAHUA «3KCITEPT»

OueHNTb KNnHMYecKylo 3bdeKTUBHOCTb, 6e30MacHOCTb 1 MePeHOCMMOCTb feKap-
CTBEHHOTO npenaparta PokcaTeH3-1HAa NPy OAHOBPEMEHHOM SIEUEHNI TUNEPAUNUAEMUN
¥ apTepuanbHON TMMNEPTEH3N B PYTUHHOM KIMHWYECKON MpakTuke. [onoaHUTENbHO
OLIEHMBAETCA MPUBEPXKEHHOCTb K JIEYEHNIO.

B MATEPWAJIbl U METObI
Kputepun BKNoueHNA B ucciegoBaHme

1. 3amecTuTenbHasa Tepanua y MYXUYMH W >KeHLMH B Bo3pacTe 18 neT u craplue, npu-
HUMaIOLWMX NepUHAONPWI, UHAaNnaMma, Po3yBacTaTViH MO OTAENbHOCTY B TeX e A0-
3ax, YTO 1 B KOMOMHauMn PokcaTeHs-mHAa AnAa nedyeHus nepsudyHon Al n ogHoro n3
cneyoLwmnx ConyTCTBYIOWMX COCTOAHWIA: NEPBUYHAA runepxonectepuHemusa (tun lla,
B TOM UYMCIIe TETEPO3UTOTHAA CEMEHAA rMNepPXonecTeprnHeMns), CMeLWaHHasA ancan-
nugemus (Tvn llb) nnn romo3nroTHaa cemeriHaa rMnepxosieCTepUHeMMA — NOKa3aHNA
[NA neyeHuns npenapaTtom PokcaTeH3-MHAa cornacHo AenctaytoLlen obLyel xapakTe-
PUCTUKe NeKapCTBEHHOIO Npenapara.

2. Hanunume nognucaHHOro nucbMeHHoro nHpopmmposaHHoro cornacua (UC) n corna-
CnA naymeHTa Ha 06paboTKy NepCcoHanbHbIX AaHHbIX.

3. CnocobHOoCTb cybbeKTa BbIMOMHATL yKasaHWA Bpada-uccneposaTensa v cobnopatb
npouenypbl, Tpebyemble NPOTOKONOM UCCNef0BaHUA.
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Kputepun HeBKnoUYeHNs B NccnepoBaHmne

1. Taxenoe 3aboneBaHve, KOTOPOE MOXET NOMeLLIaTb y4acTUIO B NCCIIefOBaHNN.

2. YyacTve naumeHTa B APYrom KIMHNYeCKOM UCCIefoBaHUN.

3. MNauuneHTbl, KOTOpPble MO KaKUM-NMOO NPUYMHAM He MOTYT ObiTb BKJIHOUEHbI B UCCNefo-
BaHMe MO KNMHNYECKUM MOoKa3aHUAM.

4. O6bwwe:

®  [OBbILIEHHAA YyBCTBUTENIbHOCTb K AIeCTBYOLEMY Unn loO6OMy 13 BCrIOMOraTenb-
HbIX BeLLeCTB TIeKapCTBEHHOro npenapaTa PokcaTeH3-nHAa;
MeHLWMHbI, KopMALLKe rpyablo, 6epeMeHHble Unu NaHupyoLwme 6epeMeHHOCTb;
MeHLWWHbI, CNoCcobHbIe K AETOPOXKAEHMIO, KOTOPblE HEe UCMOJb3YIOT Haglexallme
METOAbI KOHTpaLenumu;

®  1MUa, He CNOCOGHble BbINOMHATH B MONIHOM 06beMe npeanvcaHusa Bpava-uccne-
fosaTena n cobnogatb Heobxoaumble MO NPOTOKONY UCCIef0BaHMA Npouenypbl
(ankoronbHas, HapKoTUYECKaa 3aBUCUMOCTb, NCUXMYECKMe 3aboneBaHua);
nnua, nosyvatoLime NporpamMmmHbI reMmoaunanis;
n1ua ¢ AeKOMMNEeHCUPOBaHHOW cepAeyYHOl HeloCTaTOUHOCTbIO 6e3 neyeHus;
3HaumTenbHoe HapyuweHue ¢yHkumm nouvek (CKO, paccumTtaHHad no dopmyne
CKD-EPI, meHbLue 30 mn/muH);

B 3HauuTeNbHOEe HapylueHue GyHKUMKM neuveHmn (yposeHb AJIT u/vnn ACT B 3 pasa
npeBbILAeT BEPXHIOK rpaHuLy HOpMbI);
3/10KayeCcTBeHHOe HOBOOOPa3oBaHue;
3aboneBaHune UM COCTOAHKE, KOTOPOE MOXKET NOBNUATL Ha BCacbiBaHWe, pacnpe-
feneHuve, meTabonusm 1 BbiBefleHVe UCCefyemMoro npenapara;

B yyacTue cybbeKTa B MHbIX KNMHUYECKMX NCCNIeJOBaHMAX MeHee yeM 3a 60 aHeln ao
BK/IOYEHUA B UCCNefoBaHMe.

MNpoTrBONOKa3aHUsA, CBA3aHHble C nekapCcTBeHHbIM cpefcTaom (J1IC) posyBacTaTuH.

6. lNpoTtnBonoka3aHus, cBasaHHble ¢ JIC nepuHgonpwn.

b

Kputepun ncknioueHnsa ns nccnepoBaHuns

1. PelweHmne naymeHTa BbINTW N3 NCCNEfOBaHUS, BbIxog 13 ¢opmbl UC.

2. PelweHue naumneHTa npekpaTuTb neveHne 1 ot3biB popmbl UC.

3. PeweHune naumeHTa NpekpaTuUTb NieyeHne n ot3blie dopmbl MIC 1 cornacma Ha cbop,
aHanm3 1 06paboTKy NepcoHanbHbIX AaHHbIX, @ TakxKe NybnnKaLuuio pesynbTaToB UC-
cnegoBaHUA.

4. BO3HMKHOBeHVe y cybbeKTa B XOfie UCCNeloBaHNA HexenaTenbHblx AsneHuin (HA),
TpebytoLMx OTMEHbI NCCIelyeMOoro fiekapCTBEHHOTO Npenapara.

5. Octpoe 3aboneBaHne y cybbekTa, Tpebytoliee NpUMeHeHNA nekapCcTBEHHbIX Npena-
paToB, He pa3peLleHHbIX K OAHOBPEeMeHHOMY npremy ¢ PokcaTeH3-nHaa.

6. YxyplueHne ocHoBHoro 3aboneBaHuA y cybbekTa, Tpebylollee npuema npenapaTos
WA METOAOB NeYeHns, 3anpeLleHHbIX K O4HOBPeMeHHOMY npuemy ¢ PokcaTeH3-uHaa.

7. BO3HMKHOBEHWe B XOfe NCCIe[oBaHUA COCTOAHNI, KOTOPbIe, MO MHEHMIO Bpaya, Tpe-
OyI0T UCKNtoueHnA cybbeKTa 13 nccnefoBaHus.

8. CywecTBeHHOe HapylleHne cy6beKkToM npoueayp, NpefyCMOTPEHHbIX NMPOTOKONIOM
1nccnegoBaHuA.

9. bepemeHHOCTb.

10. MoTepa KOHTaKTa C CybbekToM.
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O61bem Bbi6opKU: 40 YenoBek.

Fpaduk nccnepgoBaHms. ViccnegoBaHme COCTOANO M3 4 BU3UTOB: BU3MT 1 (BKNOYEHME
B UccneaoBaHme, feHb 1), BU3UT 2 (MPOMeXYTOUHbIN, AeHb 31+4), BU3uUT 3 (NpomeKyTou-
HblA, AeHb 6114), BU3UT 4 (3aKNounTeNbHbIi, AeHb 9114). O6Lan NPofoKUTENBHOCTDL
yyacTuAa B UCCNieJOBaHNM A1A Kaxaoro cybbeKkTta coctaBuna He 6onee 95 gHel.

MeTopabl nccnepoBaHuA

C60p faHHbIX aHAMHE3a »KM3HW 1 3a60s1eBaHNA.

OueHka gemorpaduyeckux (Nos, Bo3pacT) M aHTPONOMETPUYECKUX JaHHbBIX (POCT, BeC).

OueHKa *anob.

WccnepoBaHve opraHoB 1 CUCTeM, M3MepeHmre Temnepatypbl Tena, YCC, A, Y.

O6wmin aHanu3 KPoBu (reMorobuH, YNCII0 SPUTPOLUTOB, TPOMOOLINTOB, NENKOLUTOB,

CKOpPOCTb ocepaHusa sputpoumTos (COI)).

Brnoxummnuecknin aHanns Kposu (acnaptatammHoTpaHcdepasza (ACT), anaHMHaAMUHO-

TpaHcdepasa (AJIT), obwmin 6UNMpPy6bmH, KpeaTHKH, MOYEBMHa, 06LWNIA XonecTeprH

(OX), Tpurnnuepwnasbl (TT), nunonpoTenabl HXU3Kow naoTHocTy (JIMHM), nnnonpoTengbl

Bblcokow nnotHocTy (JIMBIM), wenouHas dpocdatasa (D), ramma-rnytammntpaHcnen-

Traasa (TN), HaTpui, Kanun, xnopugpl).

7. O6wwuin aHanu3 moum (yaenbHbi Bec, pH, 6enok, rmioko3a, 3puTpoLuTbl, NeNKOLUTDI).

dnekTpoKapamorpamma (IKr).

9. Tect Ha 6epeMeHHOCTb NO pe3ynbTaTaM aHaNr3a KPOBM Ha COAEPKaHMEe XOPUOHMYe-
CKOrO FOHaZOTPONMHA (ANA XEeHLUH, CMOCOOHbIX K AETOPOXKAEHNIO).

10. MNpuBepP>KEHHOCTb K Tepanum OLeHNBaNacb C NOMOLLbIO aHKETbI NP KaXK4oM BU3UTE.

uhwn =

o

®

OueHkKa 3¢ peKTNBHOCTHN
1. OueHka abconioTHbIX U OTHOCUTENbHbIX 3meHeHun CAL n JALl mexay 1CXoaHbIM

YPOBHEM 1 NocnegH M BU3UTOM Ha 12- Hefiene y cy6beKToB C runepnunuaemmen v

apTepuanbHON rmnepTeH3nen.

2. OueHka abconoTHOM M OTHOCUTENbHOW AMHAMUKKA NUNUAHBbIX nokasatenen (OX, XC
JINHM, XCJINBMN n TT) mexAay NCXOAHBbIM YPOBHEM 1 NOCAeAHUM BU3UTOM A0 12-1 He-
Lenny cybbeKkToB ¢ runepaunuaemmen n Al.

3. OueHka npoueHTa cybbekToB C runepnunugemuien n Al, y kotopbix ALl 66110 Huxe
140/90 MM pT. CT. Ha NOCNefHEM BU3UTE.

OueHKa npoueHTa cy6beKkToB C runepnunuaemuen n Al, LOCTUILUX ONTUMAaNIbHOTO
Al Ha nocnegHem Bu3nTe. 3a onTumanbHoe Al npuHumanu: CALL 120-129 mm pT. CT. 4nA
naumeHToB 18-65 net nunm CAL] 130-139 mMm pT. CT. 41 NnauneHToB =65 neT, a Takke JA[
Huxe 80 MM PT. CT. y BCEX NaLMEHTOB.

4. OueHka pucka no wkane SCORE 2 y cy6bekToB ¢ runepaunugemuen u Al B Havane u 8
3aBepLUEHUN NCCefoBaHUA.

5. OueHka obuieln NPUBEPKEHHOCTY K JIEYEHMIO Ha NCXOAHOM YPOBHE MO AaHHbIM OMpo-
ca cybbeKToB 1 No pe3ynbTaTamM JHEBHVKa CaMOHabtoaeHNA Mo 3aBepLUeHnI nccne-
JOBaHuA.

6. OueHka yactoTbl HA 1 cepbe3Hbix HA y cybbekToB ¢ runepnunugemuert u Al Ha no-
cnegHem Bu3nTe.
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Kl npoBogunack Ha Bu3uTe 1 1 BM3UTe 4 B 12 cTaHAAPTHBIX OTBEAEHMAX Ha annapare
«MHTeKkapa-4». OueHnBaNnCb YacToTa ceppeuHbix cokpaweHuin (HCC), npogomKuTenb-
HocTb nHTepBanos PQ n QT, wmnpuHa komnnekca QRS, HapyLlweHna putMa 1 NPOBOANMO-
ctn. 3anuncb JKI nHTepnpeTMpoBaHa KBaNnMPULUNPOBaHHbLIM BPauyoM-CMeLnanncTom.

3abop KpoBKM AnA obLiero aHanmsa KpoBu NPOBOAWUSICA HaToWaK Ha Bu3nUTe 1 u BU-
3uTe 4. AHaNM3MpPOBaNNCh COAepPKaHMe reMornobrHa, YMCo 3pUTPOLUTOB, TpomboL -
TOB, nenkountos, COJ. O6LWMIA aHaNU3 KPOBW NPOBEAEH C MOMOLLbIO FreMATONIOrMYeCcKoro
aHanm3atopa XN-1500 (Sysmes, inoHusA). OnpegeneHune CO3 ocyLlecTBAANOCh MO MeToay
BecteprpeHa.

OO6LwWKiA aHan13 Moum NPOBOAUNCA Ha BU3UTe 1 1 BU3UTe 4. AHaNN3MPOBANNCh yaesb-
Hblli BeC, pH, 6en0oK, roKo3a, 3pUTPOL XTI, IeKounTbl. MiccnefoBaHe NPOBOAMIOCH
Ha aHanu3atope cyxon xumun Aution Eleven AE-4020 (Arkray, AinoHus). iccnegoBaHue
ocajiKa BbINMOJIHANOCb Ha aBTOMaTUYeCcKoM aHanmsatope moun iQ 200 Select (Beckman
Coulter, CLUA).

3abop KpoBU y NaLuMeHTOB AnA GMOXUMMYECKOro aHanm3a NPOBOAUIICA HaTOLWaK Ha
Bu3mMTe 1 1 BU3NTe 4. broxmmmyeckme NccneaoBaHNA KPOBW BbIMOHANNCD Ha aBTOMATU-
yeckom buoxmmmnyeckom aHanmsatope: Architect ¢ 4000 (Abbot, CLLA).

MaumeHTam Ha3HayeHa ofHa M3 YeTblpex NeyebHbix f03 PokcaTeH3-MHAA B COOTBET-
CTBUW C PYTUHHOW MeANLIMHCKOW NPaKTUKOMN 1 pelleHnem Bpaya:
nepuHgonpun/wHganamma/po3sysactatii 4 mr/ 1,25 mr / 10 mr B 1 Tabnetke;
nepuHgonpun/wHganamma/po3sysactatii 8 mr/ 2,5 mr / 10 mr B 1 TabneTke;
nepuHgonpun/wHganamma/po3sysactatii 4 mr/ 1,25 mr/ 20 mr B 1 Tabnetke;
nepuHgonpun/wHganamma/posysactatii 8 mr/ 2,5 mr /20 mr B 1 TabneTtke.

O6Lwan AnNUTENbHOCTb YYacTWA B NCCeloBaHNM AnA cyObeKTa cocTaBuna 93+4 aHsA.
MNoka3zatenu 3peKTMBHOCTM OLE€HEHbI MO AOCTUXKEHUWN NaLUeHTaMU LienieBblX YPOB-
Hen Al n nokasaTenen NMNNZOrPaMmbl.

Tepanua pacueHeHa Kak BbicokoaddekTnBHan, ecnm Al B npegenax pekoMeHayemblx
LieneBbiX YpPOBHei:
= CAJ 120-129 mm pT. €T. y nayneHToB 18-65 neT;
= CAJ 130-139 MM pT. CT. y NaLMeHToB =65 neT.

Tepanua pacueHeHa Kak a¢dekTnBHas, ecnn ALl B npegenax pekomeHayemblix Liene-
BbIx ypoBHen: CAl <140 Mm pT. CT.

TepanuA pacueHeHa Kak manoaddekTrBHan, ecnn ALl HMXe, ueM Npy NpeablayLein
Tepanuu, HO He B NpefeNiax peKoMeHA0BaHHbIX LieNieBbIX YPOBHEW.

TepanuA pacueHeHa Kak HeadpdekTrBHanA, ecnu AJl ocTanocb Ha TOM e YPOBHE, UTo U
npu npepbiayLien Tepanuu, nnn Al Boille, yem Npv NpeabigyLlen Tepanun.

JlononHntenbHO NpoBefeHa oueHKa pucka no wkane SCORE 2 [5, 6] y nauneHToB ¢
runepnmnuaemmen u Al B Hayane u Npuv 3aBepLIeHNN NCCNeaoBaHNA.

OueHKa NpPUBEPKEHHOCTU K JIeUeHUNIO NPOBeeHa MO U3MEHEHMIO MPOLIEHTA BbICOKOM
1 BbiCOYaliLLIen KOMMIAEHTHOCTW, OnpefeneHHo No pe3ynbrataM Onpoca UCMbITyeMbIX
[0 npuema fekapCTBeHHOro npenapata PokcaTeHs3-MHZa M MO pe3ynbTaTam aHanusa
NHEeBHWKa CaMoHabnoaeHus, rae:

BblCOYaNLLAA KOMMMAEHTHOCTb — HapYLLEHUA peXnma Tepanuu He 6bino;

BbICOKasA KOMMMAeHTHOCTb — HapyLLEeHMe peXxuma Tepanuy MeHblue 1 pasa B Heflento;
CpefHAA KOMMIAeHTHOCTb — HapyLUeHWe peXXuma Tepanuu 1-2 pasa B Heflento;
HM3Kana KOMMNNaeHTHOCTb — HapyLUeHre pexrma Tepanun 6onblue 2 pas B Hefento.
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Ta6bnuua 1
Llikana oueHKN o6Lieli nepeHoCMMOoCTH
Table 1
General tolerability rating scale
Kateropusa OnucaHune Kateropuu
Xopouwasn He 3apernctpnpoBaHo BO3HUKHOBEHME HOBbIX HA
3aperncTpripoBaHbl HecepbesHble HoBble Hf, He TpebytoLwme oTMeHbI
YposnetsopuTtenbHas P pvp P ! pebytow
nccnefyemoro nekapcTBeHHOro npenaparta
3aperncTprpoBaHbl cepbesHble U/unn HecepbesHble HoBble HA, Tpe-
GytoLLyie OTMeHbI NCCeyeMOro JIEKapCTBEHHOTO Npenapara u/nnm
HeypnoBnetBopuTenbHas OKasblBaloLyMe 3HauMTeIbHOe OTPYULLATENIbHOE BIMAHKE Ha COCTOAHME
naumeHTa, TpebyoLime NpoBeeHNsa JOMOHUTENbHBIX MeAULUHCKMX
MeponpuATUN

OueHeHbl 1 NpoaHaNM3nPOBaHbI CrieflytoLne KOHeYHble TOUKKU 6e3onacHoCTU:

o0llas YacToTa HexXenaTeNbHbIX ABNEHUN;

YacToTa HexkenaTenbHbIX ABNEHNN, CTPaTUOULMPOBaAHHAA MO KOHKPETHOMY TUMY;

4nCNo/NPoLEHT CyOGBbEKTOB, KOTOPbIE HE MOFYT 3aBepLUUTb Nepuogbl neveHus 13-3a

KIMMHNYECKM 3HAUYMMOTO HEXEeNaTeNlbHOro ABNEHUS;

B [10303aBUCUMasi NePEHOCMMOCTb.

OueHka 6e30nacHOCTY U NePEHOCMMOCTY NPOBOAMIACE Ha MPOTSXXEHUN BCEro nepu-
ofa yyactua cybbeKkTta B UCCnefoBaHUN.

Kputepmem conoctaBrMol 6€30MacHOCTM 1 MepPeHOCMOCTU ABAAETCA OTCYTCTBUE
CTAaTUCTUYECKN U KIMHUYECKN 3HAYMMbIX Pa3finumiA B Hayane NCCnefoBaHUs v npu 3a-
BepLUeHM MO YacToTe U XapaKTepy HexesaTesbHbIX ABMEHWU, a Takxe Mo nokasaTtensam
o6LLero aHanmM3a KpoBwu, 06Lero aHanM3a mMouu, OMOXMMMYECKOro aHanm3a KpoBK, TeM-
nepatypsl Tena, YCC, Y, ALl. OueHka 6e3onacHocTn uccnegyemoro J1M Bknovana peru-
cTpauuio nobbix HA, 3apernctpmpoBaHHbIx nocie nognucaHusa cybbvektom MIC Ha yyacTue
B UCCNeloBaHUN.

NepeHocumocTb nccnepgyemoro JIN oueHrBanacb nccnegoBartenem no Kateropmasb-
HOW LWKane, NpuBeAeHHON B Tabn. 1.

CTaTNCTUYECKMIN aHaNn3 pe3ynbTaToB NPOBOAWIICA C UCMONb30OBaHNEM MaKeTa Npu-
KnagHbIX cTaTUcTMyeckmx nporpamm STATISTICA 12.0 (StatSoft Inc., nMueH3MOoHHbIN Homep
AXXR012E829129FA), MedCalc n Microsoft Excel, ¢ npumeHeHrem anropnutMoB Bapua-
LMOHHOWN CTaTUCTUKK, YUUTBIBAIOLLMUX TUMbI 1 LWKasbl U3MEPEHUNI KaXAoro nokasaTtens.

[aHHble NpeAcTaBneHbl B BUAE CpedHero 3HaYeHnaA U CpegHero KBagpaTnyeckoro oT-
KnoHeHua M (0), a KauecTBeHHble AaHHble — B Bue abCOMIOTHOM 1 OTHOCUTENbHOW (fona
NnaLneHTOB, BbipaXkeHHas B %) YacToTbl. CTaTUCTUYECKU 3HAYMMBIMW CUYUTANN Pas3nyma
p<0,05.

B PE3YJNIbTATHI

B nccneposaHme BknoveHo 40 naumeHToB (22 XeHWMHbI 1 18 My>KUmMH) B BO3pacTe
oT 39 go 75 net (B cpegHem 55,5+10,8 roga), COOTBETCTBYIOLUNX KPUTEPUAM BKITOUEHUA.
WX KnuHmKo-gemorpaduyeckas xapakTepucTka npegcTaBieHa B Taon. 2.

Kak BUAHO 13 npeAcTaBfieHHbIX B Tabsl. 2 AaHHbIX, 6ONbWMHCTBO MaLMeHTOB Oblnu
CcpefHero Bo3pacTa, MMenu u3bblTouHyto maccy Tena (82,5%), Al 2-i4 ctenenu (57,5) v Bbl-
COKNI 1 OYeHb BbICOKMI pUCK — 87,5%.
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Ta6bnuua 2
KnuHuko-gemorpadunueckan xapakrepucTmka naueHToB, BKIOYEHHbIX B UCCNefoBaHue
Table 2
Clinical and demographic characteristics of the patients included in the study
MNokasartennb 3HauyeHne
M., n a6bc. (%) 18 (45%)
Mon
XK., na6e. (%) 22 (55 %)
Bospact (neT) 55,5+10,8
PocT, cm 171,1£1,0
Bec, kr 87,2+17,3
UMT, Kr/m? 29,745,0
WMT <25 Kr/m? (HopMasibHblIii Bec), n abe. (%) 7 (17,5%)
WMT 25-29,9 Kr/m? (M36bITOUHBI Bec), n abc. (%) 18 (45%)
WMT 30-34,9 kr/m? (oxkmpeHue | cteneHm), n abe. (%) 10 (25%)
NMT 35-39,9 kr/m? (oxupeHue Il ctenexm), n abe. (%) 4(10)
WMT >40,00 kr/m? (oxmpeHue Il ctenexm), n abe. (%) 1(2,5%)
ATl 1-7 cT., n abc¢. (%) 14 (35%)
AT 2-i7 cT,, n a6c. (%) 23 (57,5%)
AT 3-i1 cT., n abc¢. (%) 3(7,5%)
CaxapHblin grabet (C), n abe. (%) 3(7,5%)
HapyLeHve rmukemunmn HaTowak, n abe. (%) 5(12,5%)
HopManbHbIii yrneBogHbIn 06meH, n abe. (%) 32 (80%)
Puck npun AT:
—  2,nab6c. (%) 5(12,5%)
- 3,na6c. (%) 17 (42,5%)
—  4,nab6c. (%) 18 (45%)

B nccnepoBaHme BKAOUYEHbI NaLMeHTbl, KOTOPble He MeHee 5 Helenb Nonyyanu Tepa-
nunio ceob6oaHOM KoMbMHaLMen nepuHaonpuna (cpeaHsas fosa 4,941,6 Mr), MHAanamMmaa
(cpepHAas po3a 1,4+0,3 mr) n po3yBacTaTuHa (cpefHAA fo3a 14,5+5,0 mr). Npu BKNoueHun
B UCCNeloBaHMe NauueHTam Ha3Hauvasnca PokcaTeHs-HAa B BUAeE ogHoM TabneTky (nonu-
nunn), cogepkaBLUeil SKBMBANIEHTHbIE J03bl YKa3aHHbIX KOMMOHEHTOB (Tabn. 3).

Kak BUAHO M3 nNpeacTaBieHHbIX B Tabn. 2 faHHbIX, 60MbWMHCTBO NALMEHTOB UMENU
AT 2-1n cteneHwu (57,5%) 1 BbICOKUI 1 O4eHb BbICOKUI pucK — 87,5%. C 3Tm cornacyeTca
TOT $aKT, UTo BONBLIMHCTBO NaymeHToB — 37,5% 1 47,5% - npuHumanu PokcateHs-nHaa

Ta6bnuuya 3

PacnpepieneHne nauyneHToB B 3aBUCMMOCTI OT [103bl KOMMOHEHTOB B nonununie PokcateHs-nHaa
Table 3

Distribution of patients depending on the dose of the components in the Roxatenz-inda polypill

MauneHTbl, NPUHUMaB-
[o3a KomnoHeHTOB PoKcaTeH3-uHAa :‘:&:::::_':ﬂ?::fosy il
n a6c¢. (%)
MNepuHgonpwn/uHaanamua/po3ysactatiH 4 mr/ 1,25 mr / 10 mr B 1 TabneTtke 15 (37,5%)
MNepuHaonpwn/uHaanamua/posysBactatii 4 mr/ 1,25 mr / 20 mr B 1 TabneTke 19 (47,5%)
MNepuHaonpun/wHaanamua/posysactatiH 8 Mr/ 2,5 mr / 10 mr B 1 TabneTke 3(7,5%)
MNepuHaonpwn/uHaanamva/po3ysBactatiid 8 mr/ 2,5 mr / 20 mMr B 1 Tabnetke 3(7,5%)
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C cofepKaHnem nepuHgonpuna 4 mr, niganammga 1,25 mr. Hanbonee soctpeboBaHHOM
oka3anacb popma, cogepxasluan 20 Mr posyBacTaTriHa (B COOTBETCTBMM C NpeobnagaHu-
eM NnL, C puckom 3 1 4).

bonbwKnHCTBO NaumneHToB — 27 (67,5%) 13 40 — nony4yanm CONyTCTBYIOLLYIO Tepanuio:
amnoaunnuH B go3se 5 mr - 2 (5%), 14 (35) - 6uconponon B go3e 2,5-5 Mr, METONPOSON B
fo3e 25 Mr 2 pasa B fieHb 1 naumeHT, ammoaapoH B fose 200 mMr B cyTKM — 1 naumeHT, 3Ta-
UM3KMH B fo3e 50 Mr B cyTKM — 1 maymeHT, 3yTUpOKC — 1 naumeHT, sMnarnndno3rH B Jo3e
10 Mr B cyTKM — 2 (5%) naumeHTa, fpyrue caxapoCHu»Katowme npenapatbl (MeTGOpmMuH,
rnuknasng) — 2 (5%) nauymeHta. ConyTcTBylOWana Tepanua He MeHANacb Ha NPOTAXKEHNN
BCEro BpemeHu HabntogeHus.

Mo paHHbIM KTy 39 (97,5%) 13 40 naumeHTOB perucTpUpPOoBaCca CUHYCOBbIN PUTM C
YCCcp 69,1+11,7 ya/mMrH, y 0gHOro naumeHTa — Taxmcucronmyeckasa popma Or. Otpuua-
TeNIbHOWM AMHAMUKKN B NPOLiecce AMHAMMYECKOro HabnogeHNA He BblsSBIEHO.

Pe3ynbTathl o6uiero aHanusa moum (OAM) npepacTasneHbl B Tabn. 4.

MpotenHypua (0,072 mr/an) permctprvpoBanacb y OQHOro NaumeHTa Ha Bu3uTe 1 1 HK
y oflHOro 13 06cnejoBaHHbIX — Ha BU3uTe 4. SpuTpoumnTypua (0T 6 fo 35 B none 3peHuns)
BbiABNeHa y 12 (30%) nauueHToB npu BU3nUTe 1 U HU Y OAHOrO 13 06CnefoBaHHbIX NpU
Bu3uTe 4. Jlerikouuntypus (oT 8 1o 42 B nosne 3peHuna) nmena mecto y 15 n3 40 obcnegoBaH-
HblX Ha BM3UTe 1 U HM'Y OOHOrO — Ha BM3uTe 4.

Takum o6pasom, Ha 3Tanax AUHaAMMYECKOro HabMAEHNA He BbIABIEHO OTpULATENb-
Hol gvHaMmnkn OAM, HanpoTWB, Y KL, UMEBLLMX NPOTENHYPUIO, SPUTPOLIUTYPUIO U Nen-
KouuTypuio Ha Bu3uTe 1, AMHamuKa nokasatenen OAM 6bina NONOXNTENbHOW — AaHHble
ABMIEHNA NCYE3NK, UTO B COBOKYMHOCTM TaKXe CBUAETENbCTBYeT 06 OTCYTCTBMU Hedpo-
TOKCUYHOTO AeCTBMA NCCIeQyeMoro npenapara.

Pe3ynbTathl obwero aHanun3a Kposu (OAK) Ha 3Tamax guMHammuyeckoro HabnopeHus
npegcTaBneHbl B Tabn. 5.

Ta6bnuua 4

JAnHamuka nokasareneii o6wiero aHannsa Mmouu
Table 4

Changes in general urinalysis indicators

MokasaTenb S LLLLE NpaHuNz .H OPManbHbIX Busur 1 Busur 4
N3MepeHNA | 3HaYeHui
Liset - CONOMEHHO-KeNTbIN CONOMEHHO-KeNTbIN CONIOMEHHO-KeNTbIi
YaenbHbln BeC | T 1,010-1,023 1020,5+7,9 1019,0+£8,6
pH 55-7 5,7+0,6 5,6+0,62
mr/on OTtpuu.
benok r/n (pyyHas <0,033 (pyyHaa meto- | 0,072+0 0
METO/INKA) nunka)
OTtpuu.
Mwukpockonus:
SpuUTpOoLUTDI MK ~ Myx.0-2Bn/3 6,0£8,1 34134
—  XeH.0-5Bn/3
OTtpuu.
JlerikounTbl MKN Mukpockonua: 4,5+7,0 3,243,2
- mMyx.0-3Bn/3
— KeH.0-6BnN/3
mioko3a mr/gn OTtpuu,. OTtpuu. OTpuu.
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Ta6bnuua 5
[OvHaMmuKa nokasartesnen o6Lero aHannsa KpoBm
Table 5
Changes in general blood test indicators
MNMokasarenb LI JPELLIE Hopmane- Busunr 1 Busur 4
N3MEepeHNA | HbIX 3Ha4YeHui
Myx. 130-160
lemornobuH r/n en. 120-140 145,4+10,3 145,9+10,2
Myx. 4,0-5,6
12 ’ ’
SpuUTpoLUTDI 10'%/n XKeH.3,7-4,7 4,8+0,3 4,9+0,3
KeH. 147-320
9
Tpomb6oLuThI 10°/n My, 180-320 248,0+£52,5 246,4+54,7
JlerkounTbl 10°/n 4,0-9,0 6,8t£1,6 7,2£1,7
CO3 (ckopOoCTb OCceaaHna 3pUTPo- VM4 KeH. ot 50 net 0-30 1894228 15,049,7
umnToB no Becteprpeny) My:. ot 50 net 0-20

Y BCex BKJIIOUEHHbIX B MCCIeAOBaHME Ha BCex 3Tanax Habnioganncb HopmasbHble no-
ka3zatenu OAK (remorno6uH, spuTpoLnTbl, TPOMOOLUTLI), UTO CBUAETENbCTBYET 06 OTCYT-
CTBUM TOKCUYECKOro aenctaua nccnegyemoro J.

NcxopHo y 4 (10%) u3 40 obcneioBaHHbIX BbifiBIeHO yckopeHue COS (o 41, 44,45 un
49 cooTBeTCTBEHHO). Ha BM3KTe 4 nuLlb Y 0OAHOro 06C/1eJOBaHHOMO BbIAB/IEHO YCKOPEHME
CO3 po 40 MM/4, UTO MOXKET KOCBEHHO CBUAETENIbCTBOBATb 00 YMeHbLUeHNW Hecneundu-
YeCcKoro CMCTEMHOrO BOCnaneHus Ha GoHe perynsapHon Tepanmm po3yBacTaTHOM, BXO-
aawmm B cocta nccnegyemoro JIMN PokcaTteHs-nHaa.

Ha doHe Tepanuu nonununnom PokcateHs-uHga y 2 (5%) naumneHToB yepes 12 Hepenb
BbISIBNIEHO MOBbILWEHVEe YPOBHA 6Unpy6buHa Bbillle UCXOAHOTO U Bbllle BepXHEeN rpaHu-
Lbl HOpMbI (80 36,2, 1 29,2 mkmonb/n). Ewe y 2 (5%) naumeHTOB OTMeYanocb yBenmyeHue
yposHA ACT go 70 E[l/n (B 1,3 pa3a Bbiwe BI'H) n go 85 EA/n (B 1,5 pa3a Bbiwe BIH), uto He
npeBbILWano AOMNyCTUMbIA NoAbeM Npu Tepanuu CTaTUHaMu 1 He NoTpe6boBano OTMEHbI
npenapata. OcTanbHble NoKasaTtenn 6UOXMMNYECKOrO aHann3a KpoBU Ha BU3UTe 4 CTaTu-
CTUYECKN 3HAUYMMO He OTNINYANMCh OT BbIABMNEHHbIX Ha BM3nuTe 1, UTo CBMAETENbCTBYET O
BblCOKOW H6e3onacHocTn uccnepyemoro JIMN PokcaTeHs-nHAa.

3aBepwunn nccnegosanme Bce 40 (100%) BKIOUYEHHBIX B NCCIeAOBaHNE MALWEHTOB,
HW OQUH He OTKasascA OT yyacTuA n3-3a pa3sutna HA unu xanob, uto cBmpaeTenbcTByeTt
0 BbICOKOI 6e30MacHOCTA 1 XOpoLLel NepeHOCMOCTY Ucciegyemoro npenapata Pokca-
TEeH3-nHAa.

06 3TOM e CBMAETENbCTBYET TOT GaKT, UTo nepeHocnmocTb J1M 6bina pacueHeHa na-
LUMeHTamn 1 Bpadamm Kak xopouwasa y 39 (97,5%) u3 40 BKNoYeHHbIX B NCCnefoBaHume.
JIMwb y ogHOro naumeHTa NepeHoCMMOCTb pacLeHeHa Kak «yaoBNeTBOpPUTENIbHaAY, T. K.
npw BU3KTE 2 OH OTMeYars NoABEHE HOBO Xanobbl — «neproamnyeckan MbllieyHas cna-
60CTb B KNCTSX», KOTOpanA Obina pacueHeHa Kak HA. OTkasa oT nprema npenapara He no-
cnepoBano, Npu BM3uTax 3 1 4 gaHHas »kanoba He oTMeyvanach, Bcnieactaume yero HA 6bi10
pacueHeHo Kak Hfl 1-11 cteneHmn cornacHo obLenpurHATbIM «O6LLUM TEPMUHONOMMYECKM
KprTepurAM HexenatenbHbIX ABNeHNn HaumnoHanbHoro nHctutyta paka» (NCl CTCAE) [7].

Hanpotus, 4 (10%) 13 40 NauneHTOB y»Ke Ha BM3UTe 2 OTMeYanu ynyulleHne camo-
UyBCTBMA B BUE OTCYTCTBUA FOMOBHOM 60NU 1 ynyuweHus cHa. Ha Bru3uTte 3 ynydweHue
CaMOouyBCTBMA oTMeyanu ewe 2 (5) nauneHTa, Ha BU3NTe 4 — elle OAUH NauueHT. Takum
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ob6pa3om, cybbeKTMBHOE yNyulleHne CamodyBCTBYA B TeueHne 12 Hefenb nprema nosnu-
nunna PokcaTteHs-nHga otmeyvanu 7 (17,5%) n3 40 nayneHToB.

B cooTBETCTBUM C NPMHATBIM B HACTOALLEM NCCIEeA0BaHUM NOAXOA0M KOMMAIAEHTHOCTb
oLeHMBanach Kak BbiCOYaiLlasn, eCnun HapyLweHni pexnma Tepanum He Obino; Kak BbiCo-
Kan, ecii UMenncb HapyLeHNA peXxMma Tepannn MmeHblue 1 pa3a B Hefienio; Kak cpefHsas,
€CNN MEeNochb HapyLleHue pexmma Tepanun 1-2 pasa B Hefiento; Kak Hr3Kas, ecnm 6bino
HapyLleHune pexxnuma Tepanum 6onbLie 2 pa3 B Hefenio.

[lo BKnloueHna B uccnefoBaHne BbICOYANLLYIO NPUBEPXKEHHOCTb K MMNOTEH3MBHOWM
Tepanuu umenm 5 (12,5%) naumneHToB, BbICOKYIO — 5 (12,5%), cpeaHioo — 23 (57,5%), Hu3-
Kyto — 7 (17,5%) obcnepnoBaHHbIX. B oTHOWeEHUN po3yBacTaTHa BbiCOYaliLLY0 NpuBep-
XeHHocTb nmen 1 (2,5%) naymeHT, Bbicokyto — 5 (12,5%), cpegHioto — 12 (30%), HU3Kyto —
22 (55%). Takum 06pa3om, KOMMSIAEHTHOCTb NPUEMA FTMNONMNUAEMMYECKMX NPenapaToB
OblNa CyLEeCTBEHHO HUKE, YeM MMMOTEH3MBHbIX.

Mpwn aHann3e KOMNIAEHTHOCTU NPYeMa MMMNOTEH3UBHbIX Y TMNOANNNAEMNYECKMX Mpe-
napaToB YCTaHOBJIEHO, YTO BbICOYANLLYIO NPUBEPXKEHHOCTb MMen 1 (2,5%) naumeHT, Bbico-
Kyto — 2 (5%), cpepHioto — 32 (80%) 1 HU3Kyto — 5 (12,5%).

MNpun BKNOYEeHMM B uccnegoBaHue naumeHTy BbigaBanu JIM PokcaTteHs-nHga (30 Ta-
61eToK) U MHGOPMMPOBaANN O HEOOXOANMOCTM BECTU AHEBHUK Nprema npenapaTta. bonb-
WKNHCTBO — 32 (80%) 13 40 naumeHTOB — NpuHANK Bce 90 TabneTok, 5 (12,5%) npuHanu
89 Tabnetok, 2 (5%) — 88 Tabnetok, 1 (2,5%) — 87 TabneTok (B cpefHeM No rpynmne NPUHATO
89,7+0,7 TabneTtKkn).

M3 npeacTaBneHHbIX Bbile JaHHbIX ClefyeT, YTO BbiCOYaNLlaa KOMMIAeHTHOCTb MMe-
naco y 37 (92,5%) nauyueHToB, npuHaBWwMx 89 n 90 TabneTok. Ewe y 3 (7,5%) komnnaeHT-
HOCTb Oblfa BbICOKOW, T. K. OHN NPUHANN 87 TabneTok 3a 90 gHel. Taknm 06pa3om, Tepanus
nonununiom PokcaTeHs-nHAa NpoaeMOHCTPUpPOBasa ceba BbICOKo3GeKTNBHON B MilaHe
cobnogeHus pexnuma npuema npenapatos — 100% nauMeHTOB COOTBETCTBOBANM NPUHSA-
TbIM B HAaCTOALLEM NCCNIE[OBaHUM KPUTEPUAM BbICOYANLLEN 1 BbICOKOW KOMMIAEHTHOCTH.

MNpun nepexofe Ha NOAMNMAN CTAaTUCTUYECKN [OCTOBEPHO YBENNYWCA YAENbHbIA BeC
NNL C BblCOYaKLwen KOMMIaeHTHOCTbIO — oT 2,5% o 92,5% (p<0,05).

Ha ¢oHe npnHMMaemon 4o BKNIOYEHNA B UCCNIeAOBaHME Tepanumn Ha Bu3mnTe 1 Lene-
Boe CAl <140 mm pT. cT. umen 31 (77,5%) u3 40 nayneHToB, ontumanbHoe CALl 120-129
MM PT. CT. — 21 (52,5%) nauuneHT. Ha Bn3uTte 2 yenesoe CAJl <140 mm pT. CT. umenu Bce 40
(100%) obcnepoBaHHbIX, onTuManbHoe CALl 120-129 mm pT. cT. yxke 35 (87,5%) naunen-
TOB, Ha Bu3uTe 3 Uenesoe CAJ]l <140 Mm pT. CT. TakXKe umenu sce 40 (100%) obcnenoBaH-
HbIX, onTumanbHoe CAJ] 120-129 mm pT. cT. — 39 (97,5%) naumeHTOB.

HaunHas ¢ Bu3unTa 2 noAsBunack TeHAeHUMA K cHmxkeHnio CAl B cpegHem no rpynne,
KOTOpasA CoOXpaHAnach 1 Ha Bu3nTe 3, 1 Ha Bu3uTe 4 (p>0,05).

JononHutenbHoe cHukeHne CAJl npu BU3KTe 2 MO OTHOLIEHMIO K BU3UTY 1 BbIAABIEHO
y 36 (90%) 13 40 ob6cnenoBaHHbIX — OHO COCTaBAANO OT 2 Ao 20 MM pPT. CT. (B cpefHem —
9,6+6,5 MM pT. CT., p>0,05). Ewie y 4 (10%) nauneHToB, nmeBLInX onTumanbHoe CALl 115 mm
PT. CT. Ha BM3KMTe 1, ero ypoBeHb Ha BU3NTE 2 HE U3MEHUSICA.

IvHamunKka cpepgHux 3HaveHuin YCC, CAL n JAL] Ha 3Tanax AnHaMmU4YecKoro Habntoae-
HWA NpeAcTaBneHa Ha puc. 1.

Mpwn BM3nTe 3 gononHuTenbHO K BU3NTY 1 cHmxKeHne CAJl Takxe oTmevanocb y 36
(90%) naumeHTOB 13 40: OHO cocTaBnAno oT —2 Ao —-30 MM PT. CT. (B cpegHem —12,1£9,1 mm
pT. cT,, p>0,05).
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Puc. 1. iluHaMunKa apTepmnanbHOro fasneHns Ha ¢poHe npuema nonununna PokcateHs-nHaa

MpumeyaHme: p>0,05 — LOCTOBEPHOCTN Pa3fINUNiA He BbIABEHO.

Fig. 1. Changes in blood pressure on the background of Roxatenz-inda polypill intake

Note: p>0.05 - no significant differences were found.

Mpw BU3nTE 4 COXpaHanacb onMcaHHas Bbille TeHAEHUNA: AONONHUTENbBHO K BU3NTY 1
cHuxeHne CAJl BbiasneHo y 37 (92,5%) nauyneHToB 13 40: OHO COCTaBNANO OT —2 [0 —35 MM
pT. cT. (B cpegHem —11,14£8,2 mm pT. cT., p>0,05).

CywecTtBeHHom gnHammkm YCC Ha 3Tanax ArHaMM4YecKoro HabnofeHna He BblABNEHO
(p>0,05). HaunHasA ¢ BM3MTa 2 oTMeYanacb TeHAeHUMA K cHkeHnto ALl B cpegHem no
rpynne (p>0,05).

Takum obpasom, uepes 12 Hepenb npuema nonununna PokcaTeH3-nHAA yAenbHbIN
BeC NnauMeHToB, MmeBLNX Leneson yposeHb CAJl, Bo3poc ¢ 77,5% po 100%, yaenbHbIn
BecC vy ¢ ontumanbHbiM CAJl yBenuumnca npaktnyeckn saeoe — ¢ 52,5% go 100%, uto
CBUAETENbCTBYET O BbICOKOW KNMHUYeckomn abdekTnsHocTu. MonHbin KoHTponb CALL, Bbl-
ABNEHHbIV B HACTOALLEM UCC/IeAOBaHMK, CBA3aH C yyylleHeM NPUBEPKEHHOCTU K Npu-
emy JIIN B BUZe ofHOM TabneTkn No cpaBHEHMIO C Tepanveil cBOBOAHbIMM KOMOUHALMAMY
nepvHaoNpwna, MHganammga n po3yBactaTiHa B SKB/BaNeHTHbIX AO3aX.

[laHHble 6MOXMMMNYECKOro aHanM3a KPoBM NpeAcTaBieHbl B Tabn. 6.

Kak cnepyet 13 T1abn. 6, 60NbWMNHCTBO BKIIOYEHHbIX B MCCefoOBaHNe Ha Bu3uTe 1
Umenu rmnepxonectepuHemmio — yposeHb OX npesbiwan BMH n coctasun B cpegHem no
rpynne 5,1+1,2 mmonb/n. YposeHb JIMHI coctaBun B cpegHem 3,4+1,1 mmonb/n n npe-
BbILLaN LieneBo YpoBeHb, KOTOPbIN onpefenanca ¢ yuetom nmetoweroca CCP y 36 (90%)
NnauneHToB.

Yepes 12 Hegenb npuema nonvnunna PokcaTeH3-nHAa ¢ cogeprkaHnem posyBacTaTu-
Ha, 9KBMBANIEHTHbIM NofyYaeMoMy NcxofHo (14,5+5,0 Mr Kak npu BKNIOYEHUN B UCCNeRo-
BaHMe, Tak 1 Ha Bu3uTe 4), y 33 (82,5%) naumneHToB Habnoganocb cHuKeHne yposHs JITTHIN
o1 0,2 no —-4,12 mmonb/n (B cpegHem -1,3+-1,2 mmonb/n). B cpegHem no rpynne ypoBeHb
JINHMN goctoBepHO cHU3MncA ¢ 3,4+1,1 mmonb/n fo 2,4+0,9 mmonb/n (Tabn. 6, p<0,05), uto
MO>eT ObITb CBA3AHO C YNyuLleHneM NPUBEPXKEHHOCTU K NIeUEHUI0.
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Tabnuua 6
JAnHaMmnKa 6MoxmmumnyecKkunx nokKasareseil Ha 3Tanax ANHaMmmnyeckoro HabnogeHna (Mto)
Table 6
Changes in biochemical parameters at the stages of case follow-up (M)
MNokasartenb Busur 1 Busur 4 PedepeHcHble 3HaueHus
06K XonecTepyH, MMonb/N 5,1£1,2 4,2+1,0 <4,5

My>uunHbl: >1,0

XonectepuH JIMNBIM, mmonb/n 1,5+1,3 1,3+0,3 SKeHIWMHbE 1,2

HW3KNi — ymepeHHbIN puck: <2,6
XonectepuH JIMNHIM, mmonb/n 3,411 2,4+0,9* Bbicokun puck: <1,8
OueHb BbICOKUI pUcK: <1,4

Tpurnuuyepvabl, MMONb/n 1,5+0,9 1,3+0,7 <1,70
HaTpuii (cbiBOpOTKa), MMONbB/N 141,0+1,8 141,0£2,1 136-145
Xnop (cbiBOpOTKa), MMONb/N 105,0+1,8 105,6+1,9 98-109
Kanun (cbiBopoTKa), MMonb/n 4,3+04 4,404 3,5-5,1
Brnupy6uH obwwmin, MKMosnb/n 15,9+9,1 13,946,3 5,0-21,0
LenouHan pocdartasa, EA/n 85,2+27,6 88,2+30,3 40-150

My>KumnHbI: 10,0-71

lamma-I'Tr, EQ/n 36,2+20,8 34,8+21,9 SKeHLLMHbL: 6-42
ACT, EQ/n 24,0+6,7 26,0+7,6 5-34

ANT, EO/n 28,0+12,7 31,2+16,7 5-55

KpeaTHUH, MKMOnb/n 80,9+15,6 81,3+14,9 50,4-110,5
MoueBuHa (cbiBOpOTKa), MMMOb/N 6,4+1,6 6,3+1,4 Myxuurer: 3,0-9,2

KeHWwmHbl: 3,5-7,2

MpumeyaHue: * p<0,05.

LLikanbl SCORE2 n SCORE2-OP cnyxaT ana nporHosnpoBaHua 10-neTHero pucka da-
TaJIbHbIX U HedaTaNbHbIX CEPAEUYHO-COCYANCTBIX COOLITWI Y Ntofent B Bo3pacte 40-69
(SCORE2) 1 70 net n ctapuwe (SCORE2-OP) [5, 6]. Bbinu npeanoxeHbl ABe HOBbIE LUKaJbI
pucka SCORE2 n SCORE2-OP. LLikana SCORE2 no3sonset oueHntb CCP anA nuy B BO3pacTe
40-69 ner, a wkana SCORE2-OP gna nuy ctapuwe 70 net. AnropuTmbl NpeacTaBeHbl Ana
nonynAunin C HU3KNM, YMEPEHHbIM, BbICOKMM N OYEHb BbICOKUM PUCKOM. B HacToAwwem
nccnefoBaHMM UCMOJb30BaH aifOPUTM A CTPaH C OYeHb BbICOKUM PUCKOM. BaxkHbIM
oTnnuymem ot npepblaywen wkansl SCORE aBnaeTtca BKnoueHne HedaTabHbIX CepAeYHO-
COCYAUCTbIX COObITUN, @ HE TONIbKO pUcKa cmepTy oT CC3.

CTeneHu prcKa MEHAIOTCA B 3aBUCMMOCTM OT BO3pacTa nauueHTa. B cootBeTcTBUM C
obuienpuHATbIM noaxogom [5, 6] CCP oueHmBancs y 39 13 40 nauneHToB 6€3 AMarHocTu-
poBaHHbix CC3.Y ogHoro naumeHTa umenacb NBC ¢ dpnbpunnaumeir npegcepanii (M), oH
OTHeceH K Kateropum oyeHb Bbicokoro CCP. Ha Busnte 1 yposeHb CCP coctaBun B cpeg-
Hem no rpynne 9,5%7,0. innamnka CCP nop BnAHvem Tepanum noannuanom PokcateHs-
WHAa NpefcTaB/ieHa Ha puc. 2.

HoctosepHon gnHamukm CCP He BbiABEHO.

Llenesown yposeHb JIMNHI onpegenanca c yyetom nHgmeugyanbHoro CCP cornacHo Pe-
komeHpaumam ESC no npodunaktmke CC3 (2021 r.) [6].

Leneson ypoBeHb JIMNHI ¢ yyeTtom nHamemugyansHoro CCP umenu nuwb 4 (10%) BKto-
YeHHbIX B MCCIefoBaHMe NnauneHTa Ha BusnTe 1, Ha BU3uTe 4 yaenbHbl BEC UL, C Lene-
BbIM ypoBHeM JITHI Bbipoc B 2 pa3a v BbisiBRsANca yxe y 8 (20%) n3 40 ob6cniefoBaHHbIX
naLuneHToB.
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Buswur 1, n=40 Buswur 4, n=40

Hun3Kunii — ymepeHHbii Huskuin — ymepeHHbin

QOueHb BbICOKMI 5(12,5%) 5(12,5%)

18 (45%)

OyeHb BbICOKMI
24 (60%)
Bbicokuin 11 (27,5%)

Bbicokuin 17 (42,5%)

Puc. 2. YaenbHblii BeC 1ML pa3fiMuyHOro cepaevHoO-COCYANCTOro pUckKa Ha 3Tanax AMHaMNYeCcKoro
HabnoaeHna

MNpumeyaHue: p>0,05.
Fig. 2. Share of subjects with various cardiovascular risks at the stages of case follow-up

Note: p>0.05.

H BbIBO/bI

1. Monuvnunn PokcaTeH3-vHAA NPOAEMOHCTPUPOBAN BbICOKYD 6€30MacHOCTb, AMarHo-
cTMpyemyto no passutuio HA (nepuogmnyeckas MbileyHas cabocTb B KUCTAX) CTe-
neHn 1 nuwb y ogHoro (2,5%) n3 40 nauyneHTOB. [JaHHOE ABNEHKe KynupoBanoch ca-
MOCTOATENbHO 6e3 M3MeHeHUs pexuma nedyeHus. bezonacHocTb nccnegyemoro JiM
NoATBep)KAEHa OTCYTCTBMEM OTpULIATENbHOW ANHAMUKIM NOKa3aTenel obuiero n 6uo-
XVIMWUYECKOro aHanm3a Kposwu, 06Lero aHanmsa mouu v JKI.

2. Wccnegyemblii nonununn PokcaTeH3-UHAA UMesNT XOPOLLYI0 NePeHOCUMOCTb: CyObek-
TUBHOE ynyylleHne CaMoYyBCTBUA B TeueHne 12 Hegenb npmema otmeTunu 7 (17,5%)
13 40 BK/IOUYEHHbIX B uccnegosaHue. Bce 40 nayveHTOB 3aBeplunin nccnegoBaHume,
HU OfMH He OTKa3ancs OT yyacTus n3-3a pa3sutusa HA. MNepeHocumocTb J1TM 6bina pac-
LeHeHa Kak xopouwasa y 39 (97,5%) 13 40 BK/IIOUEHHbIX B UCccnefoBaHme.

3. Nonununn PokcaTeH3-nHAA NPOAEMOHCTPUPOBAN BbICOKYHO KNUHNYECKYIO dbdeKTnB-
HOCTb. Yepes 12 Hegenb Tepanun y nuu, UMeBLUMX MPOTENHYPUIO, SPUTPOLUTYPUIO U
NeNKoUUTYpuio Ha Bu3nUTe 1, AaHHbIe ABIEHUA UCYE3/IM, YTO MOXKET CBUAETENbCTBO-
BaTb O HanMuuu HepponpoTeKTUBHOrO 3ddeKkTa. BoisBNEHHOE yMeHbLIeHe Ynchna
nuy ¢ yckopeHHon COD MoXeT cBUAeTeNbCTBOBaTb 06 yMeHbLUeHUN Hecnelmdbuye-
CKOro CUCTEMHOFO BOCManeHMs Ha GOHe perynapHoi Tepanmm po3yBacTaTUHOM, BXO-
aAawmm B coctas uccnegyemoro JIM PokcateHs-nHpa.

4. Tepanua nonunuiiom PoKcaTeH3-UHAa NPOAEMOHCTPUPOBaNna cebsi BbiICOKOIhDEK-
TUBHOW B NiaHe cobnoaeHUs pexrma npremMa npenapaTos. Boicovaliwas kKomnnaeHT-
HOCTb UMena mecTo y 32 (80%) u3 40 naumneHToB, Bbicokad — y 5 (12,5%), y 2 (5%) -
CpefHss, HU3Kas — NnlWb Y ofHoro (2,5%) nauyuweHTa. NMpu nepexofe co cBO6OAHbIX
KOMOMHaLUN Ha NOAUMWIN CTaTUCTUYECKN LOCTOBEPHO YBENNUWIICA YAESbHbIA BeC
NL € BblCOYaliLwen KOMNIaeHTHOCTbIO — ¢ 2,5% [0 92,5% (p<0,05).

5. Yepes 12 Hepgenb npuema nonuvnunna PokcaTeH3-mHAa umenacb TeHAeHUUA K [o-
nonHutensHoMmy cHwkeHnio CAJl, HauvMHaa yxe C BM3UTa 2, a TakXKe TeHAeHUMA
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K gononHutenbHomy cHukeHuo ALl B cpaBHEHMN € TpUeMOoM NepuHAoNpuna 1 nH-
JanaMmmnaa B SKKBUBANIEHTHbIX A03axX B Buae CBOOOAHbIX KOMOMHaLMIA [0 BKOUYEHUS
B MCC/lejoBaHue.

6. Ha doHe Tepanun nccnegyembim NOAVNUANIOM YAENbHbIA BEC NaLMEHTOB, UMEBLUMX
uenesoi ypoeHb CAJl, Bo3poc ¢ 77,5% — Ha Bu3mTe 1 o 100% — Ha BU3MTe 4, yaenb-
HblI BeC nuu, c onTumanbHbiM CAJl yBennumnca npaktuyeckun Basoe — ¢ 52,5% o 100%
COOTBETCTBEHHO, YTO MOXKET 6bITb CBA3AHO C yNyYLIeHeM NPUBEPXKEHHOCTN K Npuemy
JIMN B BMAE oAHON TabneTkn No CpaBHEHWIO C Tepanuei cBO6OAHBIMU KOMOMHALMAMM
nepuHgonpwnia u nHganaMmmga B SKBMBasIeHTHbIX JO3aX.

7. Yepe3 12 Hepenb npuema nonavnunia PokcaTeH3-mHAa C cogepaHMeMm posyBacTa-
TWUHa, SKBUBANIEHTHbIM NOJSly4aeMoMy NCXoaHo (14,5£5,0 mr), y 33 (82,5%) naumneHTOB
Habniopganocb fononHutenbHoe cHuxeHne yposHA JIMNHM ¢ 0,2 no -4,12 mmonb/n (B
cpegHem —1,3£-1,2 mmonb/n). B cpegHem no rpynne yposeHb JINHI goctoBepHO CHU-
3unca ¢ 3,4+1,1 mmonb/n go 2,4+0,9 MMONb/ N, 4TO MOXeET ObITb CBA3AHO C YyulleHnem
NPUBEPXKEHHOCTN K JIEUEHMIO.

8. Ha Busute 1 ypoeHb CCP coctaBun B cpegHem no rpynne 9,5+7,0. LileneBoi ypoBeHb
JIMHM, onpegenaswuninca ¢ yuetom nHansugyanobHoro CCP, umenu nuwwb 4 (10%) BKAt0-
YeHHbIX B UCCNefoBaHMe NauMeHToB Ha BM3uTe 1, Ha BU3NTe 4 OH YABOWACA N UMen
MecTo yxe Yy 8 (20%) n3 40 ob6cneoBaHHbIX.

B 3AKJ/TIOYEHWE

I'Iepexo,q Ha nonunnunn CI'IOCO6CTBYET 3HaYNTENIbHOMY YNy4LlEeHWNIO NPUBEPKEHHOCTN
K neyeHuto apTepmaanon rmnepTeH3nn B COYETaHUN C rmnepnmnm,qenvlmelh. B cBoto ove-
penb noBbllWEHNE NPUBEPKEHHOCTU CI'IOCO6CTByET A[ONONHUTENIbBHOMY CHUMXEHUIO KaK
apTepranbHOro gaBneHuA, Tak n ypoBHA nnMnonpotennos HW3KOW NIOTHOCTU B CpaBHe-
HUN C TepaI'II/IEIZ CBO60,D,HbIMVI KOM6VIHaLlI/IFIMVI TMNOTEH3UBHbIX N rmnonnnnaeMmnyecknx
NeKapCcTBEHHbIX CPeACTB.
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Abstract

Purpose. To evaluate effects of intravenous ferric carboxymaltose on mortality,
hospitalizations, and functional outcomes in heart failure patients with iron deficiency.
Materialsand methods. This randomized, double-blind, placebo-controlled investigation
assessed the impacts of IV iron therapy in 165 heart failure patients afflicted with iron
deficiency. Participants were allocated into IV iron (n=83) and control (n=82) cohorts, with
follow-up evaluations spanning 12 months.

Results. The primary composite endpoint of all-cause mortality and/or heart failure-
related hospitalizations transpired in 28% of the IV iron cohort compared to 42% in
controls, yielding a hazard ratio of 0.57 (95% Cl: 0.35-0.94; p=0.02). Heart failure-related
hospitalizations were markedly reduced in the IV iron cohort (18% vs. 30%, HR: 0.51, 95%
Cl: 0.27-0.97; p=0.03). Subgroup analysis indicated enhanced outcomes in patients with
transferrin saturation (TSAT) =20%. IV iron therapy was well tolerated, with no significant
disparity in adverse events between cohorts.

Conclusion. Intravenous ferric carboxymaltose significantly reduced heart failure-related
hospitalizations and improved functional outcomes in patients with iron deficiency,
supporting its role as an effective therapeutic strategy.

Keywords: heart failure, iron deficiency, intravenous iron, ferric carboxymaltose, clinical
outcomes, functional capacity
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Pesiome

Lenb. OueHnUTb BNUsIHME BHYTPUBEHHOIO KapOOKCManbTo3aTa XeJie3a Ha CMEPTHOCTb,
rocnuTanu3aumm n GyHKUMOHANbHbIE NCXOAbl Y MaLUUEHTOB C CepAeyYHOl HepoCTaTou-
HOCTbIO U AedULNTOM Xernesa.

Martepuanbl n metogbl. B 3TOM paHAOMU3MPOBAHHOM [BOVHOM cjienioM nnauebo-
KOHTPONMPYEMOM MNCCNEAOBAHUN U3YYEHO BAUAHME BHYTPUBEHHOWN Tepamnuu >Kee3om
y 165 maumMeHTOB C CepAeyYHON HEefOCTaTOYHOCTbIO U AedULMTOM Kenesa. YUaCTHUKK
OblIV pa3aesieHbl Ha ABe rpynbl: BHYTPUBEHHOE Xesle30 (n=83) u KoHTposb (N=82) ¢ no-
cnepyoWwmm 12-MecAaYHbIM HabnogeHnem.

PesynbraTtbl. KOMNO3MTHaA KOHeYHaA ToOUKa (CMePTHOCTb OT BCEX MPUYMH U/UNK rocnu-
TanmM3auum No NoBoAy cepAevyHON HeAOCTaTOYHOCTN) 3aperncTpmpoBaHa y 28% navumeH-
TOB, MONYYaBLUMX BHYTPUBEHHOE »ene30, Mo CpaBHEHMIO € 42% B KOHTPONbLHOW rpynne
(Ol 0,57; 95% [ 0,35-0,94; p=0,02). YacToTa rocnutannsaunia, CBA3aHHbIX C cepaeyHom
He0CTaTOYHOCTbIO, Oblfla 3HAUMTENIbHO HIXKE B Fpyrne BHYTPUBEHHOTO »ene3a (18% no
cpaBHeHuto ¢ 30%; OLL 0,51; 95% AW 0,27-0,97; p=0,03). MoarpynnoBoli aHanuns3 BbiABUI
yny4lleHHble NCXOAbI Y MaLMEHTOB C HacbiweHnem TpaHcdeppuHa (TSAT) =20%. BHyTpu-
BEHHAsA Tepanus XeJle30M XOPOLUO NMepPeHOCUIacb, 6e3 3HaUMMbIX PA3INYUA B YacToTe
No6ouHbIX 3GPEKTOB MEXIY Fpynnamu.

3aknwueHune. [pryveHeHne KapboKcMMmanbTO3aTa »Kejie3a BHYTPUBEHHO MO3BONAET
3HAYUTENBHO CHU3UTb YaCTOTY rOCMUTANN3aLUNA, CBA3AHHbBIX C CepAEeYHON HeloCTaTou-
HOCTbIO, 1 ynyyliaeT GyHKLMOHAbHbIE NCXOAbI Y MaLUEHTOB ¢ AedrLMTOM Xenesa, YTo
noaTBeprkaaeT ero 3GpHEKTNBHOCTb KaK TepaneBTUYECKON CTpaTeruu.

KnioueBble cnoBa: cepaeyHas HeJoOCTaTOYHOCTb, AePULNT XKenesa, BHYTPUBEHHOE Xe-
ne30, KapbOKCMMANbTO3aT Xene3a, KNMMHUYeCKMe NCxoabl, yHKLUOHabHas CMOCOBHOCTb
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B INTRODUCTION

In patients diagnosed with heart failure, the incidence of iron deficiency is significant
andisassociated with exacerbated clinical manifestationsandinferior prognosticoutcomes
when juxtaposed with heart failure patients who do not present iron deficiency [1, 2]. The
IRONOUT HF study demonstrated that the administration of oral iron supplements did
not lead to an enhancement in exercise capacity among patients undergoing heart failure
with reduced ejection fraction and concomitant iron deficiency [3], and prevailing clinical
guidelines do not advocate for oral iron supplementation in this patient population [4].
In contrast, various studies have suggested that intravenous ferric carboxymaltose (FCM)
administration markedly improved both the quality of life and functional capacity in
individuals diagnosed with heart failure characterized by reduced ejection fraction and
iron deficiency [5, 6]. The AFFIRM-AHF trial performed a comparative evaluation between
ferric carboxymaltose and a placebo, concentrating on outcomes related to cardiovascular
mortality and total hospital admissions due to heart failure within a cohort of
1132 patients who were hospitalized for acute heart failure, exhibited a left ventricular
ejection fraction of less than 50%, and were diagnosed with iron deficiency; the determined
rate ratio (ferric carboxymaltose versus placebo) was established at 0.79 (95% confidence
interval [Cl], 0.62 to 1.01; P=0.059) [7, 8]. The IRONMAN trial, which explored an alternative
intravenous iron formulation (ferric derisomaltose), produced findings that were
consistent with those of the AFFIRM-AHF trial (rate ratio, 0.82;95% Cl, 0.66 to 1.02; P=0.070)
[9]. The execution of these studies was significantly impacted by the coronavirus disease
2019 (COVID-19) pandemic, and prior analyses suggested that intravenous iron therapy
may have contributed to a reduction in hospitalizations related to heart failure. A meta-
analysis encompassing trials on intravenous iron treatment that included 3773 patients
with heart failure and iron deficiency indicated that intravenous iron administration was
seemingly associated with a decrease in hospital admissions for heart failure, although
without a concomitant effect on mortality [9]. We have conceptualized the FCM in Heart
Failure with Iron Deficiency (HEART-FID) trial using a hierarchical composite outcome
(comprising death, hospitalization for heart failure, and the 6-minute walk distance) to
assess whether the incidence of death and heart failure-related hospitalizations would
be reduced and whether the improvement in the 6-minute walk distance would be more
pronounced with FCM administration as opposed to placebo in patients suffering from
heart failure characterized by reduced ejection fraction and iron deficiency.

B PURPOSE OF THE STUDY
To evaluate effects of intravenous ferric carboxymaltose on mortality, hospitalizations,
and functional outcomes in heart failure patients with iron deficiency.

B MATERIALS AND METHODS

Study Design

This investigation constituted a single-site, double-blind, randomized controlled trial
conducted at the Samarkand Regional Branch of the Republican Specialized Scientificand
Practical Medical Center of Cardiology in Samarkand, Uzbekistan, spanning from January 1,
2024, to January 1, 2025. Both the participants and the researchers were maintained
in a state of blindness regarding randomization and allocation to mitigate biases,
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thereby ensuring an impartial assessment of outcomes and reliable findings. The study
protocol was sanctioned by the institutional ethics committee, and informed consent
was obtained from all participants prior to their inclusion in the study. Randomization
was executed employing a computer-generated sequence, and treatment allocations
were concealed utilizing indistinguishable opaque syringes that were prepared by an
independent pharmacist. All groups underwent clinical and laboratory assessments at
baseline and during follow-up visits at four, eight, and twelve weeks. This encompassed
evaluations of functional capacity, as determined by the New York Heart Association
(NYHA) classification and the 6-minute walk distance, quality of life as measured by the
Kansas City Cardiomyopathy Questionnaire, and biomarker concentrations, including
NT-proBNP, hemoglobin, ferritin, and transferrin saturation (TSAT).

Study Population

A total of 516 individuals were evaluated for eligibility, culminating in the inclusion
of 165 participants divided into two distinct cohorts. Individuals aged between 18 and
85 years with chronic heart failure (as per NYHA classification 11-IV) and diagnosed with
iron deficiency (indicated by serum ferritin levels <100 ug/L, or between 100-300 pg/L
with transferrin saturation (TSAT) <20%) were deemed eligible for the study. Of these,
83 participants were randomly assigned to receive intravenous iron therapy, whereas
82 participants were designated to the control groupin a 1:1 allocation ratio. The exclusion
criteria consisted of the presence of active infections, considerable renal impairment (eGFR
<30 mL/min/1.73 m?), pre-existing malignancies, or the administration of intravenous iron
within the three months prior to the study. Participants who did not meet these criteria or
who chose to withdraw from participation were excluded from the research study.

Intervention

Participants within the intervention cohort were administered intravenous Ferric
Carboxymaltose (FCM) at a dosage of 1,000 mg per session, meticulously calibrated in
accordance with individual body weight and initial hemoglobin concentrations, with a
cumulative maximum limit established at 1,500 mg over the 12-week study duration. The
administration was conducted in a singular session via a slow intravenous infusion
spanning 15-20 minutes, with particular emphasis placed on patient safety and tolerability
throughout the procedure. Prior to the infusion, all participants underwent a thorough
screening evaluation, which encompassed the assessment of serum ferritin, transferrin
saturation (TSAT), hemoglobin levels, and metrics of renal function. The FCM dosage was
determined in strict adherence to the manufacturer’s guidelines and customized based
on baseline iron levels and calculations of the total iron deficit. Subsequent dosing of
FCM, not to surpass the cumulative ceiling of 1,500 mg, was scheduled for four weeks
following the initial infusion, contingent upon the total iron deficit remaining uncorrected
from the first session. All participants in both the intervention and control groups
continued to receive optimal guideline-directed medical therapy (GDMT) in accordance
with the latest directives from the European Society of Cardiology (ESC) and the
American Heart Association (AHA) for the management of heart failure throughout the
entire study period. GDMT consisted of an integrative regimen including beta-blockers,
renin-angiotensin system inhibitors (encompassing ACE inhibitors or angiotensin
receptor blockers), mineralocorticoid receptor antagonists (MRAs), and sodium-glucose
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co-transporter-2 (SGLT2) inhibitors, tailored to the clinical presentation and tolerability
of each patient. Both cohorts underwent systematic monitoring through scheduled
evaluations at baseline, 4 weeks, 8 weeks, and 12 weeks, during which clinical assessments,
laboratory analyses (including hemoglobin, ferritin, and transferrin saturation levels), and
functional evaluations (6-minute walk distance and New York Heart Association [NYHA]
classification) were performed. Compliance with medical therapy and clinical conditions
were meticulously assessed during each evaluation.

Outcome Measures

The principal outcome of this investigation was a composite measure encompassing all-
cause mortality and/or hospitalizations over a follow-up duration of 12 months. Mortality
was substantiated through the examination of medical records, death certificates, or
reports from family members, whereas hospitalizations were characterized as unplanned
admissions attributable to exacerbated heart failure symptoms, validated by attending
physicians. The selection of the primary outcome was deliberately made to encapsulate
clinically significant events that have a direct impact on patient survival and healthcare
resource utilization. Secondary outcomes were formulated to assess the functional
(NYHA functional classes, 6-Minute Walk Distance), symptomatic, and biomarker-level
(NT-proBNP, TSAT) enhancements associated with the administration of intravenous iron
therapy, as well as to identify any adverse events.

Statistical Analysis

All outcomes were systematically evaluated between the intervention and control
cohorts employing predetermined statistical methodologies. Kaplan - Meier survival
analysis was utilized for the primary outcomes, whereas repeated measures analysis of
variance (ANOVA) was employed to examine trends in functional capacity and biomarker
levels over time.

The statistical evaluation was conducted to compare the efficacy and safety of intravenous
iron supplementation against standard care in individuals diagnosed with heart failure
and iron deficiency. The statistical techniques were selected to effectively address both
continuous and categorical data, along with time-to-event outcomes. Differences between
groups in continuous variables were examined using the Student’s t-test for data that
followed a normal distribution and the Mann - Whitney U test for data that did not conform
to a normal distribution. Variations in continuous outcomes over time (e.g., biomarker levels
and functional capacity) were scrutinized utilizing repeated measures analysis of variance
(ANQVA) to evaluate trends both within and between groups. Differences between groups
in categorical variables were assessed employing the Fisher’s exact test in instances where
expected cell counts were less than five.

Kaplan - Meier survival curves were constructed to elucidate the cumulative incidence
of the primary composite endpoint, which encompasses all-cause mortality and/or
hospitalization. Variations between the survival curves were assessed employing the log-
rank test. Cox proportional hazards regression models were utilized to derive hazard ratios
(HRs) accompanied by 95% confidence intervals (Cls) for the primary endpoint.

The sample size was determined based on the primary composite endpoint. Presuming
an event rate of 40% within the control cohort and a 30% relative risk diminution within
the intervention cohort, alongside a two-sided alpha level of 0.05 and an 80% statistical
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power, a total of 150 participants (75 in each cohort) was deemed necessary. Taking into
consideration a 10% attrition rate, 165 patients were initially aimed for recruitment. All
statistical evaluations were executed utilizing R version 4.6.2. A p-value of less than
0.05 was regarded as statistically significant across all analyses.

B RESULTS

Baseline Characteristics

Atotal of 165 individuals were incorporated into the study and subsequently randomized
into two distinct cohorts: 83 individuals in the intravenous iron cohort and 82 in the
control cohort. The initial demographic and clinical attributes were adequately balanced
across the two cohorts, thereby ensuring their comparability. The mean age of the study
population was 66.2+11.6 years, with no statistically significant disparity observed between
the intravenous iron cohort (65.1£12.4 years) and the control cohort (67.3+10.8 years,
p=0.26). Males comprised 53.3% (n=88) of the overall population, with 55.4% (n=46) in the
intravenous iron cohort and 51.2% (n=42) in the control cohort (p=0.75).

The research study recruited a total of 165 participants and subsequently allocated
them randomly into two distinct cohorts: 83 individuals were administered intravenous
(IV) iron, whereas 82 individuals constituted the control cohort. Both cohorts
demonstrated well-matched baseline demographic and clinical attributes, thereby
ensuring their comparability. The mean age of the study population was determined to be
66.2+11.6 years, with no statistically significant disparity observed between the
IV iron cohort (65.1+12.4 years) and the control cohort (67.3+10.8 years, p=0.26). Males
represented 53.3% (n=88) of the entire study population, with 55.4% (n=46) in the IV iron
cohort and 51.2% (n=42) in the control cohort (p=0.75).

The majority of patients exhibited heart failure characterized by reduced ejection
fraction (HFrEF), which constituted 75.9% (n=63) of participants in the intravenous
iron cohort and 71.9% (n=59) in the control cohort (p=0.88). Patients diagnosed with
heart failure with preserved ejection fraction (HFpEF) represented 24.1% (n=20) of
the individuals in the intravenous iron cohort and 28.1% (n=23) in the control cohort

Baseline Characteristics of Study Population

Characteristic IV Iron Group, N=83 Control Group, N=82 p-value
Mean Age (years) 65.1£11.6 67.3£10.9 0.26
Male, n (%) 46 (55.4%) 42 (51.2%) 0.75
HFrEF (%) 63 (75.9%) 59 (71.9%) 0.88
HFpEF (%) 20 (24.1%) 23 (28.1%) 0.41
Mean LVEF (%) 36.4£6.2 37.8£5.7 0.21
Median LVEF (%) 35.6 (IQR: 29.7-38.9) 36.1 (IQR: 30.2-39.1) 0.56
Serum Ferritin (ug/L) 57.9+£16.2 54.7£12.6 0.71
Serum Ferritin (ug/L) 51 (IQR: 29-71) 49 (IQR: 31-67) 0.67
TSAT (%) 15 (IQR: 12.4-18.2) 15 (IQR: 12.5-18.2) 0.84
TSAT <20% 45 (54.2%) 43 (51.2%) 0.43
Moderate Anemia 46 (55.4%) 47 (57.3%) 078
Severe Anemia (%) 37 (44.6%) 35 (42.7%)

Notes: HFrEF — Heart Failure with Reduced Ejection Fraction; TSAT - Transferrin Saturation; HFpEF — Heart Failure with Preserved

Ejection Fraction; LVEF - Left Ventricular Ejection Fraction.
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(p=0.91). The intravenous iron cohort demonstrated a median left ventricular ejection
fraction (LVEF) of 35.6% (IQR: 29.7%-38.9%), which was statistically analogous to the
control cohort’s median of 36.1% (IQR: 30.2%-39.1%) (p=0.56). In a similar vein, the mean
LVEF did not exhibit a significant difference between the groups, recorded at 36.4%+6.2%
for the intravenous iron cohort and 37.8%+5.7% for the control cohort (p=0.21).

Assessment of iron status demonstrated no statistically significant disparities between
the groups. The intravenous (V) iron cohort exhibited a marginally elevated mean serum
ferritin concentration (57.9+16.2 ug/L) relative to the control cohort (54.7£12.6 ug/L);
however, this variation did not reach statistical significance (p=0.71). The median ferritin
concentrations remained consistent across the groups, with values of 51 pug/L (interquartile
range [IQR]: 29-71 pg/L) in the IV iron cohort and 49 pg/L (IQR: 31-67 ug/L) in the control
cohort (p=0.67). Transferrin saturation (TSAT) exhibited no significant differences, as both
cohorts reported a median value of 15% (IQR: 12.4%-18.2% in the IV iron cohort versus
12.5%-18.2% in the control cohort, p=0.84). TSAT values below 20% were recorded in
54.2% (n=45) of patients receiving IV iron and 51.2% (n=43) of control patients (p=0.43),
signifying a comparable state of iron deficiency across both groups.

Patients often exhibited comorbidities, indicative of a conventional heart failure
population. Hypertension was prevalent in 85% of the study participants, whereas
38% were diagnosed with diabetes mellitus and 47% presented with chronic kidney
disease (CKD) characterized by an estimated glomerular filtration rate (eGFR) of less than
60 mL/min/1.73 m Ischemic heart disease was identified as the predominant etiology of
heart failure, impacting 74% of the patient cohort.

The distribution of the New York Heart Association (NYHA) functional classifications at
baseline exhibited a comparable pattern across the groups, with nearly 55% of participants
categorized as NYHA class lll and 45% as class Il. In light of the study’s exclusionary criteria
that mandated a stable heart failure condition, no individuals classified within NYHA class
IV were incorporated into the study cohort.

Baseline biomarker concentrations exhibited no statistically significant disparities
across the various groups. The median concentration of NT-proBNP was recorded at
1,900 pg/mL (IQR: 1,200-3,000 pg/mL), which aligns with a cohort manifesting
symptomatic heart failure.

The utilization of pharmacological interventions at the baseline was consistent with
the recommendations delineated by guideline-directed medical therapy (GDMT) for the
management of heart failure. Beta-blockers were administered to 92% of the cohort,
while renin-angiotensin system inhibitors (including both ACE inhibitors and ARBs) were
provided to 85%, mineralocorticoid receptor antagonists to 72%, and loop diuretics to
88%. Both cohorts exhibited comparable adherence to these therapeutic agents, with no
statistically significant disparities in their usage patterns.

In general, the fundamental characteristics of the two cohorts were adequately
harmonized, thereby establishing a robust basis for assessing the impact of intravenous
iron therapy on clinical outcomes in patients with heart failure suffering from iron
deficiency.

Primary Outcome
The principal composite endpoint encompassing all-cause mortality and/or

hospitalizations due to heart failure at the 12-month mark was significantly less
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prevalent in the intravenous iron cohort when juxtaposed with the control group. Within
the intravenous iron cohort, the composite endpoint was recorded in 28% (n=23) of
participants, whereas in the control cohort, it manifested in 42% (n=34) of participants,
resulting in a relative risk reduction of 33% within the intervention group.

The hazard ratio (HR) for the composite endpoint was determined to be 0.57 (95%
confidence interval: 0.35-0.94; p=0.02), signifying a statistically significant advantage of
intravenous (IV) iron supplementation in comparison to standard care (fig. 1). The survival
analysis revealed a distinct divergence between the two cohorts, characterized by a
consistently lower event rate within the IV iron group throughout the 12-month follow-
up duration (log-rank test: p=0.02).

The individual components pertaining to all-cause mortality within the composite
endpoint exhibited a tendency that favored IV iron therapy, with the survival analysis
revealing an enhanced probability of survival during the follow-up interval. The hazard
ratio for mortality within the IV iron cohort was calculated to be 0.49 (95% confidence
interval: 0.23-1.03; p=0.06), indicating a relative risk reduction of 51%, although these
findings did not attain statistical significance (fig. 2).

Disease-related hospitalizations were markedly reduced in the intravenous iron
cohort when juxtaposed with the control cohort, exhibiting an event rate of 18% in
the intravenous iron cohort in contrast to 30% in the control cohort. The hazard ratio
pertaining to heart failure-related hospitalizations was determined to be 0.51 (95% Cl:
0.27-0.97; p=0.03), thereby signifying a statistically significant diminution in the risk of
hospitalization among patients who received intravenous iron treatment (fig. 3).

Fig. 1. Survival Analysis of Death and Hospitalization in Heart Failure Patients with and without IV Iron
Therapy
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Fig. 2. Survival Analysis of Any Cause Mortality in Heart Failure Patients with and Without IV Iron
Therapy

Fig. 3. Survival Analysis of Any Cause Hospitalization in Heart Failure Patients with and without IV Iron
Therapy
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Furthermore, we conducted a survival analysis predicated on TSAT levels in patients
undergoing intravenous iron therapy, focusing on composite endpoint outcomes. Patients
exhibiting TSAT levels of >20% demonstrated a tendency towards enhanced survival
in comparison to those with TSAT levels of <20%. The hazard ratio for mortality or
hospitalization was calculated to be 0.43 (95% ClI: 0.17-1.06; p=0.0663), signifying a
clinically meaningful yet statistically non-significant decrease in adverse outcomes among
patients with elevated TSAT levels (fig. 4).

A comparable analysis was executed among heart failure patients who were not
administered intravenous iron therapy. Patients within the control group possessing TSAT
levels of =20% exhibited substantially improved survival outcomes relative to those with
TSAT levels of <20%. The hazard ratio for mortality or hospitalization was determined to be
0.33(95% CI: 0.16-0.71; p=0.0040), indicating a statistically significant reduction in adverse
events among control group patients with elevated TSAT levels (fig. 5).

Overall, the findings of this investigation provide substantial evidence that intravenous
iron administration significantly diminishes the likelihood of negative clinical outcomes in
patients with heart failure exhibiting iron deficiency, thereby endorsing its application as
a viable therapeutic intervention within this demographic. IV iron therapy demonstrated
favorable tolerability, as there was no statistically significant disparity in the occurrence of
adverse events between the intravenous iron cohort (12%) and the control cohort (10%)
(p=0.65). The predominant adverse event recorded was a transient mild headache, which
was reported in 3% of individuals undergoing IV iron treatment.

Fig. 4. Survival Analysis of Any Cause Death or Hospitalization in Main Group Heart Failure Patients with
IV Iron Therapy
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Fig. 5. Survival Analysis of Any Cause Death or Hospitalization in Control Group Heart Failure Patients
without IV Iron Therapy

B DISCUSSION

Our findings substantiate and augment the insights gleaned from previous pivotal
trials, including FAIR-HF, CONFIRM-HF, and AFFIRM-AHF, which elucidated enhancements
in functional capacity, exercise tolerance, and overall quality of life associated with
intravenous iron therapy [2, 10, 11]. Nevertheless, whereas earlier investigations
predominantly concentrated on surrogate endpoints, our study furnishes compelling
evidence concerning the attenuation of definitive clinical outcomes, encompassing
mortality and hospitalization rates. Importantly, this research represents the inaugural
exploration of intravenous iron therapy within a cohort originating from the Samarkand
region, thereby addressing potential geographic and ethnic disparities in therapeutic
response. These findings reinforce the burgeoning consensus that iron deficiency
constitutes a modifiable risk factor in the context of heart failure, regardless of patient
demographics or clinical environment.

The relatively limited sample size in this investigation constrains the statistical
power necessary to identify subgroup differences and may diminish the generalizability
of the results to wider populations. Furthermore, the research was conducted within
a singular geographic locale, which may restrict its relevance to heterogeneous
groups. The comparatively brief follow-up period precludes an evaluation of the
sustainability of the observed benefits. Finally, although adherence to the therapeutic
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regimen was meticulously monitored in this study, actual adherence to intravenous iron
supplementation in real-world settings may fluctuate, potentially influencing the efficacy
of the treatment.

B CONCLUSION

This investigation elucidates that intravenous iron therapy markedly mitigates the
incidence of hospitalizations associated with heart failure and enhances overall clinical
outcomes in individuals experiencing iron deficiency. Although the decrease in all-
cause mortality did not achieve statistical significance, the discerned trend intimates a
possible survival advantage. Subsequent examination grounded in transferrin saturation
(TSAT) levels underscores the prognostic significance of iron status, as subjects with
elevated TSAT levels displayed superior outcomes, even in the absence of intravenous
iron therapy. These results corroborate the imperative role of iron replenishment in the
management of heart failure and propose that the optimization of iron status may further
ameliorate patient prognosis.
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Abstract

Introduction. Oxidative stress, exacerbated by environmental toxins like Diazinon,
contributes to cardiovascular disorders. Astaxanthin, a naturally occurring antioxidant,
has potential cardioprotective effects.

Purpose. To investigate the cardioprotective effects of Astaxanthin against Diazinon-
induced cardiotoxicity.

Materials and methods. Five groups of thirty adult male albino rats were created, and
each group was given a different dosage of either diazinon, Astaxanthin, vitamin C, or
distilled water. After the trial, the rats’ weight and health were tracked, blood samples
were collected for biochemical analysis, and their hearts were examined for glutathione
peroxidase activity, interleukin-1p levels, and histopathological examination.
Results. The study found a significant weight increase in all groups, and diazinon exposure
led to elevated troponin, LDH, and CK levels and deterioration of lipid profile, indicating
cardiac damage. Astaxanthin treatment reduced these biomarkers, significantly increased
GPX, and reduced IL1B.

Conclusion. Administering therapeutic dosages of Astaxanthin exhibited cardioprotective
effects against diazinon-induced cardiotoxicity in rats.

Keywords: diazinon, astaxanthin, vitamin C, antioxidants, cardiotoxicity
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KapanonpoTeKkTopHoe AeNcTBUE acTakCaHTUHA Npu
KapANOTOKCMYHOCTU Y KPbIC, BbI3BaHHOW ANA3MHOHOM

KOHGNUKT NHTepecoB: He 3asAB/eH.

Bknap aBTopoB: ®atuma Puag A6ayn Pa33ak — koHLenuus, 06paboTka laHHbIX, NpoBefeHre NCCNefoBaHUIA, METOLONOTA, Be-
[leHVe NPOoeKTa, Pecypcbl, MPorpaMmHoe obecrneyeHwne, BU3yannsauus, HanmcaHe YepHOBOro BapuaHTa CTaTby, pefakTpoBa-
Hue; Axven Anb-flappagku — KoHUenuus, HayuyHoe pyKoBOACTBO, 06paboTka AaHHBIX, NPOBeAEeHME NCCef0BaHWNIA, METOAONO-
s, NpoBepKa NOASIMHHOCTY NONYYEHHDBIX JaHHbIX, BU3yanu3aLus, HanmcaHue YepHOBOro BapuaHTa CTaTby, pefakTupoBaHue.
3Tnyeckoe 3asABsieHNe: NccefoBaHne 6bino 0fobpeHo ITuuveckum Komutetom (EC 40) B okTabpe 2023 . 1 NPOBOAMNIOCH B
BuBapun GapmaLeBTyecKoro Konnegxa YHmsepcuteta bacpsbl.

CraTba onybn1KoBaHa B aBTOPCKOW pefakumi.

MopaHa: 07.02.2025

MNpwuHaTa: 18.06.2025
KoHTakTbl: maherfatima868@gmail.com

Pesiome

BeepeHue. OKUCNUTENbHbIN CTPECC, YCYrybnaemblii TOKCMHAMUN OKpY»KatoLLen cpefbl, B
TOM umncsie ANa3MHOHOM, CMOCOOCTBYET Pa3BUTUIO CePAEYHO-COCYANCTbIX 3aboneBaHui.
ACTaKCaHTVH, MPUPOAHbIA aHTUOKCUAAHT, MOXET OKa3blBaTb KapAUOMNPOTEKTOPHOE fei-
cTBUE.

Lenb. WccnepoBaTb KapAMOMNPOTEKTOPHOE [ENCTBME acTaKCaHTMHA B OTHOLUEHUN
KapANOTOKCUYHOCTU, BbI3BaHHOWM ANA3UHOHOM.

Matepuanbi n meToAbl. [1/17 NpoBefeHNsA IKCNepumeHTa 6bi10 CGopMUPOBaHO 5 rpynn
no 30 B3pOC/bIX CaMLIOB KPbIC-aflbOMHOCOB B KaXJOW; XMBOTHbIE KaX4ol 13 rpynn no-
nyyanu pasHble [03bl AMA3NHOHA, acTaKCaHTMHA, BUTaMmnHa C unv gucTuaiMpoBaHHOM
BoAbl. [0 OKOHYaHUM 3KcnepuMeHTa Obl1 NPoBefeH KOHTPOJb MacChl Tefla U COCToA-
HUA 300POBbA KPbIC, B3ATbl 00pa3Lbl KPOBU A5t GOXMMUYECKOrO aHann3a, a Take Bbl-
NOJIHEHbI UCCefoBaHMA cepaua Ha akTUBHOCTb MYTAaTUOHMNEPOKCMAA3bl, COAepKaHue
WHTepnenkuHa-1f 1 rmctonatonornyeckoe ncciiefoBaHue.

Pesynbrarbl. VicchegoBaHne nokasano CylecTBEHHOe yBeinyeHre macchl Tena Bo BCex
rpynnax; Bo3fencTane AMa3snuHOHa Bbl3Basio MOBbIEHE YPOBHA TPOMOHWHA, lakTaTae-
rmaporeHasbl 1 KpeaTUHKMHA3bI, @ Takxke yXyaleHne nunugHoro npoduns, 4to ceuge-
TeNIbCTBOBAJO O HapyLeHUn GYHKLMK cepala. B pesynbrate nprMeHeHMA acTakCaHTUHA
Habnoganncb CHUXKEHME YPOBHA YKa3aHHbIX 6IOMapKepoB, AJOCTOBEPHOE MOBbILEHNE
KOHLEHTpaLuX FyTaTUOHNEPOKCMAA3bI M CHUXKEHME KOHLIEHTPaL MU UHTepnenkuHa-1p.
3aknioueHue. [IpyiMeHeHMe TepaneBTUYECKUX 103 aCTaKCaHTMHA OKa3blBAeT Kapanonpo-
TEKTOPHOE AeNCTBUE Ha KAapANOTOKCUYHOCTb Y KPbIC, BbI3BAaHHYIO A/A3VIHOHOM.
KnioueBble cnoBa: 1a3nMHOH, aCTaKCaHTUH, BUTaMyH C, aHTUOKCUAAHTbI, KapANOTOKCUY-
HOCTb
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B INTRODUCTION

The widespread use of organophosphate pesticides in agriculture, such as Diazinon,
poses significant health risks, particularly concerning cardiovascular health. Diazinon is a
commonly used insecticide plant protection product. Diazinon within living organisms is
converted into a more powerful chemical called Diazoxon. Both Diazinon and Diazoxon
interfere with nervous system function, by attaching to acetylcholinesterase (AChE)
and preventing it from degrading acetylcholine (Ach), causing continuous nerve signal
transmission, leading to symptoms such as headaches, respiratory failure, and increased
risk of cardiovascular diseases. Exposure to these chemicals can cause histopathological
alterations in vital organs, impair organ function, and cause various health problems.
Cardiotoxicity is a major concern in public health, often exacerbated by environmental
contaminants and pesticides. Diazinon exposure can lead to oxidative stress, inflammation,
and damage to cardiac tissue [1-3]. Antioxidants, which neutralize unstable chemicals
called reactive oxygen and nitrogen species (ROS/RNS), can help prevent oxidative stress-
induced cellular damage [4]. Astaxanthin (AST), a red carotenoid pigment found in algae,
yeast, and red-colored aquatic organisms, has potent antioxidant properties and has been
shown to prevent oxidative stress-induced damage, protect against UV radiation, and
improve cardiovascular health [5].

Previous studies have shown the cardioprotective effect of Astaxanthin via
enhancing mitochondrial function and reducing oxidative stress. AST improves
antioxidant defense by enhancing the activity of key antioxidant enzymes like
Superoxide dismutase (SOD), glutathione peroxidase (GPx), and Catalase (CAT) and by
increasing non-enzymatic antioxidants such as reduced glutathione (GSH). AST also
reduces lipid peroxidation, as evidenced by lower levels of malondialdehyde (MDA) and
hydroperoxides (HP), and prevents the release of myocardial injury markers creatine
kinase (CK), and lactate dehydrogenase (LDH) from the heart, indicating reduced
cellular damage. Moreover, by scavenging free radicals AST protects the heart’s cell
membranes, thereby minimizing membrane damage and maintaining myocardial
integrity. The protective effects of Astaxanthin include reducing inflammation, a key
response to oxidative damage. Overall, AST provides cardioprotection by enhancing
endogenous antioxidant defenses, preventing lipid peroxidation, and protecting
heart tissue from ischemic injury [6, 71.

Diazinon and other organophosphate pesticides used in agriculture pose health
risks, particularly in cardiovascular health. They disrupt nervous system function, causing
symptoms like headaches and respiratory failure. Exposure to these chemicals can
cause oxidative stress and organ changes. Astaxanthin has antioxidant qualities and can
avoid oxidative stress-induced injury, protect against anti-inflammatory, and improve
cardiovascular health [8].

B PURPOSE OF THE STUDY

To investigate the cardioprotective effects of Astaxanthin against Diazinon-induced
cardiotoxicity.
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B MATERIALS AND METHODS

Experimental Animals

Thirty adult male albino rats from breeding studies in Baghdad, Irag, were used in this
investigation. Rats weighing 250+50 g on average and aged 14-21 weeks were kept in
appropriate plastic cages under normal circumstances. The temperature was maintained
at 22+3 Cusing a 12-hour circadian cycle that included 12 hours of darkness and 12 hours
of normal light. Rats were given pellet food and enough supply of tap water to drink.
Before the trial started, the animals were given two weeks to become used to their new
environment.

The chemicals and materials employed in these experiments were Diazinon 10% EC
liquid, bought from Endimaj for the specialized chemical and pharmaceutical industry.
CO., Jordan. Astaxanthin soft gelatin capsule 12mg was from Ventura., turkey. Vitamin C
tablet 1000 mg was from Nutritional L.L.C., USA. Formaldehyde was from Loba Chemie
PVT. LTD. India. Chloroform was from Thomas Baker. India.

Experiment Design and Blood Collection

The rats were divided into 5 groups of 6 rats in each one.

Group 1: received diazinon 20 mg/kg and the same amount of vehicle (distilled water).

Group 2: received Astaxanthin (50 mg/kg) daily before administration of diazinon
(20 mg/kg).

Group 3: received Astaxanthin (100 mg/kg) daily before administration of diazinon
(20 mg/kg).

Group 4: Vitamin C (100 mg /kg) daily before administration of diazinon (20 mg/kg).

Group 5 (control): received distilled water as a vehicle in a volume equal to the amount
used for dilution of substances given to the remaining groups.

After 30 days of oral gavage of diazinon and treatments, the rats were starved overnight.
Their weights were noted the next day (31 days). Rats were anesthetized by placing a
piece of cotton in a suitably closed container with an adequate amount of chloroform. The
animals’ chests were opened while they underwent profound anesthesia. Using a syringe
(G23), blood was extracted from the vena cava and put in tubes for biochemical analysis.
The blood was centrifuged at 3000 rpm for 15 minutes, and the clear supernatant layer
was collected in Eppendorf tubes [9].

Tissue Collection

The heart was removed, cleaned, dried, weighed, and stored in an ice-large case. Four
organs of each group were prepared with a homogenizer. For IL1B and GPX tests, two
were placed in formalin 10% for histological investigation. Heart tissue homogenate was
prepared using organs in a phosphate-buffered saline (PBS) container and centrifuged
at 5000 xg for 10 minutes. The supernatant was extracted and then placed in Eppendorf
tubes and stored at —20 °C for biochemical examinations [10].

Measurements of Body Weight

The weight was recorded for all animals weekly during the experiment and after the
study by using an electronic balance. The relative weight of organs estimated by a general
equation (weight of organ / weight of animal *100) [11].
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Cardiac Analysis

Our research used a Spectrophotometric method to evaluate serum troponin, CK,
and LDH levels in all treatment and control groups. Using the Abbott Architect i1000SR
Immunoassay system the result of troponin and CK while the serum LDH result was
analyzed using Abbott Architect c 4000 (11).

Lipid Profile
The method used to evaluate serum cholesterol and triglyceride for all groups was
spectrophotometric, using the Abbott Architect C 4000 clinical biochemistry analyzer [12, 13].

Evaluation of Tissue GPX and IL1B Levels
To evaluate the level of GPX and IL1B of heart tissue that was prepared asa homogenizer
used specific ELISA kit for each one [14].

Histopathological Assessment

heart fixation in 10% formalin for preservation in ambient conditions, dehydration by
using alcohol, clearing, embedding the section inside mold have melted paraffin, using
microtome to make 3-5 Mm section thickness. The final step includes staining that needs
the hematoxylin and eosin (H&E) method. Canada balsam or DPX is useful as a resin
medium to maintain specimens in place. Photomicrography at different objectives (10,
40 X) for our study.

Statistical Analysis

Presented the result by using the mean + standard error of the mean, comparing the
result between treated and control groups by using one-way ANOVA analysis and Tukey
post hoc. The difference in value is considered significant at a P value less than 0.05. using
Graph Pad Prism software version 10.2.3 to represent all data analysis [15].

B RESULTS

Effect of Toxin and Treatment on Relative Heart Weight

In our experiment, the relative heart weight was a statistically insignificant difference
(p=0.629) between all groups and no significant between the control group (D.W) and
Diazinon, vitamin C groups, and 50 mg, 100 mg Astaxanthin groups (Figure 1a).

Cardiac Effect

Effect of Treatments and Toxins on Serum Troponin Levels

In our experiment, there was a statistically significant difference in the level of troponin
(p=0.013) between all experiment groups (Figure 1b). The diazinon group had a highly
elevated level of troponin while decreased in treatment groups and the best result was
from the Astaxanthin treatment groups. Significant p<0.05 between the control group
and Diazinon, vitamin C groups.

Effect of Treatments and Toxins on Serum LDH Levels

The diazinon group has a highly elevated level of LDH. The level of LDH was decreased
in all treatment groups but the statistical difference between any one of the treatment
groups and the diazinon group was insignificant as in Figure 1c. Significant p<0.05
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between the control group and the Diazinon group, and no significant p>0.05 between
the control group and vitamin C, 50 mg, and 100mg Astaxanthin groups.

Effect of Treatments and Toxins on Serum CK Levels

Figure 1d show that there is a statistically significant difference relationship between
all groups in our research (p=0.003) in the level of CK, the diazinon group has a highly
elevated level of CK when compared to the control group. The relationship between the
diazinon group and all treatment groups was a statistically significant difference. Notably,
both doses of Astaxanthin have statistically insignificant differences between them
(p=0.97). Significant p<0.05 between the control group and the Diazinon group.

Effect of Treatments and Toxins on Tissue GPX Level

In the results of GPX in the heart tissues of all experiment rat groups, there was a
statistically insignificant difference in the level of GPX (p=0.171) between groups. Figure
1e, that the diazinon group has a low level of GPX when compared to the control group,
the level of GPX was increased in all treatment groups.

Effect of Treatments and Toxin on Tissue IL1B Level

The statistically significant difference in the level of IL1B in the heart tissues of all
rat groups in our experiment (p=0.022). The diazinon group has a highly elevated IL1B
compared to the control. The level of IL1B was decreased in treatment groups and the
best result was from Astaxanthin 100 mg (Figure 1f).

Effect of Treatments and Toxins on Serum Cholesterol Level

Figure 1g shows the diazinon group has a highly elevated level of cholesterol, the level
of cholesterol in treatment groups was dropped but there was no statistically significant
difference between the diazinon group and any of the treatment groups. Significant
p<0.05 between the control group and the Diazinon group.

Effect of Treatments and Toxins on Serum Triglyceride Level

As seen in Figure 1h there was a statistically significant difference in the triglyceride
level across groups in the experiment (p=0.001). The diazinon group has a highly elevated
level of TG. The level of TG was decreased in all treatment groups. The statistical difference
between the Astaxanthin, the Vit C groups, and the diazinon group was significant.
Significant p<0.05 between the control group (D.W) and the Diazinon group.

Effect of Treatments on Cardiac Histopathology

The study compared the myocardial muscle cells in a negative control group to those
in an induction group, showing normal cells with striated cylindrical fibers and single
nuclei Figure 2a. The induction group showed necrotized cells with marked shrinkage
and coagulative necrosis Figure 2b. The treatment groups showed varying improvements
in myocardial fibers in comparison with the changes in the diazinon group. The worst
improvement was seen in the vitamin C group Figure 2¢c, while the best was in the
Astaxanthin two groups Figure 2d and 2e.
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Fig. 1: a - relative cardiac weight among the different experimental groups that shows how Astaxanthin
and vitamin C effect following Diazinon administration; b - level of serum troponin; c - level of serum
LDH; d - level of serum CK; e - level of tissue GPX; f - level of tissue IL1B; g - level of serum cholesterol;
h - level of serum triglyceride
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e

Fig. 2: a - heart of negative control group show normal longitudinal myocardial muscle fibers (blue
arrow), normal nuclei (stars); b - induction group show necrotic myocardial muscle fibers (blue arrow)
others are appear normal (stars); c - vit C treated group shows some necrotic myocardial muscle fibers
(stars), others are appearing normal (blue arrow); d - Astaxanthin (50 mg) treated group show normal
myocardial muscle fibers (blue arrow), other necrotic myocardial cells (stars); e - Astaxanthin (100 mg)
treated group show necrotic myocardial muscle fibers (stars), normal myocardial muscle fibers (blue
arrow)

«Kappwnonorua B benapycu», 2025, Tom 17, N2 4 573

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPKAHUIO




Cardioprotective Effects of Astaxanthin Against Diazinon-Induced Cardiotoxicity in Rats

B DISCUSSION

The study looked at how Astaxanthin protected rats’ hearts from diazinon-induced
cardiotoxicity. The findings indicated that Astaxanthin assisted in preventing the negative
effects of diazinon on the heart. Astaxanthin protects the heart, and those who took it
showed benefits in cardiac function and overall health. Five groups of rats were divided
into one for diazinon, one for control, and three for diazinon with either vitamin C
or Astaxanthin in two doses for 30 days of the experiment. Researchers observed
several health indicators throughout the trial. The findings indicated that Diazinon, an
organophosphate compound, causes irreversible cholinesterase inhibition leading to
abnormal accumulation of Ach in the synaptic cleft [16]. This disrupts the autonomic
nervous system causing parasympathetic symptoms like bradycardia and arrhythmia,
and sympathetic stimulation that exacerbates arrhythmia, increases blood pressure and
the risk of heart attacks [17, 18]. Diazinon also induces oxidative stress, inflammation,
and apoptosis leading to heart damage and dysfunction. These effects were evident by
increased blood indicators such as CK, LDH, and troponin, tissue IL1B, decreased tissue
GPX, and abnormalities in the histological examinations in the diazinon group [19].

Astaxanthin and vitamin C helped prevent these side effects. Rats in the Astaxanthin
groups exhibited improved eating habits and general health. They had a favorable impact
on heart function, as seen by histological examination showing enhanced heart tissue
Compared to the Diazinon group.

Astaxanthin’s cell membrane stabilizer due to its unique structure and chemical
composition (polar- nonpolar- polar) with functional hydroxyl and keto groups and
conjugated polyene chains confers antioxidant, mitochondrial protective, and anti-
inflammatory properties[20]. 1t prevents myocardial damage and decreases the production
of pro-inflammatory cytokines and the subsequent release of troponin viaits activity on the
Toll-like receptor 4 (TLR4) (TLR4/NF-kB) axis [7, 21]. Astaxanthin also reduces the impacts of
Diazinon cardiotoxicity by diminishing the level of LDH and CK by Scr inhibition, Scr kinase
is considered the important key mediator in Na/k-ATPase pathway causing interference in
the positive feedback loop to decrease reactive oxygen species (ROS) production [22].
Astaxanthin reduces IL1B levels by different molecular mechanisms involving Nuclear
factor kappa B (NF-kB), NLRP3 inflammasome, and Mitogen-Activated Protein Kinase
(MAPK) pathways, thereby reducing inflammatory mediators and protecting the heart
[23]. Astaxanthin also elevates GPX levels, an enzyme that combats oxidative stress and
reduces cardiomyocyte apoptosis. In contrast, diazinon decreases GPX by destroying
the nuclear factor erythroid 2-related factor (Nrf2) transcription factor/Hemoxygenase 1
(HO-1) (Nrf2/HO1) pathway. Astaxanthin enhances the activity of the Nrf2/antioxidant
response element (ARE) (Nrf2/ARE) pathway, causing increased expression of antioxidant
enzymes such as GPX [24]. Our study’s findings indicate that diazinon raises the lipid
profile through numerous pathways, such as hepatic disorders, enzyme suppression,
endocrine disruption, inflammation, and oxidative stress. These factors work together
to cause dyslipidemia and cardiovascular disease by causing the accumulation of
atherogenic lipoproteins and altering lipid homeostasis [8, 25]. By lowering oxidation and
improving lipid metabolism, Astaxanthin lowers lipid profiles by increasing triglyceride
breakdown, reducing synthesis, and decreasing low-density lipoproteins (LDL), increasing
high-density lipoproteins (HDL) synthesis by activating peroxisome proliferator-activated
receptors (PPARs), and promoting normal cholesterol levels by controlling proteins and
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enzymes involved in lipid metabolism [20, 26]. Vitamin C, another antioxidant, reduces
heart toxicity resulting from exposure to diazinon by its antioxidant role and increases
the chance of stabilizing cardiac biomarkers and preserving heart tissue. And cytokine
regulatory roles. It helps regenerate other antioxidants, such as glutathione [27]. Overall,
Astaxanthin and vitamin C were found to be effective in reducing the cardiotoxic effects
of diazinon. While both Astaxanthin and Vitamin C exhibited cardioprotective properties
against Diazinon-induced cardiotoxicity, Astaxanthin demonstrated a greater capacity
to reduce key indicators of cardiac damage, including troponin and IL1B levels, and to
enhance the activity of the antioxidant enzyme GPx. These combined effects position
Astaxanthin as a potentially more effective therapeutic than Vitamin C for alleviating the
cardiotoxic effects of organophosphate poisoning.

B CONCLUSION

Diazinon, an organophosphate compound, disrupts the autonomic nervous system
and causes cardiac damage. This damage is evident by increased levels of blood indicators
and histological abnormalities. Astaxanthin and vitamin C supplementation was shown
to help prevent these side effects. Astaxanthin a red carotenoid pigment found in algae,
and yeast has antioxidant, mitochondrial protective, and anti-inflammatory properties.
It reduces cardiac biomarkers (troponin, CK, LDH, and improved lipid profile) and
decreases IL1B levels, thereby reducing inflammatory mediators and protecting the heart.
Astaxanthin also elevates GPX levels and reduces cardiomyocyte apoptosis. These findings
suggest that Astaxanthin’s ability to reduce inflammation and oxidative stress is crucial in
mitigating diazinon-induced cardiotoxicity.
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Pesiome

BBepeHume. [lnarHo3 «HecTabunbHasa cTeHOKapauA» 3ayacTyio 06ycrioBneH HepocTa-
TOYHOW YYBCTBUTESIbHOCTBIO MPUMEHAEMOro Kapanomapkepa. BblcokouyBCTBUTENbHbIE
MeTofibl M3MepPeHUIA MO3BOININ C BbICOKOW TOYHOCTbIO OLleHMBaTb pa3BuTue nHbapKTa
MuoKappga 6e3 nogbema cermeHTa ST (NSTEMI) y nauueHTOB ¢ KapauanbHbIMU CUMATOMaMMU.
Lienb. OueHWTb aHanMTMYecKne 1 marHocTuyeckre xapaktepuctnkn tecta Medcaptain
Tnl (CLIA) Ha aHanu3aTope Immu F6.

Marepuanbl n metoppbl. TecTpoBaHMe KapAnanbHOrO TPONOHWHA NPOBOAUNAW Napa’-
nenbHoO Ha aHanusatopax Immu F6 n PATHFAST. [1ns oueHKn KnuHuyeckon 3¢pdeKTnBHO-
CTV TecTa Npobbl TecTUpoBanu Ha aHanusatope Cobas e411.

PesynbraTbl. [lonyyeHHble aHanuTMyeckne xapaktepuctmkm Tecta Medcaptain Tnl (CLIA)
NOJSIHOCTbIO COOTBETCTBYIOT 3aABIEHHbIM B MHCTPYKLUMW Npoun3Boautens. Perpeccus MNac-
cuHra - babnoka, koaddprumeHT Koppenaunn MNMupcoHa Nokasanu o4YeHb xopollee CooT-
BETCTBUE pe3ynbTaToB M3MepeHUsa TPOMOHMHA Ha aHanu3atopax Immu F6 n PATHFAST.
Bo Bcex cnyyanx BeprdunumpoBaHHOro MHbapKTa MMOKapaa 3HaueHUs TPOMOHUHa, onpe-
JeneHHble Ha aHanm3atopax Immu F6 n PATHFAST, 6binu Bbilue yCTaHOBNEHHbIX NPOU3BO-
anTenaMm ypoBHen 99 nepueHTUNA. MoNoXNUTENbHBIN pe3ynbTaT Obin TakKe NOoATBEPX-
[leH Ha aHanu3aTtope Cobas e411.

3akniouyeHune. BbicokouyBcTBUTENbHbIN TecT Medcaptain Tnl (CLIA) Ha aHanu3atope
Immu F6 moxeT 6blTb peKOMeHI0BaH AN PYTUHHOIO U SKCTPEHHOMO MCMONIb30BaHWA B
KnunHnyeckunx nabopatopusx Pecnybnukn benapyco.

KnioueBble cnoBa: nHbapKT MUOKapAa, BbICOKOUYBCTBUTESbHBIN TPOMOHWUH, HeCTabusb-
Hana cteHokapaua, POCT, NSTEMI
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Abstract

Introduction. The diagnosis of unstable angina is often due to insufficient sensitivity of
the cardiac marker used. Highly-sensitive test enabled evaluating the progress extension
of non-ST segment elevation myocardial infarction (NSTEMI) in patients with cardiac
symptoms with high accuracy.

Purpose. To evaluate the analytical and diagnostic performance of the Medcaptain Tnl
test (CLIA) on the Immu F6 analyzer.

Materials and methods. Testing of cardiac troponin samples was performed in parallel
on the Immu F6 analyzer and PATHFAST. To evaluate the clinical effectiveness of the test,
samples were tested on the Cobas e411 analyzer.

Results. The obtained analytical characteristics of the Medcaptain Tnl test (CLIA) comply
perfectly with those declared in the manufacturer’s instructions. The Passing — Bablok
regression and the Pearson correlation coefficient showed excellent compliance between
troponin values obtained with Immu F6 and PATHFAST analyzers. In all cases of verified
myocardial infarction, troponin values determined on the Immu F6 and PATHFAST
analyzers were higher than the 99th percentile levels established by the manufacturers.
A positive result was also confirmed on the Cobas e411 analyzer.

Conclusion. The high-sensitivity Medcaptain Tnl troponin test (CLIA) on the Immu F6
analyzer can be recommended for routine and emergency use in clinical laboratories of
the Republic of Belarus.

Keywords: myocardial infarction, high-sensitivity troponin, unstable angina, POCT,
NSTEMI

B BBEAEHUME

OcTpbin KopoHapHbI cnHapom (OKC) — 3To cocTosHMe NaumneHTa, Y KOTOpOro nNoao-
3peBaeTca UM NOATBEPXKAEHA OCTpas MWeMus unm MHGapKT mMuokapaa. TepmuH OKC
obbeanHAEeT 3 COCTOSHUA: MHOAPKT MMOKapaa 6e3 nogbema cermeHta ST (NSTEMI),
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MHPapPKT MUOKapaa ¢ nogbemom cermeHTa ST (STEMI) n HectabunbHaa cTeHoKapamA

[1]. OCHOBHbIM OTNIMYMEM HECTAOUSIBHOWM CTEHOKAPAUN OT OCTPOro nHdapKTa M1UOKapaa

ABNAETCA OTCYTCTBUE MOBbILEHNA YPOBHA KapAnanbHOro TPONOHMHa Ha GpoHe KNnHnYe-

ckux n/vnun SKI-npusHakos nwemnmn 6e3 nogbema cermenTa ST.

3HaumnTeNbHblE U3MEHEHMA B NMOAXOAE K NaLMeHTaM C HeCTabunbHON CTeHOKapanen
NPOU30LWN NOC/ie BHEAPEHNA BbICOKOUYYBCTBUTESNIbHbIX TECTOB ANA OnpefdeneHnA KOH-
LeHTpaumm TponoHvHa. lNogasnatowemy 60MbLINHCTBY NaLMEHTOB, KOTOPbIM paHee CTa-
BWJICA AVArHO3 «<HECTAbUNbHas CTEHOKAPAUA», NOCE onpeaerneHns BblICOKOYYBCTBUTESb-
HOrO TPOMOHMHA BbICTABAANCA AMArHO3 «MHPapKT MrMoKapaa 6e3 nogbema cermeHTa ST
(NSTEMI)» [2]. B cBA3M C 3TM MOXKHO cienaTtb BbiBOJ, UTO AMArHO3 «HeCTabunbHaa CTeHo-
KapAaua» 3a4actyto obycnioBfieH HeloCTaTOYHON YyBCTBUTEIbHOCTBIO MPYMEHAEMOro AJ1A
ONarHoCTUKN KapanomMapkepa.

BHepapeHve BbICOKOUYBCTBUTENbHBIX TECTOB A1 ONpefeneHna TPONOHMHA Havanocb
€ 2009 r. Torga noABUnach nepaas Ny6nnkauma c NpeasioxeHmeM Knaccudrkaumm Tectos
B 3aBMCMMOCTM OT NX aHANIUTMUYECKNX XapPaKTePUCTUK N KNMHNYECKOro npumeHeHmnsa [3].
Bce TecTbl onpepeneHns TpPonoHMHA 6bINO NPeasIoKeHo Knaccuduumposatb Mo BO3-
MOXXHOCTW KIIMHMYECKOro NPUMEHEHNA KaK COOTBETCTBYIOLWME KINHNYECKUM PEKOMEH-
paumam (CV Ha 99 nepueHtune <10%), gonyctMmble AnA KANHNYECKOrO NPUMEHeHUA
(CV Ha 99 nepueHTMne 10-20%) n HegonyCcTUMble ONA KNUHUYECKOro npumeHeHma (CV
Ha 99 nepueHTUne >20%). Kpome Toro, TecTbl KnaccmdumumpoBanncb No CcnocobHOCTH
KOJIMYECTBEHHO OOHapy»KMBaTb TPOMOHWH Hke 99 nepueHTMNA B 340POBOW Monyna-
unm: 06bIYHBIN (<50% 340POBOM NOMNYNALUN MMEIOT KONMYECTBEHHOE 3HaUYeHe MeHee
99 nepueHTMNA), BbICOKOYYBCTBUTESIbHBIV TECT NepBOro nokoneHus (50-<75%), BbicoOKo-
YYBCTBUTENbHbIN TECT BTOPOrO NOKOoNeHnA (75-<95%), BbICOKOUYBCTBUTENbHbIN TECT TPe-
Tbero nokoneHma (=95%).

MepBbll KOHCEHCYC OTHOCUTENIbHO KpUTEpMEeB OTHeCeHMA TecTa AnA onpeaeneHus
TPOMOHMWHA K BbICOKOUYBCTBUTENbHbIM NoaBunca B 2012 r. [4]. K aTum Kputepuram 6binm
OTHeCeHbl cnegytoLyme:

1) BNA MYXCKOWM U1 XEeHCKON nonynauunn gomkeH ObiTb onpefeneH ypoBeHb NPUHATUA
pelleHns, COOTBETCTBYIOLWMIA 99 nepLUEeHTMI0 B KOropTe 340POBbIX Ntofen, Npu 3ToM
K03$OULMEHT BapuaLn Ha 3TOM KOHLEHTPALUN JOSIXKEH COCTaBNATb MeHee 10%;

2) TecT [OMKeH MO3BOMATb KONMMYECTBEHHO onpeenATb KOHUEHTpauuio TPOMOHMHA
(owanasoH oT Nnpegena KOANYECTBEHHOro onpegeneHna o 99 nepueHTuA) He meHee
yem y 50% 300pOoBbIX Ntoaeln, CTPAaTUPULIMPOBAHHBIX MO MONY.

Mcnonb3oBaHne BbICOKOUYYBCTBUTESIbHBIX METOAOB U3MEPEHUI CEPAEYHOro TPOMo-
HWHa NpuBeno K yeenuyeHnto 3PpeKTUBHOCTM AMArHOCTMKM UHdapKTa MMOKapha Ha
paHHen ctaguu [5]. BHegpeHve ogHO- 1 ABYX4YacOBOro anroputMa AMarHoCTuKKM (nocne-
JoBaTenbHOe n3MepeHne BYTH Yepes Yac u/unmn yepes ABa nocsie nepBoHavanbHOro Te-
CTUPOBaAHKA) C onpeaesieHneM JefbT Mexay U3MepeHNAMN NO3BONNSIO C BbICOKOW TOUY-
HOCTbIO OLleHUBaTb pa3BuTHe MHPapKTa M1okapaa 6e3 nogbema cermenTta ST (NSTEMI) y
NauMeHTOB C KapAuanbHbIMK cumnToMamu [6].

O6HOBNEHHbIE PEKOMEHAALUMN, Kacatowmecs CPOKoB 1 nHTepnpeTtaumn hs-Tn npu
nogo3pexun Ha OKC, 6binun ony6nnkosaHbl B 2021 r. AMeprKaHCKO accolmalmein Kap-
anonoros (AHA) / AmepukaHckum Konnepxem kapguonoros (ACC) n B 2023 r. Epo-
nenckmum obuectsom Kapguonoros (ESC) [1, 7]. CnepgyeT 0co60 noguyepKkHyTb, UTO Kak
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OLeHKa aHaNMUTUYECKNX 1 KIIMHUYECKUX XapaKTEPUCTUK HOBOTO BbICOKOUYBCTBUTENIbHOTO TeCTa onpeaeneHns
KapaunanbHoro TpornoHuHa Ha POCT-aHann3atope

aMepuKaHCKMe, Tak U eBponenckne pekoMeHgauny efnHol B TOM, YTO B fMArHOCTUKe
OKC Hafio ncnonb30oBaTh UCKNIOYNTENIbHO BbICOKOUYBCTBUTENbHbIE TECTbI OnpeaeneHuns
TPOMOHWMHA, a TaKXe OHO3HAYHO YKa3bIBaloOT Ha TO, UTO ClefyeT nepectaTtb NPUMEHATb
CTapble 6uomapkepsbl, Takne Kak mnornobuH mnn CK-MB, ona guarHoctnkmn nHbapkra
MUoKapga.

He Tak gaBHO B Pecny6nuke benapycb 6bi1 3apermctpmpoBaH aBTOMaTUYECKUIA UM-
MyHoxumuyeckun POCT-aHanm3atop Immu F6 npon3BOACTBa KUTaNCKOM KOMMaHWUN
Medcaptain Medical Technology Co., LTD. JaHHbIlh npn6op umeeT LNPOKYIO NaHesb pas-
NIMYHBIX TECTOB, B TOM YMCJIE U BbICOKOUYBCTBUTENbHbIN TECT ONpeaeneHna TPOnoHrHa |
(Medcaptain Tnl (CLIA)).

B LIEJTb NCCJIEOOBAHUA
OueHUTb aHaNUTUYeCKNeE 1 ANarHoCTUYECKMe xapakTepuctmky Tecta Medcaptain Tnl
(CLIA) Ha aHanu3aTope Immu F6.

B MATEPWAJIbl U METObI

WccnepgoBaHve npoBoamnoch Ha 6ase sKCTpeHHoN nabopaTtopun Y3 «2-a ropoackan
KNUHUYecKana 6onbHMLa» r. MMHCKa ¢ ceHTA6pA 2024 no aekabpb 2024 1. B nccnegosaHnm
ncnonb3oBany 06pasLbl KPoBY 46 NaLNEHTOB (19 XKeHLUMH 1 27 MY»UYMH), NOCTYNUBLLNX B
npuemMHoe oTaesieHne C NOJO3PEHMNEM Ha OCTPbIN KOPOHapPHbIN cnHapoM. CpeaHnin Bo3-
pacT naumeHToB cocTaBun 67 neT ¢ guanasoHom oT 42 fo 89 ner.

Mepudepmryeckyio BEHO3HYIO KPOBb /1A NCCNieloBaHMA coOMpany B BaKyyMHble Npo-
6upku ¢ IATA K2 B KauecTBe aHTMKOarynsaHTa. [lanee metogom LeHTpUPyrnposaHma no-
nyyanu nnasmy (1500 g X 15 MuH), KOTOpylo BNOCNEACTBMM NCMONb30BaNW ANA BbINOA-
HeHuA TecTMpoBaHuA. O6pasubl C BblpaXKeHHbIMM NPU3HAKaMK FremMosin3a Uan nmnemmnm
NCKoYanu U3 aHanunsa. Bpema ot MomeHTa cbopa maTepurasna 4O MOMEHTa Havana nccie-
[OBaHMA He npeBbiwasno 1 vaca.

TecTpoBaHMe 06pasuLOB BbINOMHANM Ha aHanu3atope Immu F6 npomsBoacTBa
komnaHun Medcaptain Medical Technology Co., LTD, KuTan c npumeHeHvMeMm TecTa
Medcaptain Tnl (CLIA). JaHHbIn npubop npeactaBnaeTt cobor asTomatuyeckuin POCT-
aHanmsatop, paboTaloWmMii Ha NPUHLMNE WMMYHOXEMUIIOMUHECLIEHTHOIO aHanu3a
(CLIA). B otnnume ot 6onblunHcTea POCT-aHann3atopos Immu F6 aBTomatmsnpyeT BCo
npoueaypy MccnegoBaHna — oT fo3MpoBaHMA obpasua 13 nepBMUYHON NPOBUPKN [0
BblJauun pesynbTata. B KauecTBe 6uonornyeckoro matepuana MoxeT UCMNONb30BaTbCA
LenbHasa KpoBb, NJ1a3Ma um cblBopoTka. Ha 60pTy oiHOBpeMeHHO MoKeT OblTb pa3me-
weHo fo 6 06pa3uoB B NepBUYHBIX NPobMpKax. TeCToBbIA KapTpuaK MHANBMAYaNbHO
ynakoBaH M pacCcynTaH Ha BbIMOMHEHNEe OAHOro NCCnefoBaHnA AA OAHOro NauueHTa.
OpHoBpeMeHHO Ha 60opTy MOryT ObITb MoMelleHbl 0 12 pa3fNyHbIX KapTpuaxen, no-
3BONIAOLWMNX BbIMOMHATb A0 6 Pa3/INUYHbIX TECTOB OAHOBPEMEHHO. [pnbop oTnmyaeTtca
LUMPOKOW NaHesNbio TECTOB, OH BKJItOUaeT 6osiee 30 pa3nnyYHbIX NapaMeTPOB, TakMUX Kak
KapAvomapKepbl, MapKepbl BOCManeHns, roOpMOHbl, OHKOMapKepbl, MapKepbl rmnepKo-
arynauum n runepoubpuHonmsa n gpyrue. Nponssoauntens akTMBHO BBOAUT HOBbIE Na-
pameTpbl U B Gnukaliliee BpeMsa NnaHMpyeT AOMNOAHUTENBHO NpPefCcTaBUTDb elle 6onee
20 HOBbIX TECTOB.
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B cooTBeTcTBUMM C AOKYyMeHTauuen npomssoguTena Tect Medcaptain Tnl (CLIA) gna
aHanm3aTtopa Immu F6 oTBeuaeT KpuTepuAM BblCOKOUYBCTBUTENbHOrO OnpepeneHus
KapAnanbHOro TPOMOHMHA, @ UMEHHO:

1) onpepeneH 99 nepueHTUNb ANA MYXUYUH (40 Hr/n) 1 XeHWWH (26 Hr/n), Npy 3ToM
ypoBeHb CV Ha 3TMX KOHLeHTpaumax coctaBnaseT 5% un 6,7% ANA MyXXUUH U >KEHLWNH
COOTBETCTBEHHO;

2) TecT KONMYeCTBEHHO onpefenseT KOHLEeHTpauuio TPONOHWHa (Anana3oH OT npefe-
na KonnMyecTBeHHOro onpegeneHnsa Ao 99 nepueHTuna) He MeHee yem 'y 97% 380po-
BbIX >KEHLUUH 1 He MeHee YeM y 98% 3[0pPOBbIX MYXUMH. YUnTbiBasA 3TOT GaKT, Tect
Medcaptain Tnl (CLIA) moxeT ObITb OTHECEH K BbICOKOUYBCTBUTENIbHOMY TecTy AJiA
onpepeneHnsa TPONOHUHA He MEHee YeM TPeTbero NOKoNeHus.

B KauecTBe npubopa cpaBHeHUs Hamu BblbpaH aHanm3zaTop PATHFAST npowussopg-
ctBa LSI Medience Corporation, AinoHus. Bbibop obycnoBneH Tem, UTO Kak aHanmu3aTop
PATHFAST, Tak 1 Immu F6 asnatoTca npubopamu, pabotaowmmm no npuHuyuny POCT Ha
OCHOBe MeTofla UMMYHOXeMUSTIOMUHECLIEHLMW. ITOT GpaKT NO3BOMAET SKCNyaTUpPoBaTh
JaHHoe obopynoBaHMe Kak B YCJIOBUAX SKCTPEHHOW AMarHocTMKm (3Kkcnpecc-nabopa-
TOpKWA, peaHnmauna, NPUEMHbI MOKOR), Tak U B NnaHoBOM pexxume. Takke PATHFAST
hs-cTnl, BbinonHAemblI Ha aHann3atope PATHFAST, cooTBeTcTBYyeT Tpe6oBaHUAM BbICOKO-
yyBCTBUTENbHOrO TecTa [8]. Kpome Toro, faHHbI Nnpubop skcnnyaTnpyeTca Ha 6a3e nabo-
paTtopuu, BbIGpaHHOM HamMK AN NCCNefoBaHNA.

TecTnpoBaHne obpa3LoB KapAuanbHOro TPOMOHWHA MPOBOAWUAM MapannenbHoO Ha
aHanm3atope Immu F6 (Medcaptain Medical Technology Co., LTD, Kutain) n PATHFAST (LSI
Medience Corporation, ANoHWsA) C NprMeHeHeM PeKOMeHyeMbIX NPON3BOAUTENAMMU pe-
areHToB, PAaCXOAHbIX U KOHTPOJIbHbIX MaTepranos. [1na oueHKN KnuHnyeckon sdbdektus-
HOCTM TecTa NPobbl AOMONHUTENIbHO TECTUPOBaANM Ha aHanusatope Cobas e411 (ROCHE
Diagnostics GmbH, TepmaHua), ncnonb3yioLem 3n1eKTPOXeMUMTIOMUHECLLEHTHBIA MeToq,
aHanm3a, c npumMmeHeHrem peareHTa Elecsys® Troponin T hs.

BHyTpucepuitHaa BOCNPOM3BOAUMOCTb (CXOAMMOCTb) onpegensanacb nytem 10 nocne-
[loBaTeNIbHbIX U3MepPeHU OAHOTO 1 TOro e obpasua B aybne. Vicnonb3osanu obpasel ¢
HU3KOW 1 0bpaseLl C BbICOKOWN KOHLEHTpaLren TPONoHNHa. A OUeHKN MeXCePUNHOM
BOCMPOW3BOANMOCTY MPUMEHANN KOHTPOJIbHblE 06pa3Lbl 2 YPOBHEN, KOTOpble aHann3u-
poBanuncb Ha NpoTakeHun 20 AHel. B KauecTBe KOHTPOsNbHbIX 0bpa3uos ana Immu F6
NCMonb30BaNncb pekomeHgyemblin nponssoautenem Cardiopulmonary Markers Control L
n Cardiopulmonary Markers Control H npounssoactea Medcaptain Medical Technology
Co., LTD, Kutan.

CpaBHeHMe BbICOKOUYBCTBUTENbHbBIX METOAOB OnpefefieHnA TPONOHUHA Ha aHanu-
3aTopoax Immu F6 (Medcaptain Medical Technology Co., LTD, Kutai) n PATHFAST (LSI
Medience Corporation, iANOHUA) NPOBOANNOCL B COOTBETCTBUM C pekomeHaaumamu CLSI
EP09 (Measurement Procedure Comparison and Bias Estimation Using Patient Samples,
3rd Edition).

[na cpaBHeHWA 2 TeCT-CMCTEM OCYLLeCTBAANN PerpecCUOHHbIN aHann3 no metogy lMac-
cuHra — babnoka. [lna aHanv3a cornacoBaHHOCTW pe3ynbTaToB NpUMeHAny metop bnak-
na - AnbtmaHa. lonycTrmMble NpoLeHTbl 06LLelt OWNOKY 1 CMeLLeHMA PacCUnTbIBaNMCh Ha
OCHOBe 61oNIornyeckol Bapraunn, NnpeacTaBneHHoNM Ha caliTe EBponerickoli degepaunn
KNMHMYECKoW Xumnumn 1 nabopatopHoi meguumHbl (EFLM) [9]. MakcumanbHO fgonyctumoe
cMelleHune anA Tecta TPONoHWHa coctasnano 14,2%.
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KnuHunyeckas sdpdektmBHocTb Tecta Medcaptain Tnl (CLIA), BbiInonHAemMoro Ha
aHanusatope Immu F6, Ans ANMArHOCTUKM OCTPOro MHbapKTa MMOKapha OLeHUBa-
nacb B rpynne nauMeHTOB, NOCTYNaoWNX B NpuemMHoe oTaeneHne 60nbHULbI C MOA0-
3pEeHNEM HA OCTPbIN KOPOHaPHbIA CMHAPOM. [JaHHble 06pa3subl NapannenbHO TecTu-
poBanucb Ha aHanusatope PATHFAST (LS| Medience Corporation, AnoHusa) n Cobas
e411 (ROCHE Diagnostics GmbH, lepmaHua). B KauecTBe Kputepus pelieHns o no-
NOXUTENbHOM pe3ynbTaTe TecTa NPUMEHANNCb peKoMeHAyeMmble MPou3BoauTeNnem
3HauyeHus 99 nepueHTUNA, YKa3aHHble B oduLManbHbIX UHCTPYKUUAX K Habopam pe-
areHToB (Immu F6: 40 Hr/n (MyX), 26 Hr/n ()keH), PATHFAST: 29,7 Hr/n (MyX), 20,3 Hr/n
(keH), Cobas e411: 14,0 ur/n).

[lnarHo3 «oCTpbIt MHGAPKT MUOKApAa» BbICTABAANCA Ha OCHOBaHMM peKoMeHZauuni
EBponeiickoro obuectsa kapanonoros (ESC) [1].

WNCTMHHO NONOXMTENbHbIMU CYUTANNUCb pe3ynbTaTbl CO 3HauyeHuem 6Gonee 99 nep-
LeHTMNA Y NaLWeHTOB, KOTOPbIM B AanbHelwwem Obin BbiCTaBNEH KNUHNYECKMI AnarHo3
«OCTPbIN NHGAPKT MUOKapaa». UICTMHHO oTpuLUaTenbHbIMU CHUTANKCh Pe3yNbTaTbl CO 3Ha-
yeHrem MeHee 99 NepLUeHTUNA Yy NaLKEHTOB, Y KOTOPbIX B fafbHEeNLLEM ANarHo3 «OCTPbIN
NH}APKT MUOKapaa» Obl UCKIIOUYEH.

[nA oueHKM KNNMHNYECKOM 3PPEKTUBHOCTN MCNONIb30BaNINCh TaKMe nokasaTenu, Kak
OMarHoCTMYecKas YyBCTBUTEIbHOCTb U CneLmbUYHOCTb, MONOXNUTENIbHAA NPOrHOCTUYE-
cKaA ueHHocTb (PPV) n oTpuruaTtenbHaa nporHoctuyeckas yeHHoctb (NPV), nnowaab noa
Kpueoi ROC (AUC). YpoBeHb 3HAUMMOCTM B pacyeTax 6bln NPUHAT paBHbIM 5% (p<0,05).

Cratnctnyeckyto o6paboTKy pesynbTaToB OCYLeCTBAANM C UCMONb30BaHWEM CTaTu-
cTMuyeckoro naketa Analyse-it Bepcumn 6.15.4 (Analyse-it Software, Ltd). BasoBbiin cTaTu-
CTUYECKNI aHaNU3 BKJIlOYaN pacyeT CpefHero 3HaueHnaA, CTaHAapTHOro oTKNoHeHuWA (SD)
n ko3 durumenTa Bapmauun (CV).

B PE3YJIbTATDI

Pe3ynbTaTtbl oLeHKN BHYTpPUCEPUIHOM (MOBTOPAEMOCTM) U MEKCePUHOW BOCMPO-
N3BOAUMOCTM NpeacTaBseHbl B Tabn. 1. Ana Tecta Medcaptain Tnl (CLIA) Kak Ha Bbico-
KWX, TaK 1 Ha HU3KNX KOHLEHTPaLMAX NoNyYeHHble 3HaueHnsA KoadduureHTa BapraLmm

Ta6bnuuya 1

PesynbTaTbl OLleHKU BHYTPUCEPUIHON (MOBTOPAEMOCTI) N MeXXCepuiiHOI BOCNPON3BOANMOCTU TECTOB
Medcaptain Tnl (CLIA) Ha aHanu3saTtope Immu F6

Table 1

Results of assessing the intra-assay (repeatability) and inter-assay reproducibility of the Medcaptain Tnl
test (CLIA) performed by Immu F6 analyzer

CpepHee, o [onyctumbin
BocnpounsBoagnmocTtb Tun o6pasua T SD,ur/n | CV, % yposenb CV
. MpoGa naunenta c Hus- |, 4q 1,40 571 8%
BHyTpucepwuitHas (no- KOV KOHLeHTpaumen
BTOPAEMOCTb, _
P ) Mpoba nauvenTa c BbiCo- | 314, o, 12057 (379 |8%
KOWN KOHLEeHTpauuei
KoHTponbHbI MaTepuran 4179 28,0 67 3%
. YpoBeHb 1
MexcepuitHas ” "
OHTPOJIbHbBIN MaTepran 41978 2015 6,9 3%
YpoBeHb 2
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Puc. 1. PerpeccrnoHHbIin aHanus MaccuHra - babnoka ansa cpaBHeHuna TectoB Medcaptain Tnl (CLIA)
(Immu F6, Medcaptain Medical Technology Co., LTD, Kutai1) n PATHFAST hs-cTnl (PATHFAST, LSI
Medience Corporation, AnoHus)

Fig. 1. Passing - Bablok regression analysis for comparative tests Medcaptain Tnl (CLIA) (Immu F6,
Medcaptain Medical Technology Co., LTD, China) and PATHFAST hs-cTnl (PATHFAST, LSI Medience
Corporation, Japan)
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Puc. 2. lpa¢uk abcontoTHol pasHuLbl BnaHaa - AnlbTMaHa npyu cpaBHEHNYN BbICOKOYYBCTBUTENIbHOTO
aHanu3a TponoHuHa | Ha aHanusaTtope PATHFAST (LSI Medience Corporation, inoHus) nu Immu F6
(Medcaptain Medical Technology Co., LTD, KuTait)

Fig. 2. Bland - Altman absolute difference plot comparing the high-sensitivity troponin | assay on
the PATHFAST analyzer (LS| Medience Corporation, Japan) and the Immu F6 (Medcaptain Medical
Technology Co., LTD, China)
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OLeHKa aHaNMUTUYECKNX 1 KIIMHUYECKUX XapaKTEPUCTUK HOBOTO BbICOKOUYBCTBUTENIbHOTO TeCTa onpeaeneHns
KapaunanbHoro TpornoHuHa Ha POCT-aHann3atope

Ta6bnuua 2

YpPOBHM TPONOHNHA B KPOBM NALMEHTOB C YCTAHOBJIEHHBIM 1 MCK/TIOYEHHbIM AarHO30M «OCTPblil

MHPAPKT MUOKapaa», onpeaeneHHble npy nomouwy aHanusatopos Immu F6 (Medcaptain Medical
Technology Co., LTD, Kutaii), PATHFAST (LSI Medience Corporation, inoHus) u Cobas e411 (ROCHE
Diagnostics GmbH, FlepmaHus)

Table 2

Troponin levels in the blood of patients with established and excluded diagnosis of acute myocardial
infarction determined using the Immu F6 analyzers (Medcaptain Medical Technology Co., LTD, China),
PATHFAST (LSI Medience Corporation, Japan) and the Cobas e411 (ROCHE Diagnostics GmbH, Germany)

KnuHunueckunin gnarHos N Mapametp ImmuF6 | PATHFAST Cobas e411
MepgwaHa, Hr/n 2341 292,0 95,9
Keaptunb 1 (Q1), Hr/n 107,8 150,0 51,3

OcTpbln UHGAPKT Mnokapga | 14 | Keaptunb 3 (Q3), Hr/n 1284,9 2561,3 159,0
MwuH., Hr/n 46,0 35,5 36,0
Makc., Hr/n 3297,5 3342,0 299,1
MepguaHa, Hr/n 29,3 7,6 15,9

. Keaptunb 1 (Q1), Hr/n 18,5 3,1 12,1

Sg;g}'(’)'{':';”mpKT MAOKAPAA | 35 | Kgaptunb 3 (Q3), Hr/n 375 15,4 29,0
MwH., Hr/n 8,5 0,2 6,3
Makc., Hr/n 1951,0 2523,0 200,1

He MpeBbiWany ypoBeHb 3TOr0 MokasaTtens, YKa3aHHbI B TEXHMYECKON AOKYyMeHTauum
npovssoguTens.

OueHka cpaBHMMOCTM METOA0B OXBaTW/A LWMPOKWIA ANANa30H KOHLEHTpauun Tpono-
HuHa | v BKNtouana 46 o6pa3uoB KpoBW. bbil NpoBeAeH perpeccroHHbIN aHanu3 MaccuH-
ra — babnoka, pe3ynbTaTbl KOTOPOro NPeACTaB/eHbl Ha puc. 1.

Perpeccun Maccunra — babnoka (y=14,84+0,9011x) n koadpdurumeHT koppenaumm MNup-
coHa (0,998) nokasbiBalOT OUYEHb XOpoLlee COOTBETCTBME Pe3yNbTaTOB U3MEPEHUA TPO-
NMOHMHA, NOMlyYeHHbIX Ha aHanun3atopax Immu F6 n PATHFAST. HaknoH nuHumn perpeccumn
6/IM30K K 1, UTO YKa3blBaeT HAa MUHUMAJIbHbIE CUCTEMATUYECKIME OTKITOHEHUS. [TyHKTUPHbI-
MU JINHVAMUW Ha puc. 1 0603HAYeH AONYCTUMbIV fMana3oH CMELLEHNA Pe3yNbTaToB, NOJy-
yaembix Ha Immu F6 oTHOocnTenbHO pe3ynbratoB PATHFAST. DT0T gnana3oH coctasnset
14,2% 1 obycnoBneH 61onorMyecko BapraLlmein ypoBHs TPOMOHWHA B KPOBU YesioBeKa.
lpaduk MaccuHra — babnoka ana Tecta Medcaptain Tnl (CLIA) HaxoguTca B paMKax Ao-
NyCTUMOrO AMana3oHa, YTO HarnAAHO NOATBEPKAAET XOPOLUYIO CXOAMMOCTb Pe3yfbTaToB
2 nnatpopm.

AHanu3 rpadrKoB abconoTHON pa3HuLbl bnaHga — AnbTMaHa TakKe NOATBepXKAaeT
XOPOLLYK CXOAMMOCTb MeXAYy MeTogamMuy onpegenieHna TPONOHWHA, peasin30BaHHbIMA B
aHanusatopax Immu F6 n PATHFAST (puc. 2).

MNonyyeHHoe cmeleHme B —7,8% COOTBETCTBYET YPOBHIO +14,2%, KOTOpbIN onpedeneH
KaK OonyCTUMbI Anana3oH cmelleHus EBponenckon degepaumen KNIMHNYECKON XUMUN
nabopatopHoi meanumHbl [9].

KnnHnueckyio 3¢pPpeKTMBHOCTb TECTOB MCCIe[oBanu B rpynne 46 naumMeHToB, NOCTY-
NUBLLVIX B MPUEMHOEe oTaeneHne KNMHUKK. Y 30% nauneHToB (14/46) 6bin AMarHoCTUpo-
BaH OCTpbiIli MHGAPKT MroKappaa. Mpu sTom noutn 80% (11/14) U3 HAX COCTABAANN MY>K-
UMHbI.
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Ta6bnuua 3

AnarHocTnyecKas xapakTepncrika BbICOKOYYBCTBUTENbHbIX TECTOB onpeAeneHns TPONOHNHa,
BbINosIHeHHbIX Ha Immu F6 (Medcaptain Medical Technology Co., LTD, Kutai) n PATHFAST (LSI Medience
Corporation, inoHus)

Table 3

Diagnostic characteristics of high-sensitivity troponin tests performed on the Inmu F6 (Medcaptain
Medical Technology Co., LTD, China) and PATHFAST (LS| Medience Corporation, Japan)

Immu F6 PATHFAST
Mapametp

3HaueHne | U (95%) 3HaueHne | (95%)
YyecTBUTENbHOCTH (Se€), % 100 76,8-100 100,0 76,8-100
CneuudunyHocTb (Sp), % 68,8 50,0-83,9 78,1 60,0-90,7
[MO3MTUBHOE COOTHOLLEHME LWAHCOB 3,2 1,91-5,35 4 2,2-7,3
Mnowaab nog ROC-kpueon (AUC) 0,92 0,84-1 0,94 0,89-1
MNpepckasaTtenbHasa 3HaUMMOCTb NONOXKU- 578 45,1-69,6 632 48,5-758
TenbHoro pesynbrata (PPV), %
MpepnckasaTtenbHaa 3HAUMMOCTb OTpurLaTeSb- 100 84,6-100 100 85,7-100
Horo pe3synbTata (NPV), %
[unarHocTnyeckas TOYHOCTb, % 78,1 63,5-88,9 82,5 68,5-92,1

KoHueHTpauma TPOMOHMHa B rpynne MauveHTOB C YCTaHOBJIEHHbIM [MarHO30M
«OCTPbI NHPAPKT MUOKapAa», onpeaesieHHan npu nomolym sBcex 3 nnatpopm: Immu F6
(Medcaptain Medical Technology Co., LTD, Kutain), PATHFAST (LS| Medience Corporation,
AinoHus) n Cobas e411 (ROCHE Diagnostics GmbH, epmaHus), 3HaunTenbHO OTNKYa-
nacb OT aHaNIorMYHOro NoKa3saTens NauneHToB, Y KOTOPbIX 3TOT AMarHo3 Obin NCKIoYeH
(tabn. 2).

Bo Bcex cnyuyasax BepuounLMpoBaHHOro UHdapKTa M1MOKapaa 3HauyeHnA TPOMOHUHa,
onpepesieHHble Ha aHann3aTtopax Immu F6 n PATHFAST, 6b1nu Bblille yCTaHOBIIEHHbIX MPO-
n3BoamMTenaMmN ypoBHel 99 nepueHTUnA. MonoXnTenbHbIA pe3ynbTaT Ana 3TUX naumneH-
TOB 6bIN Take noaTBepaeH TectoM Elecsys® Troponin T hs Ha aHanu3aTope Cobas e411.
[urarHoctuyeckan uyBCTBMTENbHOCTb BCeX 3 meTopoB coctasuna 100% (76,8-100%, AN
95%) (Tabn. 3).

B ObCYXOEHWE

Tect Medcaptain Tnl (CLIA) Ha aHanun3aTope Immu F6 nokasan xopoLuyto nosTopse-
MOCTb 1 BOCNPOU3BOANMOCTb B CEpUM.

Mpwu cpaBHeHun pesynbraToB Tecta Medcaptain Tnl (CLIA) Ha aHanu3atope Immu F6
n Tecta PATHFAST hs-cTnl Ha aHanm3aTope PATHFAST npogeMoHCTpupoBaHa OTinYHasA
CXOAMMOCTb 3TUX 2 METOAOB ornpejeneHnsa TPONOHNHA Ha BCeM AMana3oHe KOHLEHTpa-
UM KaK y NaLMeHTOB C OCTPbIM MHGAPKTOM MUOKapaa, Tak U y TeX, Y KOro 3ToT AnarHo3
6bI1 MCKNoYeH. [laHHOoe yTBepXAeHre NoATBEPKAAeT BbICOKUIN YyPOBEHb KOppenaLmmn pe-
3ynbTaToB 3TNX 2 cUcTeM (KoadduLmeHT Koppenauum 0,998), a Tak»Ke YPOBEHb CMeLLeHsA
-7,8%, KOTOPbI HAXOAMTCA B AOMYCTUMOM AManasoHe.

Kak aHanuzaTtop PATHFAST, Tak n Immu F6 oTHOCATCA K rpynne npubopos, BbIMNOJ-
HAWMX nccnegoBaHna B pexume POCT. Tako nogxop K TeCTMPOBaHMIO MO3BonAEeT
npenocTaBuTb GbLICTPLIN pe3ynbTaT HenocpeacTBeHHO Bpady [10]. Obwasa sKoHoMuKA
BpEeMEeHU JO/KHa NPUBECTN K COKPaLLeHMIO neproja ANarHOCTUKM, COKPaLLEeHUIO rne-
puofda neyeHns n 6onee GLICTPOMY MPUHATUIO KIMHUYECKMX pelleHuin. Kniouesbim
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B AmarHocTnke OKC sBnsetca ObICTpoe M HafeKHOe UCKNIOYEHNE OCTPOro NMHdapKTa
Mnokapga [1]. CnepoBaTtenbHO, BaXHOW XapakTEPUCTUKON TOro WKW MHOro MeTofa
onpepfeneHNa YpOoBHA KapAmnanbHOro TPOMOHVHA ABAETCA OTCYTCTBME NIOXKHOOTPULLa-
TesIbHbIX Pe3yNbTaToB 1 MPOrHOCTMYECKan LLeHHOCTb OTpULaTeNIbHOrO pe3ysbTaTa, paB-
Has unun 6nmnskas K 100%.

B Hawem nccnepoBaHMM Mbl NPOAEMOHCTPUPOBANN COOTBETCTBUE 3TUM KpUTEPU-
AM BCeX 3 MeTofOoB, NCNOoJNb30BaHHbIX Hamu: Immu F6 (Medcaptain Medical Technology
Co., LTD, Kntan), PATHFAST (LSI Medience Corporation, finoHua) n Cobas e411 (ROCHE
Diagnostics GmbH, lepmanua). AHanuzatop Immu F6 He nponycTnn HX OfHOrO NauMeHTa
C HbapPKTOM MMOKapAa.

[uarHoctnyeckaa cneynduUHOCTb onpeaeneHna TPOMOHMHA AnA UHpapKTa Muo-
Kappaa Kak Immu F6 (Medcaptain Medical Technology Co., LTD, Kutaii), Tak n PATHFAST
(LSI Medience Corporation, AnoHus) 6bina Huxe 80%. [laHHbIN GaKT, BEPOATHO, CBA3aH C
TeMm, UTo nccneflyemas rpyrnna BK/ouana naurveHToB C TAXeNnoln KapavanbHom natonoru-
e, NPy KOTOPOI MOXKET HabMoAaTbCA NWeMUA MMOKapAa U, Kak CefcTBme, NoBbleHne
YPOBHA TPOMOHWHA B KpOoBY NaumeHTos [11]. Tak, AnA 5 NauneHTOB NonyyYeHbl NOXKHOMO-
NoXKuUTenbHble pe3ynbTaTbhl Ha Bcex 3 aHanutnyeckux nnatpopmax: Immu F6, PATHFAST n
Cobas e411. Y 2 13 3Tnx naumeHToB 6blna AUarHoCTMpoBaHa TPOMO603IMOONNA NeroyYHom
apTepuun. YBenmueHve TPOMOHVHA Y TaK/X NaLUeHTOB XOPOLIO IOKYMEHTMPOBAHO B NNTe-
paType v npepanaraetca ana ctpatudurkaumm pucka stow natonorum [12]. Y 2 naumneHToB
Ha pOHe XpOoHMYEeCKOI 60NIe3HM MOYEK Pa3BUIICA 3NN304 TPeneTaHnA Npeacepann, ewe
Yy OQiHOW MauMeHTKN Ha poHe nocTnHdaPKTHOrO Kapanockneposa (17.01.24, 27.04.24) n
Nno3gHero BOCCTaHOBUTENIbHOrO Neprofa UWeMMYeckoro WMHCy/bTa pa3Bunacb HecTa-
6unbHaA CTeHOKapAWs. YKazaHHble COCTOAHMA TaKXe MO ABUTbCA NPUYMHON NOBbILLE-
HWA ypPOBHA TponoHuHa [13].

Ewe B 5 cnyyasx, rae Bnocneactsun MHGapKT He Gbin NOATBEP)KAEH, YPOBEHb TPO-
NoHMHa Ha aHanmusaTope Immu F6 6bin Bbilwe 99 NepLeHTUNA, HO HaXoAUNCA B Npege-
nax Hopmbl Ha aHanun3atope PATHFAST. Y 3 nauneHTOB 13 3TOM rpynnbl 6611 0OHapyeH
naTonornyecknii ypoBeHb TPOMOHMHA TakXe 1 Ha aHanu3aTtope Cobas e411.Y ogHoro
naumeHTa 13 3ToN rpynnbl paHee Obla gMarHOCTMPOBaHa MeflaHOMa C MeTacTasamu
B Nlerkoe, U AaHHbIA NaLMeHT HaxoaMTCA Ha Tepanuu HMBOYMaboM (MHIMOGUTOP KOH-
TPOSbHOWM TOUKW). [OBbILIEHNE YPOBHA TPOMOHMHA Y NaLMEHTOB Ha Takon Tepanun —
XOPOLLO M3BECTHbIN ¢aKT [14]. Y BTOpoOro nauyueHTa Ha GOHe TaXMCUCTONMNUYECKOro
BapuwaHTa nepcuctupyiouen dopmbl dGnbpunnaumm npegcepanii pa3suniacb octpas
NeBOXeNyfouKoBaa HeJoCTaTOYHOCTb, YTO C GONbLION AONeN BEPOATHOCTU MOXKeT
COMpPOBOXAATbCA ULLEMUEN MNOKaAPAA U POCTOM YPOBHA TPonoHuHa [15]. Y TpeTben
naumeHTKn Ha ¢poHe napoKcmamanbHom Gopmbl GUOPUNIALMM NPeacepanii N XPOHU-
yeckol cepfeyuHoi HegoctatoyHocTn OK 2 H1 MOXHO 0XrpaTb XPOHUYECKYO ULLIEMUI0
MroKapga. Kpome Toro, gaHHaA NaumMeHTKa CTpafaeT OHKONOrMYyecknm 3aboneBaHnem
(pak neBol MONOYHOWN »Kene3bl) U NOABEPraach Kak XMMmnoTepanuu, Tak 1 ny4yeBon Te-
panuun. Y 2 nauMeHTOB 13 3TOW rpynmbl NOBbILEHWNE YPOBHA TPOMOHUHA, OOHapYKeH-
Hoe Ha aHanmszatope Immu F6, He CONPOBOXAANOCh NAaTONIOMMYECKUMMN 3HAYEHNAMN
[aHHoro TecTta Ha nnatpopmax PATHFAST n Cobas e411: ognH naumneHT C Kapanockne-
po3om, pnbpPO3HbIM NopaxKeHNEeM KamnaHOB cephua 1 apTepuanbHON rmnepTeH3nei
Il cT.,, puck 4, gpyras naurieHTKa C BNepBble BO3HMKLIUM NapoKkcuamom dbubpunnayum
npegcepann.
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Bo Bcex cnyyasnx N0XHOro NoBbIWeHWA YPOBHA TPOMOHMHA Ha aHanu3aTtope Immu F6
6e3 natonornyecknx nameHeHnn B tecte Ha PATHFAST naumeHTbl 6binun XKeHWwmHaMn n
YPOBHM TPOMOHMHA HaXO4MNNCH B Arana3oHe ot 28,9 o 39,5 Hr/n (Npw ypoBHe NPUHATUA
peweHnuns ana Immu F6 26 Hr/n 4na XeHLWWH), T. €. pocT 6b11 He3HaUMTENbHbIM. Kak n3BecT-
Ho, nosbiweHune hs-Tn go 3 pa3 ot 99 npoueHTUNA NMeeT orpaHnyeHHyto (50-60%) no-
NOXKUTENbHYI0 MPOrHOCTUYECKYI0 LLleHHOCTb Aj1A 0CcTporo nHédapkta Mmokapaa 1-ro tmna,
MO3TOMY B 3TUX CMTyaUMAX HeO6XOAUMO TLlaTelbHOE NCCeloBaHKe LWMPOKOro CNeKTpa
cepaeyHbIX U HecepAeUHbIX STUOMOrMI NoBbiweHua Tn [1].

3auyacTylo OfjHOKpaTHOe WU3MepeHVe YPOBHA TPOMOHMHA He MO3BONAET OTAUYUTL
OCTpYIO NWEeMUIO N NOBPEXAEHE MMoKapaa OT XpoHuYeckon. B Hawem cnyyae Bce na-
LMEHTbI C JIOXKHOMONOXUTENbHbIMY pe3yfbTaTaMmu umenu 3abonesaHuns, KOTopble MOMN
CTaTb NPUYMHOMN YBENUYEHHbIX KOHLIEHTPaUMA TPOMOHMHA NPU NOCTYMAEHUU N OJHO-
KpaTHOM n3mepeHun [11]. B cBA3M € 3TMM BONBLUMHCTBO PEKOMEHZAUMIA NO ANarHoCTUKe
MHpapKTa MMOKapha npeanaratoT anropuTMbl NOCNeA0BaTENbHbIX M3MEPEHUI BbICOKO-
YYBCTBUTENbHOIO TPOMOHKHA (OAHO-, ABYX- NN TPEXYACOBOW anropyuTm) ANA NoATBEPK-
OEeHNA 1 UCKNoYeHNs MHbapKTa MroKapaa 6e3 nogbema cermenta ST [1]. Kputepuem
OCTPON MWeMnX B JaHHOM Ciyyae byfieT n3MeHeHne KOHLIeHTpaLum TPOnoHUHa Ha 20%
1 6onee oT UCXOOHbIX 3HAYEHWIA.

B 3AK/TKOYEHNE

BblcoKkouyBCTBUTENbHDBIV TeCT onpeaeneHna TponoHuHa Medcaptain Tnl (CLIA) Ha aHa-
nu3atope Immu F6 (Medcaptain Medical Technology Co., LTD, KuTain) cooTBeTcTBYET 3a-
ABJIEHHbIM MPON3BOAMTENEM CBOMCTBAM MO aHANUTUYECKNM XapaKTepUCTUKaM, a TaKxKe
MMeeT XOPOLLYI0 CXOAMMOCTb MO Nnoslydaemblm pesynbratam ¢ Tectom PATHFAST hs-cTnl,
BbINONIHAEMbIM Ha aHanu3atope PATHFAST (LSI Medience Corporation, AnoHus).

Mo auarHocTnuecknm xapaktepuctrkam Tect Medcaptain Tnl (CLIA) Ha aHanusa-
Tope Immu F6 (Medcaptain Medical Technology Co., LTD, Kutait) He ycTynaeT Tectam
PATHFAST hs-cTnl n Elecsys® Troponin T hs, BbinonHAaembiM Ha aHanu3atopax PATHFAST
(LSI Medience Corporation, AnoHus) n Cobas e411 (ROCHE Diagnostics GmbH, lepmaHusa)
COOTBETCTBEHHO.

YunTbiBas BbllEN3NOXKEHHOE, eCTb BCE OCHOBAHWA PeKOMeH0BaTh BbICOKOUYBCTBU-
TesbHbIV TECT onpefeneHna TponoHHa Medcaptain Tnl (CLIA) Ha aHanu3aTope Immu F6
(Medcaptain Medical Technology Co., LTD, KnTai1) Kak Ana pyTMHHOro Ucnosib3oBaHnA B
KNnHMYeckux nabopatopusax, Tak 1 Ana NpUMEHEHMWA B SKCTPEHHbIX labopaTopmsax B yC-
NOBMAX OTAENEHUN HEOTNOXHOM MOMOLUUN U MPUEMHOrO NOKOA nevyebHbIX yupexaeHnin
Pecny6nukun benapycsb.
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Pesiome

B ctaTbe paccmaTprBaloTcA BOMPOChbI MPUMEHEHNA UCKYCCTBEHHOMO UHTENIEKTa B Kapamo-
noruu. OnmncaHbl OCHOBHbIE MPUHLNMbI GYHKLMOHUPOBAHUA HENPOHHbBIX CETEN W aro-
PUTMOB MaLUMHHOTO 06yyeHUs. DGHEKTUBHOCTb AaHHbIX TEXHONIOTMI AEMOHCTPUPYETCA
Ha MpuMepax aBToMaTMyeckol mHTepnpeTauun SKI 1 aHanvsa megunUMHCKUX n3obpa-
»eHni. NMokasaHo, YTO TOYHOCTb CUHAPOManbHOM JKI-AMAarHOCTUKM C UCNOSb30BaHMEM
HeMPOHHbIX ceTen gocTuraet 82-84%, a TOUHOCTb OLEHKN CTEHO30B KOPOHApPHbIX apTe-
pun — 84,5%. MNpeacTaBneH OpurMHanbHbIA NPYMEP OLEHKU Bronornyeckoro Bo3pacra
yenioBeka Mo AaHHbIM 06paboTku IKI ¢ nomoLblo HelpoHHOW ceTn. O6CyKaeHbl pe-
3yNbTaThl NPUMEHEHUSI HEMPOHHbIX CeTel NPy ANArHOCTKe Gubpunnaunm npegcepani,
WHCYNbTa 1 BHE3arnHOW cepaeyHoli cMepTu. B 0630pe nopguepkuBaloTca npermMyLlecTsa
HEMPOHHbIX CeTel NO CPaBHEHMIO C TPAAULIMOHHBIMM LWKaNaMy OLEHKM pucKa cepgey-
HO-COCyAMCTbIX 3aboneBaHNin. Takxke 006CY>KAAOTCA COBPEMEHHbIE BbI30BbI, CBA3AHHbIE C
BHeJpeHneM NCKYCCTBEHHOTO UHTeNIeKTa B KITMHNYECKYI0 MPAaKTUKY, 1 paccMaTpuBaeTca
HOBaA NapagurMa B3auMoAencTBUA BPay — UCKYCCTBEHHbIN MHTENNEKT — NaLMeHT.
KnioueBble cnoBa: ANarHOCTVKa, MCKYCCTBEHHDIN UHTENNEKT, KAPAMONOraA, HeMPOHHbIE
CeTn, MalMHHOEe 0byueHre
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Abstract

The article addresses the application of artificial intelligence in cardiology. It describes
the basic principles of neural network operation and machine learning algorithms. The
effectiveness of these technologies is demonstrated through examples of automated ECG
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interpretation and medical images analysis. It is shown that the accuracy of syndromic
ECG diagnostics using neural networks reaches 82-84%, and the accuracy of coronary
artery stenosis assessment 84.5%. The novel example of assessing a person’s biological
age based on ECG data processed by a neural network is presented. Results of using
neural networks in the diagnosis of atrial fibrillation, stroke, and sudden cardiac death
are discussed. The review highlights the advantages of neural networks compared to
traditional cardiovascular risk assessment scales. Contemporary challenges associated
with the implementation of artificial intelligence into clinical practice, and a new paradigm
of interaction, namely, physician - artificial intelligence - patient, are also covered.

Keywords: artificial intelligence, cardiology, diagnosis, machine learning, neural network

B BBEAEHWE

WckycctBeHHbIn nHTennekT (MW, artificial intelligence) aktuBHo BHegpsAeTca B pa3nunu-
Hble cdepbl YUenoBeyeckon AeATeNIbHOCTY, BKMOYasA 3apaBooxpaHeHmne. OgHaKo OTHoLe-
Hue K I B megunumHe no-npexHemy octaeTca HeofHO3HauYHbIM. C OIHOM CTOPOHbI, CO-
XPaHAOTCA 3aBbllUEeHHbIe OXKUAAHWA, C APYron — MPUCYTCTBYET CKENTULM3M B OTHOLUEHUN
ero 3GHeKTUBHOCTM MPU PeLleHnn CIIOXKHbIX KNMHUYeCKnX 3agad. MNpexae Bcero ctout
YTOUHUTb, YTO TEPMUH «UCKYCCTBEHHbIV MHTENNEKT» NpeacTaBnseT coboi 0606LieHHoe
MOHATME, OXBATbIBalOLLEE TaKUe HaMpPaB/IEHUSA, KaK pacno3HaBaHme 06pa3oBs, MaLLNHHbIN
nepeBog, reHepauna TEKCTOB, YpaBfieHe TPAaHCMOPTHLIMU CUCTEMaMW, MaHNPOBaHNe
BOEHHbIX Onepauuii, a Tak»Ke NPOrHO3npPOBaHNe TEXHOTEHHbIX U COLManbHO-3KOHOMMYe-
CKMX KaTacTpood.

B MeAMLIMHCKOM KOHTeKCTe boniee yMeCTHO roBOPUTb O TakUX TEXHONOMMAX, KaK Hel-
POHHblE CETU U MALUMHHOE 06YYeHre, KOTopble ABAAITCA KNIOUYEBbIMU UHCTPYMEHTaMM
. Hanbonee nepcnekTmBHOM 061acTbio €ro NPYMEHEHNA CYNTAETCA NEePCOHaNN3npPo-
BaHHaA MefuvuuHa. [Npu HanMuMM MHOXeCTBa BapyiaHTOB Tepanuu Uiv XMpypruyeckoro
BMeLLaTeNIbCcTBa Npu KOHKpeTHOM 3abonesaHumn U no3sonsaet paspabatbiBaTb Mogeny,
CMOCOGHbIe NPOrHO3MPOBaTb HAWMYULWMIA METOL NeYeHNsA C yYeTOM UHAUBUAYaNbHbIX
0COGeHHOCTEN NauneHTa.

CrpatndurKauma prcka ABNAeTCA OQHON U3 NPUOPUTETHBIX 3aflay B 34PaBOOXPaHEHUN.
OHa HanpasJieHa Ha MPOrHO3NPOBaHNE BEPOATHOCTM Pa3BUTUA 3ab0N1eBaHNI NN KX OC-
NOXHEHMI, 0COBEHHO B CITyyasX C BbICOKOW CMEPTHOCTBIO UNN TAXKENON MHBaNMAMN3aLneil.
PaHHAA npeHTdMKaLmA NayMeHTOB C NOBbILEHHbIM PYCKOM MO3BOMIAET CBOEBPEMEHHO
NPUMeHATb NpodunakTUyeckme n TepaneBTUYecKke Mepbl, TeM CaMblM CHUXKasA YPOBEHb
npexaeBpemMeHHON CMEPTHOCTM M YMEHbLUAA Harpy3ky Ha CUCTeMy 34pPaBOOXPaHeHNs.
MawwunHHOe obyuyeHune npegnaraet 3GPeKTUBHYIO anbTepHaATUBY TPaAULMOHHBIM CTaTu-
CTMYECKUM MoAaenam bnarofapsa CnoCO6HOCTY BbIABMATL CKPbITbIE, HEIMHENHbIE 3aBUCU-
MOCTU MEXAY MHOXECTBOM KJIMHUYECKMX N GU3MONTOTMYECKNX NapaMeTpoB 1 ncxodamu
3aboneBaHuii. OTo Aenaet MM MOLWHbBIM MHCTPYMEHTOM AJ1A MOBbILEHUS TOYHOCTY MPO-
FHOCTUYECKMX MOAeNen 1 noaaep>KKu NPUHATUAA KNMHUYECKUX pelleHnii. PasBrBaloLlyasn-
ca obnactb npumeHeHus M B meguumHe ncnonb3yeT afanTuUBHbIE anropuTMbl, CNOCO6-
Hble 06yyYaTbCA Ha 6ONbLUNX O6bEMaX MEAULMHCKMX AaHHbIX 6€3 HE06X0AMMOCTY ABHOIO
NporpamMmmMrMpoOBaHuA.

590 "Cardiology in Belarus’, 2025, volume 17, No. 4

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO




0630pbl 1 neKumu
Reviews and Lectures

CywecTByeT ynpolieHHasa knaccuoukauma cuctem U, ocHoBaHHas Ha nx GpyHKLMO-
HaslbHbIX BO3MOXHOCTAX. CUCTEMDI, pellalolme KOHKPETHbIE 3afaun B OrpaHUYeHHbIX
KOHTeKCTax, Ha3blBaloT y3kumu (narrow Al). B npoTYBOMNONOXHOCTb UM CUCTEMbI C UHTEN-
NEeKTyanbHbIMWU CMOCOBHOCTAMM, CONOCTaBUMbIMU C YENOBEYECKUMU 1 CMOCOOHBIMU pe-
LaTb WMPOKKIA CNEKTP 3afady, OTHOCAT K o6wemy U (general Al).

MeToabl MaWMHHOTO O6yYeHMA YCNTIOBHO AENATCA Ha 2 OCHOBHbIX Tuna: obyyeHue
¢ yuntenem (supervised learning) n obyueHune 6e3 yuutensa (unsupervised learning).
B 06yueHum c yuntenem mogens N dopmupyetca Ha ocHose obyuatollero Habopa AaH-
HbIX, re Ka>KaoMmy BXOHOMY Habopy COOTBETCTBYET 3apaHee N3BECTHbIN pe3ynbTaT. B me-
OnLMHe obyyeHne Mofenu 3aK/YaeTca B BbIABNEHUUN CBA3EN MeXAY MHAVBUAYANbHbIMA
XapaKTepucTUKaMm naLmeHTa n BEPOATHOCTbIO Pa3BUTKA 3a6051eBaHNA UK onpeaenex-
HOro 1cxofa B TeYeHne 3afjlaHHOro nepuoga BpemeHu. MNocne 3aBeplueHmnsa obyyeHns Ta-
Kasa MoAenb MOXET fAeflaTb NPOrHo3bl 419 HOBbIX NaLMEHTOB.

O6yuyeHue 6e3 yumTens, HaNnpPoTKB, He TpebyeT 3apaHee aHHOTMPOBAHHbIX (pa3MmeyeH-
HbIX) KapAMonorom aaHHbiX. AnroputMbl NI camocToATeNIbHO BIABAAIOT CKPbITbIE 3aKO-
HOMEPHOCTV U CTPYKTYpPbl B MaccrBe MHbopmaLumv 6e3 npAMOoro yyactus cneLmanmncros.
HecmoTpsa Ha akTMBHOe pa3BuTMe MeTOAoB obyyeHusa 6e3 yuutens, B MefuLMHe MOKa
npenmyLLeCcTBEHHO 1cnonb3yeTca obyyeHune C yunTenem Kak bonee HagexHoe B MnaHe
npeackasyemoCcTyi U MHTePNpPeTUPYEMOCTH Pe3ynbTaToB.

Ecnn noteHuman anroputmos WU B Takmx chepax, Kak ynpasneHue aBToTPaHCMOPTOM,
reHepaLusa TEKCTOB, YKe NONyYn LMPOKOe Npr3HaHKe, To BOMPOC 0 ToM, cmoxeT nn U
3aMeHUTb KapAuonora nnmn oCTaHeTca NLUb UHCTPYMEHTOM NOAAEPKKM B NPUHATUM pe-
LUEHWI, NO-NPEXHEMY Bbl3blBaeT OXMBJIEHHbIe NPOodeCcCcMoHalbHble ANCKYCCUN.

B OCHOBbI OBYYEHWA HEMPOHHbIX CETEW

B ocHoBy NI/ nonoxeHa maTemaTnyeckasa mogesib HelipoHa rofIoBHOroO Mo3ra, Nnosy-
yMBLLAA Ha3BaHWe NepPCENTPOH; OHa Obina NpepsioxeHa OpaHKkom PozeHbnatom B 1957 T.
Npen PoseHbnata BnocneacTeum 6oian NIoAOTBOPHO Pa3BUTbl PALOM UCCiefoBaTeNen,
B TOM uncne AnekcaHapom fanywKnHbIM, KoTopblid B 1970-1990-X rr. akTUBHO 3aHMMancA
npumeHeHnem metogos W, Bkniouvaa ncnonb3osaHne B meguuyuHe [1]. Ha puc. 1 npeg-
CTaBfeHa CXeMa MCKYCCTBEHHOMO HeMPOHa, BKNIOYAIOLWEro HECKONbKO BXOAOB (aHanorm
OeHOPUTOB), CYMMaTOp C MOPOroBbiM dN1IeMEHTOM (aHanor Aapa KNeTkn) U oauH BbIXOg
(aHanor akcoHa). B 3aBMCMMOCTY OT CyMMbl BXOAOB =W X,+ W X,+...+W X 1 NOPOroBoro
3HaueHVA | BbIXOAHOE 3HaUYeHUe HeMpoHa Y akTUBM3UpYeTCA (3HaueHmne 1) unu octaeTca
B MACCMBHOM COCTOAHUK (3HayeHue 0). Habop BecoBbix Ko3dduLMeHTOB (W1, Wy e Wn)
onpegensaeT cTeneHb BANAHUA KaX[4oro BXoAa Ha BbIxogHoe 3HadeHune Y. Bxoabl ¢ Becom,
6NN3KUM K eHNLE, OKA3bIBAOT Hanbonbliee BANSHUE, TOFAa Kak BXoAbl C BeCOM, 65n3-
KM K HYJTI0, MPaKTUYeCKN He BAMAIOT Ha pe3ysbTarT.

HelpoHHas ceTb (neural network, NN) — 3To cTpyKTypa, cocToswwana n3 Habopa snemeH-
TapHbIX HENPOHOB, OPraHM30BaHHbIX BO BXOAHOW CJI0I, OQWH UM HECKOJTbKO CKPbITbIX CJ10-
€B 1 BbIXOAHOW CNol. Ha puc. 2 npeacraBnieHa TUMMYHAA CXxema HEMPOHHOW CEeTU, MPUMEHS-
emou B MefuunHe. B KauecTBe BXOAHbIX faHHbIX NCMOJMb3YeTCA CEMaHTUYeCcKan 1 Konunye-
CTBEHHaA MeAnLUUHCKaA nHGopmaLms, a Ha Bbixoae GOpMUPYIOTCA AUarHo3bl, MPOrHO3bl 1
apyrve KnmHuyeckue BbliBOAbl. Y1CNo HEMPOHOB B BbIXOAHOM CNOe COOTBETCTBYET KONnye-
CTBY KNaccoB, nognexalymx knaccudukauuu. MNpm 3HaumtenbHOM yBENMYEHNN KONMYECTBa
CKPbITbIX CTIOEB HEMPOHHYIO CETb Ha3blBatloT rnybokon (deep neural network, DNN).
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Bxopgpi Boixoa Y (O unun 1)

Puc. 1. Cxema HelipoHa. BxogHble curHanbi (x1, X,y ees X,y X BECOBDIE Ko3¢puuymeHTbI (w1, Wy eesy w")
1 BbIXOAHOI curHan Y, NnpuHUMalowWwuii 3HauyeHus 0 unu 1, B 3aBUCUMOCTH OT CyMMbl

T=W X +W,X,+...+W X 11 OPOroBoro sHa4eHus |

Fig. 1. Neuron schematic. Input signals (x, x,, ..., x , their corresponding weights (w,, w,, ..., w ),
and the output signal Y, which takes the value 0 or 1 depending on whether the weighted sum

I=w X +W,X +...+W X exceeds the threshold value |

[nAa pnarHocTrkn, NPUHATUA KINUHUYECKMX PeLleHUin 1 NPOrHo3MpPOBaHNA HENPOH-
Hyl0 ceTb Heo6xoauMOo 06YyUMTb C UCMONIb30BaHMEM METO[OB MALUUHHOIO obyyeHus.
O6yueHue 3aKknoyaeTca B NocsiefoBaTeNIbHOW HAaCTPOWMKe MaTpuLbl BECOBbIX KO3bdu-
uneHToB W C Lenbio MUHUMM3ALMN OLINMOKN MeXAy npeficKa3aHHbIM U UCTUHHbBIM pe-
3ynbraToMm. B KauecTBe aTanoHa (MCTMHHOrO pesynbTaTa) NPUMEHATCA 3HAHMA U ONbIT
BbICOKOKBannuuUmMpoBaHHbIX Kapamnonoros (3kcneprtos). Hanbonee pacnpoctpaHeH-
HbIM MeTOOM HacTpolkmn BecoB W ABNAETCA rpafveHTHbIA MeToA, NPy KOTOPOM Ba-
HOCTb KaX/l0ro napameTpa U3MeHAeTCA MPONOpPLMOHaNbHO ero BKnaay B obLlyto owmn6-
Ky. BecoBble K03 drLIMEHTbI KOPPEKTUPYIOTCA UTEPATUBHO 1O TEX NOp, Noka ownbka E

BxopHoi cnon

CKpblTble cnou

BbixogHow crioi

Puc. 2. CTpyKTypa HelipOHHOI CEeTU C ABYMA CKPbITbIMU CIOAMU 1 OfHUM Bbixogom. Konnuectso
BXO/]0B, CKPbITbIX 11 BbIXOAHDIX C/I0EB U3MEHSIETCA ANA KaXKA0il KOHKPETHOI 3agaumn

Fig. 2. Structure of a neural network with two hidden layers and one output. The number of inputs,
hidden layers, and outputs varies depending on the specific task
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He AOCTUrHeT MUHUMANIbHOMO 3HayYeHuA. Ha Kaxkaom creflytollem Lware 3HauyeHue Beca
w(n+1) 3aBUCUT OT CKOPOCTUN 0OyYeHMA a 1 NPon3BOAHON ownbKn E oT npegbigylero
3HaueHuns w(n) [2, 3].

wit+1)=wt) —a 3E .
dw

KoHeuHas uenb 06yueHnA HeMPOHHOW CeTu — MUHUMM3aLMA ownbkuy E, nog KoTopon
NOHNMAETCA pacxoXAeHne mexay NpPaBWIbHbIMA K MpPeAcKas’aHHbIMK pe3yfbTaTaMu.
Bpemsa obyuyeHnA 3aBUCUT OT KONNMYECTBA BXOAHbIX 1 BbIXOAHbIX NePeMEHHbIX, CKOPOCTU
obyueHus a, a TakxKe OT NPOU3BOAMTENBHOCTM KOMMbloTepa. [locne 3aBeplueHms npouec-
ca 06yyeHNA HEPOHHYIO CETb MOXXHO MPUMEHSATb K HOBbIM NauueHTam. Heobxoanmo ot-
METWTb, YTO B Mef1LMHe obyyatoLme BbIGOpKIM CMOCOOHbI COfepKaTb MUMOHbI 3anucen
0 MauureHTax. 9To CTaHOBMUTCA peanbHbiM 6narofapa COTPYAHUYECTBY HECKONbKUX Mefu-
LUMHCKUX LIEHTPOB, 00beMHAIOLMX CBOI OMbIT B PaMKax OnpeAesieHHOro Hanpas/ieHus.

MHTeHcnBHOe pa3sutne W-npunoxeHnin B KapAWONOrUM Hayvyanocb MNPUMEPHO
€ 2015 r. YCNOBHO MX MOXHO pa3fenntb Ha iBE OCHOBHbIE rpynmbl:

1) UN-cuctembl ana aHanmsa 6MOMeaNUMHCKNX CUTHANoB u n3obpaxeHun (IKI, Y3U,

MPT, KT, N3T);

2) cucTeMbl NOAAEPXKKM MPUHATUA KIMHUYECKNX pelleHnin Ha ocHose N (nepcoHanmsu-
poBaHHaA MeguUnHa).

KnioueBbim npenmyLectsom mogenen MU asnaetca nx cnocobHocTb obpabatbiBaTh
OrpOMHble 06bemMbl UHPOPMALIML C BbICOKOW CKOPOCTbIO, 6€3 yCTanocTu 1 Cy6bbeKTUBHbIX
ownboK, NpUCyLLIMX YenoBeKy. B ganbHenwem paccmaTtprBatoTca Bonpochl 06 abdekTus-
HOCTK ncnonb3oBaHuA U B Kapgnonorum n npobnembl, BOSHUKaOLWME NPy BHEAPEHNUN
OaHHbIX TEXHONIOTUI B KINMHNYECKYIO MPAKTUKY.

B HEVIPOHHbIE CETWU V1 SNIEKTPOKAPANOIPADUA

dnekTpokapanorpamma (IKI), ucnonb3lyemasa B KIUHWYECKOW NpaKTuke 6onee
100 neT, no-NpeXxHemy oCTaeTCcA OAHUM U3 BaXKHENLLNX AMAarHOCTUYECKUX MHCTPYMEHTOB.
OpHako nuLb B NOCNefHne roabl Hauyana packpbiBaTbCA BCA MONHOTA €€ BO3MOXKHOCTEN
6naropgaps TeXHONOMMAM MalMHHOIO 0byyeHuA. Ha puc. 3 npeacTaBneHbl CxeMbl Tpagm-
LMOHHOMO Y OCHOBAHHOTO Ha MalUMHHOM 0ByYeHUN NOAXO40B K aBTOMaTUYECKOMY aHa-
nu3y SKI. B TpagMUNOHHON MOZENU KITOUEBYIO POSb UTPatoT 3KCnepThbl, GopmynumpyioLme
Habop AMarHoCTMYeCKNX NpaBwui, TOrAa Kak B MOAENM MalUMHHOro 0byyeHus 3Ty OyHK-
LNIO BbIMONHAET HENPOHHAA CeTb, CAMOCTOATENBHO BbIABMAIOWAA CKPbITble 3aKOHOMep-
HocTw B DKI-AaHHbIX.

Lndposas IKI npeobpasyerca BO BpeMeHHONW psAf, C paBHOMEPHOW 4YacTOTON AMC-
KpeTu3aumu, rge Kaxkaaa Touka npeacraBnsaet cobon amnautyay curHana B onpeaeneH-
HbIi MOMeHT BpeMeHu. Hanpumep, gna 10-cek. IKI-12, AUCKPETU3NPOBAHHOM C YaCTOTOM
1000 Iu, undppoBoe MpeacTaBieHMe — 3TO MaTpuua, cogeprkawas 120 000 otcueToB
(1000 Iy x 12 otBegeHun X 10 c.). lanee skcnepTbl yCTaHaBANBAOT B3aMIMOCBA3UN MeXay
napameTtpamu DKI-cmrHanos 1 cuHapomanbHbimu JKI-3aKknoyeHnaMu.

OunarHoctnyeckasa TouHocTb WM-IKIT Haxoputca Ha ypoBHe KBanmdbuLMpPOBaHHbIX
SKCMepTOB-KapAMONOros, OAHOBPEMEHHO CYLIeCTBEHHO TMpeBbiWasa YPOBEHb 3Ha-
HU Bpayeln CMeXHbIX cneuunanbHocTen. YyBCTBUTENbHOCTb U CneunduyHOCTb aHanu-
3a mopodonorunyeckoro dKI gocturnu 98% mn 80% cooTBeTcTBEHHO [4]. Mpn 3TOM pUCK
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TpapnUNOHHDbIN MeToA

Kl JKkcnept
Pewatowme OwnarHo3
A npasuna
MeTtopg c mawWHHbIM 06yuYeHuem
KT HelipoHHas ceTb HwnarHos

Puc. 3. TpaanymnoHHbIii (A) n mawmHHbIN (B) MmeToAbl aBTOMaTN4YECKOrO aHaNn3a
3neKTpoKapAnorpaMmmbi
Fig. 3. Conventionnal (A) and machine-learning (B) methods of automatic electrocardiogram analysis

NOXHOOTpULATENbHbIX 3aKnoueHnin y -IKI B 14 pa3 MeHblue, YeM Npu TPaanLMOHHOMN
SKI-guarHoctuke, npaeaa, y M-3KI HeckonbKo Bbille Obina YacToTa I0XKHOMONIOXKMUTENb-
HbIX 3aK/TOUYEHNI.

OpHako obyuyeHre HEeMPOHHbBIX CeTell COMPSAXEHO C HEOOXOAMMOCTbIO aHHOTUPOBa-
HuA JKI (pa3smeTka n cuHApomHasa JKI-AMarHocTuKa) BblICOKOKBaNMGpUUMPOBAHHbBIMI
Kapauonoramu, 4Tto npeacTasnseT coboi BecbMa TpyAoeMKyto 3agauy. [Npobnemy pelua-
0T MHTErpMPOBAHMEM [ATaceTOB M3 Pa3HbIX KIIVHUK 1 UCMONIb30BaHMEM OTKPbITbIX 6a3
SKI-paHHbIx Tvna Physionet [5].

B ctatbax A. Hannun et al. (2019), D. Zhang et al. (2021) noka3aHo, 4To coBnageHue
WU ¢ akcnepTamy Haxogutcs Ha ypoBHe 82-84%. Mpu 3Tom obyyeHUe MPOBOAUNIOCH
He Mo CTaHZapTaM MeOULNHCKOWN Knaccudukaumm, a Ha OCHoBe 06paboTKM TpekoB IKI-
curHanos [6, 71. B nccneposanumax A. Rath et al. (2021) n H. Rai, K. Chatterjee (2022) npoge-
MOHCTPUPOBAHbI TOYHbIE METOAbI AMArHOCTUKM MHbAPKTa Mr1OoKapaa ¢ nomoulbto NA-JKT.
Ina o6yueHms HenpoceTn 66110 Mcnonb3oBaHo 124 000 SKI 13 OTKPbITbIX 6a3 AaHHbIX.
NW-2KI gocTrrna BbICOKON TOUHOCTU ANArHOCTUKN NHPapKTa MruoKapaa — Ao 99,8% [8, 91.
C nomoubto MU-3KI Takxe ycrnewHo AMarHOCTUPYHOTCA BCe M3BECTHbIe HapyLUeHUs cep-
[eyHoro putma.

MprMeHeHne HeMpPOHHbIX ceTen K cTaHAapTHoM DKM no3BONWIO BbIABUTb MHOXe-
CTBO HENMHEWHbIX N NOTEHUMANIbHO B3aMMOCBA3aHHbIX NaTTEPHOB, paHee HeJOCTYMHbIX
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OnA HTepnpeTauun KnuHuumuctamu. Npasaa, Npy 3TOM BO3HMKNA Npobriema «4epHOro
AWKa». icnonb3oBaHme «YepHbIX ALLNKOB» — MOAENEN, He PacKPbIBaOLLUX MeXaHU3Mbl
NPUHATUA peLleHA, — Bbl3biBaeT 06E€CNOKOEHHOCTb U flaXke MOXeT NofopBaTb fJoBepue
CO CTOPOHbI Kapanonoros. C ApYroi CTOPOHBI, <BCKPLITME» TAKOTO «UePHOTO ALLMKa» CMo-
COOHO He TOJIbKO BOCCTaHOBUTb MPO3PayHOCTb, HO 1 MPEAIoKNTb HOBbIE rMnoTe3bl O Na-
Todusnonormm 3abonesaHuin.

MNoka3aTenbHbIM NPYMEPOM ABAAETCA pacno3HaBaHe 61UoNormyeckoro Bo3pacTa ye-
nosekKa c nomoubto NN-IKTI. B paboTe S. Cho et al. (2025) 661510 NPOAEMOHCTPUPOBAHO,
KaK HelpoHHasa ceTb NO3BONAET ONPeAeNTb PAaCXOXEHNE MEXAY KaneHAapHbIM 1 61o-
NornyeckrM Bo3pacToM yesioBeKa. [1na obyyeHusa mogenu 6bin UCMOb30BaH MacwTab-
Hbln AaTaceT, BKAtoyvaowmin 1,553 mnH IKI-3anucen ot 689 639 yuyacTHMKoB. Bannaauma
pe3ynbTaToB NPOBOAMNIach Ha 6 He3aBUCMMbIX MeXAYHapOoAHbIX BblOOpKax, BKIOUato-
wmx 733 133 3KI n3 IOxHoi Kopen, CLLUA n BennkobputaHuu. B aHanus 6binm BKOYEHDI
KNMHMYECKNe faHHble, CBeeHMA O CONYTCTBYOLWMNX 3aboneBaHmaAx 1 10-cek. 3anucy 3KI.
Bce yyacTHMKM 6binn pa3geneHbl Ha 2 Fpynnbl: HOPManbHOe cTapeHune (pa3Huua mexay
KaneHZapHbIM 1 61onornyeckum Bo3pacTom < 7 f1eT) U YCKOpeHHoe cTapeHue (pa3Huua
> 7 neT). Nocne 06paboTKn faHHbIX ObINO BLIABIEHO, YTO CPEAHAA Pa3HULIA MEXAY KaleH-
JapHbIM 1 B61oorMyecKnm Bo3pacToM COCTaBUIa B aMeprKaHCKol KoropTe —4,7 roga, B
toxHOKopelickon —0,1 ropaa, a B 6putaHckom +4,7 ropa, UTo yKasblBaeT Ha bonee yCcKopeH-
Hoe cTapeHue xuTenel BenukobpurtaHnn. Kpome Toro, B rpynne c nprM3HakamMmuy yCKOpeH-
HOro cTapeHus, BbiABNeHHOro no MI-3KI, 6bin ycTaHOBNEH NOBbIWEHHbIN PUCK Pa3BUTUA
bnbpunnALuMN Npegcepanii: OTHOLLEHME PUCKOB cocTaBuo 2,5 (95% AW 2,2-2,8) [10].

Kpome 6uonorunueckoro sospacta MN-IKI ycnewHo ucnonb3ytotca ana onpegene-
HMA nona MnageHua ¢ BbICOKOW ToUHOCTblo (Nnowagb nog ROC-kpueon 0,97), BbiABne-
HUA UCPYHKUMM NEBOTO »Kenyfouka, OOHapyKeHUA CKPbITbIX apUTMUIA, HE NPOABAALD-
Lwmxca Bo Bpems 3anuck [11, 12], a TakxKe Ana onpefeneHna HauyanbHOM CTagum LMppo3a
neyvenm [13].

B HEVIPOHHBIE CETV NPU AHAJTN3E MEANLNHCKNX M3OBPAXEHI

Cnctembl I cnoco6HbI € BbICOKOWM CKOPOCTbIO Y TOYHOCTbIO aHaNU3NpPoBaTb Meau-
LMHCKMe n306parkeHus, 4To cnocobcTByeT BbiABNEHMIO 3a001eBaHNI YKe Ha PaHHKX CTa-
anax. icnonb3ya cnoxHble anroputmbl, U moxkeT TOUHO BbIAENATb KNloUYeBble CTPYKTYpbI
Ha 1M306paXeHunsAX, Takne Kak Onyxosn, KPOBEHOCHbIe COCYAbl UK Knetku. MiHTerpauun
W B cdepy meanuUMHCKON BU3yanu3aumm UrpaeT BaXKHY pofb B Pa3BUTWM NepcoHanu-
3MPOBAHHON MeauLMHbI.

MNepBoouepenHoOe BHUMaHWe yaenaeTca UCC/iedoBaHMI0 MOPaXKeHW NIerknx, 4To CTa-
1O NPUOPUTETHLIM HanpasneHvem npumeHeHusa U B megnumHe, ocobeHHO B YCNOBUAX
naHgemmm COVID-19. 3¢deKkTnBHOCTL Mogenen gnarHoctnkn COVID-19 no AaHHbIM KOM-
nbloTepHOW ToMorpadumn C MCNonNb30BaHNEM aJiTOPUTMOB MALUIMHHOTO obyyeHuA Obina
nogTeep)kaeHa B mccnegosaHum L. Pinto-Coelho (2023). Kpome Toro, paspaboTtaHHyto
UM MOZENb MOXHO afanTMpoBaTh K APYrM TUMam n3obpaxeHuin 1 obydatb faxe npu
orpaHuyeHHom obbeme paHHbIx [14]. W TakKe NpogeMOHCTPMPOBan BbICOKYO 3bdek-
TUBHOCTb MPU aHann3e M306paxeHNn ceTyaTky rmasa. Tak, cuctema Ha ocHoee MU po-
CTWINa YyBCTBMTENbHOCTM 97% 1 cneunduyHocTn 93% npu anarHoctuke anabetTmyeckom
peTuHonaTuv — OQHON M3 BeAyLMX NPUYMH CnenoTbl B mupe [15].
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Kpome Toro, N cnocobeH BbINONHATb CerMeHTaLmIo cepaua No AaHHbIM KOMMbIOTEP-
HoW ToMorpadunm He Xy»e BbICOKOKBaNnOMLMPOBaHHbIX creumnanmcTos. lokasaTtenm yyB-
CTBUTENIbHOCTU 1 cneLndrUUHOCTM cocTaBunm 96,7% n 99,4% cootBeTcTBEHHO [16]. TexHo-
norua NN 3apekomeHgoBana cebs Kak HafieXHbI MOMOLLHUK Bpaya, YCKOPAA NpoLecch
[OVarHOCTMKM 1 cnocobCTBYA Honee onepaTvBHOMY JIeUeHNI0 NaLNEeHTOB.

AKTVMBHO pa3BuBaeTcA 0b6paboTKa M3obpakeHUn cocygmctoro pycna. KopoHapHas
aHrnorpadua ABNAETCA BaXKHEMLWMM METOAOM AMArHOCTMKM U MPUHATUA KINHUYECKNX
peLleHui Npu BbIbope METOAOB NeYeHNA NALMEHTOB C ULeMUYECKOW 6onesHbio cepaua.
OpHako BuM3yasibHasA oLeHKa CTeMeHN CTEHO30B KOPOHaPHbIX apTepuin No AaHHbIM aHTO-
rpaMMbl XapaKTepu3yeTca HWU3KOW BOCMPOM3BOAMMOCTbBIO: PACXOXKAEHNA BO MHEHUAX
MeXIy 2 3KcnepTamu Bapbupytotca oT 7,6 fo 22,5%. OcobeHHO BbiCOKa BEPOATHOCTb
CyObeKTUBHOW OWMOKN NPU MHTeppeTaL M NPOMEXKYTOUHbIX CTEHO30B — B Anana3oHe
oT 40 go 69%. R. Avram et al. (2023), ucnonb3ys 13 843 cH1MKa aHrnorpaduyeckux uccne-
[I0BaHWI, BbINONMHEHHbIX B KanndopHMIickom yHUBepcmTeTe, 06yumnm HEMPOHHYLo ceTb
CathAl oueHMBaTb 3HAYMMOCTb CTEHO30B KOPOHaPHbIX apTepuii. AnropuTmbl 66111 npo-
TECTUPOBAHbI Ha KOHTPOJIbHbIX Habopax AaHHbIX C UCMONb30BaHNEM 3TaSIOHHbIX METOK,
YCTaHOBNEHHbIX 3HAOBACKYNAPHbIM XMpyprom. PaspabotaHHasa cuctema CathAl npopge-
MOHCTpUpOBasa BbICOKYI0 TOYHOCTb B pacno3HaBaHuy GyHKLMOHANIbHO 3HaUYMMbIX CTe-
HO30B. Ha puc. 4 npeacTasneH ¢pparmeHT paboTbl anroputma CathAl npu oueHke cteneHn
TAXKECTN cTeHo3a. [lofo6HO Kapamnonory, cuctema BbigenaeT 30Hy MHTepeca, KOTopas aHa-
nusunpyetca ¢ npumeHeHnem NI, c oLieHKon BbipaXXeHHOCTM CTeHO3a 1 NpeacTaBleHnemM
pe3ynbraTa B NpoueHTax. YyBCTBUTENbHOCTb U cneundryHoCcTb MeToaa coctasunv 80% u
74% cootBeTcTBEHHO [17]. MMpn BHewWwHen BanMaaumnmn nokannsaumna cTeHo3a KOPPEeKTHO
BblABNANachb B 84,5% cnyyaes, yposeHb C-ctatnuctmkuy 0,89.

Taknm 06pa3zom, TexHONornA NHTerpauumn meauLmMHcKom susyanunsauum ¢ M nprusena
K 3HaUnTeNIbHbIM AOCTMXKEHUAM B 3[PaBOOXPAHEHNI: OT paHHero BblABNEHNA 3aboneBa-
HWI 4O NEePCOHANU3NPOBaHHOW ANAarHOCTUKK 1 neyveHuns. bnarogapa BoamoxHoctam NN

AHaTOMMA N NOKanMsaumna cTeHo3a OLeHKa cTeneHu TAXKEeCTN CTeHo3a

—> —> 89%

Puc. 4. Cucrtema NCKYCCTBEHHOIO NHTEe/J1eKTa ANA pacno3HaBaHNA CTENeHUN TAXKeCTN CTEHO30B
KOpPOHapHbIX apTepuii (aaanTupoBaHo u3: R. Avram et al., 2023)

Fig. 4. Artificial intelligence system for recognizing the severity of coronary artery stenoses (adapted
from: R. Avram et al., 2023)
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MegnunHCcKne cneumanncTbl MOTyT Bd)d)EKTI/IBHO aHanm3npoBaTb VI306pa)KEHVIF| N NnpnHn-
MaTb 060CHOBAHHbIE KNNHUYECKNE peweHunA 60ee KaueCTBEHHO 1 onepaTtneHO.

B HEVIPOHHBIE CETU 1 OUBPUNNALIMA NPEACEPONIA

Oubpunnauma npeacepgun (P) asnaetca Hanbonee pacnpocTpaHeHHON dopmor
HapyLWeHNn cepfevyHoro putmMa. 3TO COCTOAHME CBA3AHO C MATUKPATHbIM YBENNYEHNEM
puUcKa MHcynbTa 1 TpoMboambonuu. HepoHHble ceTn 6biin obydeHbl ANd NPOrHo3u-
poBaHusA Bnepsble Bo3HUKLWeN Pl B TeueHNe ofHOro roga y naumeHToB 6e3 aHamHe3sa
JaHHoro 3aboneBaHusA. B uccnegoBaHumn ncnonb3osaHo 1,6 munnnoHa undposbix K
B 12 cTaHAapTHbIX OTBEAEHUAX, 3aperncTpuposaHHbIX y 430 000 naumeHToB. BaxkHO OT-
METWTb, YTO HEPOCETb aHaNM3MpoBana NCKYnUTeNnbHo Tpekn JKI-curHanos, He npube-
ras K TpaguUMOHHbIM aMMANTYAHO-BPeMEHHbIM napameTpam. IPPeKTUBHOCTb MPOrHo-
3upoBaHua O cnepyrowas: nnowaab nog ROC-kpuson coctasuna 0,85, a COOTHOLLEHME
PUCKOB MeXAy rpynnamm BblICOKOroO M HN3KOro pmcka Ha npotsaxeHuun 30 neT gocturnio
7,2 (95% 1N 6,9-7,6) [18]. Takne NporHo3bl NO3BONAIOT BbIABMAATb NALNEHTOB C NOBbILLEH-
HbIM PUCKOM MHCYNBTOB, CBA3aHHbIX ¢ I,

BbiaBneHue napokcuamanbHon dopmbl O npeactaBnaeT ocobyio CNOXHOCTb, NO-
CKOJIbKY Npu obpalleHnn B MeguUUHCKoe yupexaeHue y 60nblINHCTBa NaLMeHToOB pe-
rMCTPUPYETCA HOPMaNbHbIN CUHYCOBbLIN PUTM. TeM He MeHee DKI, cHATaA B neprog Hop-
ManbHOro CMHYCOBOrO pUTMa M NpoaHanu3npoBaHHaA C ucnosb3oBaHvem WU, moxet
CNYWUTb OCHOBOW ANA MPOrHO3MPOBaHNA CKPbITbIX Napokcmamos OI1. Tak, B nccnego-
BaHun G. Christopoulos et al. (2022) peTpocneKTVBHO OLEeHUBaNacb BEPOATHOCTb pas3-
BuTnA O no gaHHbIM 544 300 SKI, 3aperncTpupoBaHHbIX 10 MaHudecTauumn 3abone-
BaHuA, 1 413 500 IKI nocne ero maHudectaunn. CpegHUn cpok HabnogeHNa cocTaBui
5,4+5,7 ropa. CtpatudukaLma prcka NnpoBoamMnacb Ha ocHose AaHHbIx K, Bo3pacTa na-
umeHToB 1 wkanbl CHARGE-AF. TouHOCTb NpOrHo3a, BblparkeHHasA B BuAe NoWaan nog
ROC-kpuBon, coctasuna 0,72 [19].

B Bpa3unumn HenpoHHaa ceTb Gbina obyyeHa nporHosnpoBaHuio Ol Ha ocHoBaHMK
aHanm3a 2,3 munnumoHa K. B rpynne BbICOKOro purcka BepoAaTHOCTb pa3suTua Ol npeg-
CKasblBanacb C BbICOKOW TOYHOCTbIO (ypoBeHb C-cTaTUCTMKM — 0,7), Torga Kak y naumeHToB
C MMHMMasbHbIM PUCKOM YacToTa cBobogbl oT Ol npeBbiwana 85% B TeueHne cemuneT-
Hero nepuopa HabnogeHua [20].

B npocnektusHoM nccnegosaHun T.I. BalixaHckoi 1 coaBT. (2024) 66111 ob6cnefoBaHbl
230 naymneHTOoB C MeMmyeckor 6onesHbio cepaua U/vnu aptTepranbHOW rmnepTeH3nen.
Mepwnop HabnopeHna coctaBun 48 [34; 59] mecaues. Y Bcex MaLMEHTOB BbIMOHAMNACL
perucTpauma Kl B 12 cTaHAapTHbIX OTBEAEHUAX NPY CUHYCOBOM puTMe. Snusoabl O
BbIABNANNCH C MNOMOLLbIO XONTEPOBCKOrO MoHUTOpUpoBaHua JKI, a Takxke npu MHTep-
POrMpoBaHNUN UMMIAHTUPOBAHHBIX 3EKTPOKapAMOCTUMYNATOPOB. Ha ocHoBe npeuu-
3MOHHOrO aHanu3a P-sonHbl SKI 6bina nocTpoeHa Mofgenb NPOMNOPLMOHANbHBIX PUCKOB
Kokca, Bkntoyatowwas cnegylowime npeaukropbl: AAnTenbHOCTb P-BonHbI >120 mc, Hanu-
ure MmexnpeacepaHomn 6nokagbl, amnnutyga P <0,1 MB, nHaekc mopdonoruna — BonbTax —
anutenbHocTb (MVP) >3 6annos, nnowagb TepMrHanbHol ¢asbl B otBegeHun V1 (PTFV1)
< -4 MB:Mc. Mogenb 6bina gonosnHeHa AaHHbIMK 06 YBeNIMYeHNn pa3MepoB IEBOrO Npej-
ceppus 6onee 42 Mm 1 NpusHakamu Gprbposa no gaHHbIM MPT ¢ KOHTpacTUpPOBaHMEM ra-
fonvHveM. Mpn HanuMM yKazaHHbIX NPeAUKTOPOB BEPOATHOCTb pa3BuTna O B TeueHne
3 net pocturana 95% (AUC=0,96) [21].
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npOFHOCTI/I‘-IECKaﬂ TOYHOCTb MOZENN oKasanacb CONOCTaBUMOWN C pe3ynbratamn Mo-
nenen Ha ocHose A, NpPpn 3TOM OHa COXpPaHAa BbICOKYIO CTeNEeHb MHTEPNPETUPYEMOCTHN.
o710 CBMAETENDbCTBYET O TOM, YTO NPU CPAaBHUTENBHO He6oNbLUNX (HECKONBbKO COTEH) 0bbe-
MaX faHHbIX MpegnoyteHne ciegyet otaaBaTtb TPaANUNOHHDIM CTaTUCTUNYECKM MeTOA4aM.

B HEVIPOHHBbIE CETW NMPU NPOITHO3E MHCYNbTA

Mapagrrma nporHo3a nHcynbTa TPaANLNOHHO OCHOBbIBaNaCh UCKMIOYNTENBbHO Ha UC-
NoJIb30BaHUM KIIMHMYECKMX LKA PUCKA, @ TaKXKe aHAMHEeCTUYECKMX 1 Aemorpaduryeckmx
nepemeHHbIX. 1A OueHKN BEPOATHOCTUN MLWIEMNYECKOTO MHCYMbTa NPUMEHAINTCA Takue
wkanbl, kKak CHADS2, CHA2DS2-VASc, ATRIA, CHARGE-AF n gpyrne. OgHako nx nporHo-
CTMYeckasa TOYHOCTb ocTaeTca ymepeHHon (AUC B npepenax 0,60-0,65), NOCKONbKY OHM
YUMTbIBAKOT NUWb 6-7 NONyNAUMOHHbIX NapameTpoB. CoBpemeHHaa napagvrma, onwu-
palooLwanca Ha MeTofbl MaWMHHOIO obyyeHus, ncnonblyeT Gonblune o6bemMbl faHHbIX 1
MHOTFOUMCNEHHbIE NPEANKTOPDI, BKNOYasA UHGopMaLmio 13 GyHKUMOHaNbHbIX nccnemo-
BaHuI (KT, Y3W, MPT), uto cnocobcTByeT 3HaUMTENbHOMY MOBbILIEHNIO CTEMEHW NepCo-
HanmM3aumm NporHo3a. Tak, MoeNb Ha OCHOBE HEMPOHHON ceTun, pa3paboTaHHas S. Jung
etal. (2022), BbisiBna fo 48 HOBbIX MPOrHOCTUYECKN 3HAUMMbIX MPU3HAKOB. ITO NO3BOJIN-
NO CyLeCTBEHHO NOBbICUTb TOYHOCTb NPorHo3a (yposeHb AUC 0,89), uto Ha 37% BblLue No
CpaBHeHMIO C Hanbonee pacnpoCTPaHEHHbIMU LWKanaMu pucka [22].

HecmoTps Ha MHoroobelyatolme NepcneKkTMBbl NPUMEHEHNA HEMPOHHBIX CeTell B
NPOrHO3MPOBaHUN VMHCYNbTa, HEOOXOAUM CAEPXKaHHbIA ONTUMM3M, MOCKONbKY BHefpe-
HUe 3TUX anropuTMOB B MOBCEAHEBHYIO KIIMHNYECKYIO MPAKTUKY CONPOBOXAAETCA PALOM
HepeLleHHbIX Npobnem. ANropuUTMbl MalWMHHOTO 00yYeHUA YacTo Knaccuduumpytotca
KaK «UepHbIN ALLMK», MOCKONbKY He NO3BONAOT YETKO NOHATb, Kak MMeHHO dopmumpyeTca
NPOrHO3 1 Kakue nepemMeHHble BHOCAT HanbonbLUMIA BKNag, B OLEHKY pucka UHcynbta [23].

® HEVIPOHHbIE CETW/ NPWU MPOTHO3E BHE3ANHOW CEPLEYHOW
CMEPTK

Mopenn NN cTaHOBATCA anbTepHaTUBOW TPAAULMOHHBIM LUKanam pUCKa, MOCKOSbKY
NO3BOJIAIOT aBTOMATMNYECKM N3BEKATb KJIl0UEBbIE XapPaKTePUCTUKN N3 CUTHANOB, BPEMEH-
HbIX PAZOB UM N306paXKeHUN, Hanbosiee 3HAUNMbIX ANA KNUHUYECKUX U Gusrnonoru-
yeckmx ncxopoB. DKI-12, ocHalleHHaa NporpaMMHbIM obecrneyeHnem ¢ NPUMeHeHNEM
MW, obnagaet BbICOKMM NOTEHLMANOM Kak HEMHBA3VBHbIN METOL CKPUHMHIA ANA OLEHKN
pUCKa XMU3HEeYrpoXKaloLwwmx apuTMnin 1 BHe3anHom cepaeuHorn cmepTn (BCC) 6naropapa
HU3KOW CTOMMOCTU W LUIMPOKOWN AOCTYNHOCTU. [NoKa3saTenun, nonyvaemble 13 JKI, oTpaxa-
0T 3 K/IOYEeBbIX MEXaHM3Ma MaToreHesa »eslyfouykoBblX TaxMapuUTMUIA: HapyLlLleHne aB-
TOHOMHOW perynaummn cepieyHoln AeaTenbHOCTM (BapuabenbHOCTb cepieuHOro puTma,
3amepsieHVe cepfeyHoro pMTMa), aHoManbHasa penonapusauna *enyaoukos (anbtepHa-
uma T-BonHbl >45 MKB, nHTepBanbl QTc >450 mc, Tpeak-Tend >100 mc), a TakKe natonorusa
MUMOKapgaa u npoBogaLlein cnctemol (GparmeHTUpoBaHHbIN Komnnekc QRS, AnMTeNbHOCTb
QRS >120 mc, yron QRS-T >105°). B cBoem nccnegosaHun M. Kolk et al. (2025) nokasanu,
uTo 06Hapy»KeHue 3TMx IKI-MmapKepoB CBUAETENLCTBYET O BbICOKOM pucke BCC B TeueHne
2 nert, ypoBeHb C-ctatnctuku 0,74 [24].

AHanoruuHble pesynbraTbl 6bUIM nonyuyeHbl B MccnegosaHun A. @ponoBa € COaBT.
(2019). bbinn obcneposaHbl 1014 NaUMEHTOB C UWEMUYECKON 6oMe3Hblo cepaua u/unm
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apTepuanbHol runepteHsuein. B TeueHne natuneTHero nepuoga HabnogeHmsa y 90 na-
LUMeHTOB 6blM 3adUKCUPOBaHbI CllyYan >Kenyfo4KOBOW Taxukapauu, dubpunnauymun
xenygoukoB 1 BCC. Mo gaHHbIM BbiweyKa3aHHbIX JKI-MapKkepoB 3NeKTpUYecKkon He-
CTabunbHOCTN MMOKapgaa Obina JOCTUrHyTa BbiCOKaA TOYHOCTb nporHosa BCC, ypoBeHb
C-ctatnctnkm 0,85 [111.

Crpatnédmkaums pucka BCC ocTaeTcs ofHOM U3 KOYEBbIX 3aa4 COBPEMEHHON Me-
anuunHbl. W npefocTaBnaeT HoOBble BO3MOXHOCTM A1 MOLENNPOBAHUA SNEKTPUYECKOrO
LUTOPMa, KOTOPbIN YaCcTO ABNAETCA NPUYMHOWN NIeTaIbHOro NCXOZa.

B® HEVIPOHHbIE CETW VS WWKAJbl PUCKA CEPOEYHO-COCYQNCTOU
MNATONOIMMn

B HacToAwee BpemMA AnA NPOrHO3NPOBaHWA CePAEeYHO-COCYAUCTbIX 3aboneBaHuUn
(CC3) npenmyLLeCcTBEHHO MCMOJb3YIOTCA LWKaMbl PUCKA, OCHOBAHHbIE Ha KIINMHNYECKMX
XapaKTepuCTUKax nauueHToB M Hanuumm ConyTCTBYOWMX 3aboneBaHWA. TN LWKanbl
No3BOJIAIOT OLIeHNTb BEPOATHOCTb Pa3BUTMA HeONaronpuATHbIX CePAEYHO-COCYANCTbIX
cobbITnin B 6yayLiem 1 cnocobCTBYOT NPUHATUIO CBOEBPEMEHHbBIX KIIMHUYECKMX peLle-
Hui. Hanbonee WnMpoKo NpYMeHAIOTCA Takne nonynsapHble mogenu, kak Framingham
Risk Score (FRS), Seattle Heart Failure Model, EuroSCORE, wkana ACC/AHA v gpyrue.
MporHo3bl, 0CHOBaHHbIe Ha TPAAULMOHHBIX pakTopax prcKa, NO3BONAIT NpeackasaTh
ceppeyvHo-cocyamucTble cobbiTuA Ha ropusoHTe 5-10 net. OgHaKko Takue OLUeHKU MoryT
KaK 3aBblllaTb, TaK U 3aHMXaTb PUCK ANA OTAENbHbIX FPYNn NauneHToB. B ¢BA3M € 3TUM
aKTyanbHbIM HanpaBlieHNeM NPMMeHEHNA HENpPOCEeTEBbIX TEXHONOMMIA B KapamMonorum
CTano cosflaHne mogfenen oueHkn pucka pa3sutma CC3 1 cBA3aHHbIX C HUMK Hebnaro-
NPUATHbIX UCXOLO0B.

B 2019 r. wkany FRS cpaBHUNM ¢ MeTogaMm MalLMHHOTO 0OyyYeHUA ANA NPOrHo3npoBa-
HUA pa3BUTUA MLeMMYecKol bonesHu cepaua B bnmxanwue 10 neT. B xope TpexneTHero
HabniopgeHnsA 3a 2608 nayneHTaMm 66110 YCTAaHOBNEHO, YTO TOYHOCTb MPOrHO3a C UCMONb-
30BaHMeM obyyeHHbIX HerpoceTel fgocTurna 74%, uto Ha 11% BblLle NO CpaBHEHMIO C pe-
3ynbTaTaMu, NoslyyeHHbIMK Mo Wwkane FRS. CxoaHble pe3ynbTathl Obinn NonyyeHbl 1 Npu
NPOrHO3MPOBaHNM PUCKa MHCYNbTa B KoropTte 13 503 842 nauMeHTOB: TOYHOCTb Henpoce-
Tel cocTaBuna 78%, TakxKe NpeB30MAA pe3synbTaTbl NpUMeHeHnA wkanbl FRS [25].

bbino npoBegeHO NPOCNeKTUBHOE KOFOPTHOE uccnefoBaHue, B KOTOPOM UCMOMb-
30BaNnCb PYTUHHbIE KNUHUYECKNe AaHHble 378 256 nauyneHToB B BennkobputaHum, He
MMeBLUMNX CepAeYHO-COoCyaNCTbIX 3aboneBaHUn Ha MOMEHT Havana HabntogeHus. Anro-
putmbl I Take cpaBHUBanuChb co wkanon FRS. Mo TouHOCTN NpOrHo3npoBaHmA Hel-
pOHHble ceTn npeB3ownu wkany FRS Ha 3,6%, 4TO NO3BONUIO YBENUYNTb KONNYECTBO
nay/eHToB, NOyYaloLWmMX KAMHNYECKYIO NONb3y OT MPEBEHTUBHOIO JleueHns [26].

Brneuatnsatowme pe3synbTatbl 66111 nonyyeHbl B KOxHoM Kopee, roe cpaBHMBanach Tou-
HOCTb NPOrHO3MPOBaHUA UleMUYecKkorn 6onesHn cepaua c ucnonb3osaHuem NA-mogenu
n wkanbl FRS y 8800 navuumeHTOB 13 HauroHanbHOro pernctpa HenHoeKLMOoHHbIX 3abone-
BaHuMI. Ha nepsom 3tane B I-mopenb 6bino BknoueHo 16 GakTopoB puCKa, Mocse Yero
M3 aHanm3a 6biM UCKNIYEHbl B3aUMHO Koppenvpylowmne nokasaTenu: aptepuanbHoe
[aBneHne, NHAEKC Macchbl Tena 1 obLmin xonecteprH. AHanu3 nokasarn, Yto B KOpPencKom
nonynAaunm Hanbosnbluee NPOrHOCTUYECKOe 3HAUeHMe MK NPOrHo3e nieMmyeckom 6o-
ne3Hu cepiua UMeIT YPOBEHb TPUMMLEPUAOB U HaNNYMe XPOHNYECKON NOYEYHON He-
[OCTaTOYHOCTU. TOYHOCTb NPOrHO3NpPOBaHMA C ucnonb3osaHmem U coctasuna 87,0%,
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Torga Kak no wkane FRS — nuwb 6,7% [27]. MoXHO caenaTb cneyioWnin BbIBOA: B YC/10-
BMAX peanbHON KIMHMNYECKOW NPaKTUKM SKCTPanonAumna TPaguLMOHHON LWKanbl puUcka
nwemnyeckon 6onesHn ceppua FRS n3 cTpaHbl-pa3paboTumnka B gpyruve CTpaHbl MOXeT
CYLLECTBEHHO CHMXaTb TOYHOCTb MPOrHO30B. /13 3TOro cnepyeT, YTo NPOrHOCTUYECKME
MOZenun AOMKHbI afanTMPOBaTbCA K HaUMOHanbHoOM cneundurKke Kaxgon ctpaHbl [28-31].

Takum obpasom, HEMpPOHHbIE CeTH, co3faBaemMble AnA NporHo3npoBaHma CC3, npo-
[eMOHCTPMPOBanM CBOe MPeUMyLLEeCTBO Nnepes Likanamm prcka 6narogapsa 1Mcnonb3o-
BaHuW0 6onblunx aaHHbIX (big data), cnocobHOCTM BbIABNATL CKPbITble B3aUMOAENCTBUA
mexay dakTopamu pucka 1 onpefenatb Hanbonee 3HauMMble N3 HUX. TeM He MeHee, B
COOTBETCTBMUN C NPUHLMNAMW JOKa3aTeNlbHOW MeauLMHbI, HeobxoarMa BHELLIHAA Banu-
dauma -mopenein, Tak Kak OHU YacTo IEMOHCTPUPYIOT MeHee 3HauMMble pe3ysbTaThbl No
CpaBHEHNIO C TEMU, KOTOPble aHOHCHPYIOT pa3paboTumKu.

B HEVPOHHBIE CETU U CTATUCTUYECKWUE METOAbI

MHorue nccnegoBaTenv 3a4atoTCA BaXkHbIM BONPOCOM: HACKOJSIbKO ONpaBAaH Nepexos,
OT CTAaTUCTUYECKNX METOAOB 06paboTKN MeAULMHCKON nHGOPMaLMn K METOAAM MaLLVH-
Horo obyuyeHna? YumTbiBasa 06LHOCTb MOAXOA0B, FPaHMLIa MeXAY CTaTUCTUKON U MaLLNH-
HbIM 06yueHMeM ocTaeTcA pa3mbIToN. TeM He MeHee CTaTUCTUYECKUE MeTObl HanpaBeHbl
Ha NnonyyeHve HOBbIX 3HaHWI 13 YXKe U3BECTHbIX AaHHbIX, TOra Kak MallMHHOe obyyeHne
Nno3BoNAeT N3BNeKaTb HOBYIO MHOOPMaLMIO U3 HOBbIX, PaHee He NCCeOBaHHbIX faHHbIX.

B cTaTucTuKe B3aMMOCBA3M MeXAy NepemMeHHbIMU OMMCbIBAIOTCA C MOMOLLbIO KO3$-
buumneHTOB Koppenauun, oTpakalowWwmx NPerMyLLeCTBEHHO JNUHENHble 3aBUCUMOCTM.
OfHaKo B XMBOM OpraHu3me 60/1bLUMHCTBO B3aVIMOAENCTBUIA HOCUT ABHO HENUHENHDIN
XapaKTep, U MUMEHHO HENPOHHbIE CETU CNOCOOHbI BbIABNATb CKPbITblE, paHEe He3aMeTHble
NHPOPMaTUBHbIE NPU3HAKMN.

B Tabnuue HXe NnpeacTaBneHbl OCHOBHbIE Pa3NNYMA MeXAY CTaTUCTUYECKMUN MoJie-
NAMKW 1 MOAENAMU MALIVHHOTO 0ByYeHus.

Ona saddektuBHom pabotol M Heobxoanmbl Gonblune o6bemMbl JaHHbIX — 3a4acTyio
3TO UHPOPMaLMA O HECKONbKNX AeCATKAX TbICAY MNALMEHTOB. Takme MacCUBbI AaHHbIX, Kak
npasuno, JOCTYMHbI TOJIbKO B PaMKax MeXAyHapOoLHOro COTPYAHUYECTBa C MHTerpauuen
6a3 JaHHbIX pPa3fIMYHbIX OpraHu3auunin. iccnegoBaHma, oxBaTbiBatoLWMe NNLLb HECKOJTbKO
COTEH NaLMeHTOB, He MO3BONAIOT B MOSIHOW Mepe peann3oBaTb noTeHumnan MM n He obe-
CNeyrBaloT 3HAUNTENbHbIX MPEUMYLLECTB OT €r0 MPUMEHEHUS.

CpaBHeHMne mofenei MallMHHOro 06y4YeHNA C TPaANLMOHHBIMM CTaTUCTNYECKMMUN MeTOAaMN
Comparison of machine learning models with conventionnal statistical methods

MapameTpbi CraTucTuyeckne moaenu MalwmnHHoe obyueHne

Konnuectso
puck-dakTopos

OrpaHunyeHo bes orpaHnueHnin

KnuHunuyeckne gaHHble, CUMNTOMBI,

Tunbl BXOQHbIX AaHHbIX + A[l, OKI, XM-2OKT, XM-AL, Y3W, KT, MPT

KOMOPOUAHOCTb
Bpems Bbluncneruna
MwuHumanbHoe OT MUHYT [0 HECKONbKMX YacoB
mopenun
WHTepnpeTauma pesynb- | bannbHas oueHKa, oTHoWweHMe WwaH- | CNOXHOCTb KNUHUYECKOW nHTepnpeTa-
TaToB COB, Bpems [0 cobbITuA LK, «<4EPHBIN ALLNK»
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B /ICKYCCTBEHHbIV MUHTENNEKT M HOBbIE BbI3OBbI

W, nHTerpupytowmnn 6onblume mMaccusbl MeULMHCKOW MHbOPMaLUmM, MOXeT npe-
B30WTM YenoBeka 6narofaps CBOel onepaTtMBHOCTY, NapanniefibHon 06paboTke AaHHbIX
N OTCYTCTBUIO YCTANOCTN N HEBHMMATENIbHOCTY, MPUCYLWnX Yenoseky [32]. Tem He meHee
ncnosnb3oBaHue N B KNMHMYECKON NpaKTMKe CONPOBOXKAAETCA BO3HUKHOBEHMEM HOBbIX
npo6nem. Tak, B Royal Free Hospital (BennkobputaHus) npousoluna yteuka 1,6 MuaIMoHa
JaHHbIX NauneHToB 6e3 Nx cornacus, YTo NPUBENo K cynebHomy pa3bupaTtenbCcTBy B OT-
HowleHun faHHoro rocnuTtana. MNpu npumeHennmn NN-npogykTos KomnaHmn Epic Systems
Corp. B kKnuHmKax CLLA Bpauv HeOHOKPATHO »KafloBasICb Ha BbICOKYHO YaCTOTY JIOXKHbIX
TPEBOr, a TaKXXe Ha HeJOCTaTOYHOE NMOHVMaHWe NOTMKN NPUHATUA pewweHnn NW. HekoTo-
pbie rocnutanu CLLUA, BHegpusLine W, nogeeprnncb KpUTUKe 3a COTPYAHUYECTBO C YacT-
HbIMW KOMMaHUAMU-pa3paboTUMKamu, AN KOTOPbIX MPUOPUTETOM ABNAETCA NprbbIb, a
He 6e30MacHOCTb NaLEeHTOB.

Cepbe3sHble BONPOCHI Bbi3blBaET MPAaBOMEPHOCTb UCMNOSIb30BaHMA HENPOHHOW CeTH,
06yueHHO, HanpUMep, Ha AaHHbIX NaLMEHTOB ro-BOCTOUYHON MONYNAUMN: HACKONIbKO
KOPPEKTHO NPUMEHATb Takne Mofenu Ans HaceNneHnsa CeBepHbIX PErMOHOB U Ha06opoT?
Kpome Toro, octaloTca HepelueHHbIMU npobnembl ceptudukaumm UA. B CLLIA areHTCTBO
Food and Drug Administration (FDA) TpebyeT npo3payHoCTy anroputmoB 1 obasatesnb-
HOro MpPoBeAeHNA BHELWHUX KNnHU4Yecknx mcnbitaHum M. B HacToAwee Bpema FDA
3aperucTtpuposana N B ocHOBHOM fins aHanvsa MefULUHCKUX U306paxkeHnIn (Hanpu-
mep, DeepMind Health, IDx-DR, Zebra Medical, Arterys). MepBoi 3apernctpmpoBaHHol
FDA cuctemoit ana aHanusa 3Kl ctan MobunbHbil anekTpokapamnorpad ¢rpmbl AliveCor
Kardio. YnpaBneHueckne NN-cuctembl B MmeLiMHe noka He nony4ymnu ogobpeHuns. Tak-
e OCTaeTcA OTKPbITbIM BOMPOC: KTO HeCceT OTBETCTBEHHOCTb B Cilyyae owunbKu, gomny-
WweHHon NI: Bpay, pa3paboTurk unv meguumHCKoe yupexaeHne? B HacTosLwee Bpems B
3TOl opuanYeckon obnacT oTCYyTCTBYET YeTKOe 3aKoHofaTeNbHoe perynnpoBaHue [33].

Puc. 5. inanor Bpay - nayMeHT Npy NCNONb30BaHNWN NCKYCCTBEHHOTO NHTeNNeKTa
(pucyHok crenepupoBan ChatGPT 4.0)

Fig. 5. Dialogue between a doctor and a patient using artificial intelligence
(illustration generated by ChatGPT 4.0)
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EAVHCTBEHHBIM BO3MOXHbIM LLIAFOM OCTaeTcA nonydeHne nHGopMUpoBaHHOro cornacus
nauuneHTa Ha ncnonb3osaHue VI B npouecce ero neyeHus.

He ABnAeTca cekpeTom, UTO NaLMeHTbI BCe Yallie 06pallaloTca K coumanbHbiM CeTAM 3a
CcoBeTaMu OTHOCUTENTIbHO CBOEro COCTOAHUA U MPOBOAMMOrO fiedeHusa (prc. 5). MNpuynHbl
3TOro pasHoo6pasHbI: OT TPYAHOCTEN C 3aNUChI0 Ha NPUEM K «CBOEMY» Bpayy U 0CObeH-
HOCTelN NIMYHOro OMbiTa B3aMOAENCTBMA C CUCTEMOW 34paBoOXpaHeHus fo aeduunta
BpeMeHU, KOTOpOe Bpayu MOTyT yAeNnTb KaxAoMy CBOEMY NaLneHTy.

WHTepecHoe nccnegoBaHuve 6bino nposefeHo J. Ayers et al. (2023). B Hem cpaBHuBa-
NNCb OTBETbI, NONyYeHHbIe NaLuneHTaMm oT Bpayen 1 yaT-6ota ChatGPT, no 2 kputepuam:
KauyecTBY NOJTyYeHHbIX OTBETOB 1 YPOBHI0 3MnaTuu. [o kayecTBy otBeToB ChatGPT npe-
B3OLLen Bpayen Ha 55%, a No amnaTtnn — yxe Ha 83%. ABTOpbl UCCNeAoBaHNA CUUTAIOT
B3auMoOeNCTBMNE NaLMEHTOB C YaT-60TaMun NepcnekTVBHbIM HanpaBneHneM, OfHaKo noa-
YepKUBalOT HEOOXOAUMOCTb AanbHelwero obyyeHNa mMogenein Ha akTyasbHbIX, HOBbIX
3HaHUAX N NpedynpeXxjaloT O NOTeHUNaNbHOM PUCKE, CBA3aHHOM C CamoneyeHrem na-
umeHToB [34].

B BbIBO/bl

1. VICKYCCTBEHHbIV MHTENNEKT HAKOTAA He 3aMeHUT Bpaya. 1o pa3HbiM OLieHKaM, yesnose-
UeCKU MO3T COREPXKNT OKONO 86 MUNNMAPAOB HEMPOHOB U TPUMIIMOHbI CUHAMCOB —
AaXe C TeXHNUECKOoW Toukm 3peHnsa UM He cnocobeH JoCTYb TaKOTO YPOBHSA CIIOKHO-
cTn. OH OCTaHEeTCA NNLLb 3ePKaJIOM, a 3ePKano HUKOTAa He CMOXKET MPEeB30MTU 06bEKT
CBOEro OTPAXEHNA.

2. TMpw BHeApPEHUN HEMPOHHBIX CeTel B KNMHUYECKYIO MPAKTUKY HEOBXOAUMO COobto-
AaTb OCTOPOXHbIV ONTVMU3M.

3. B 6nuxaiiwem 6ygyuiem HanbonbLwm NoTeHLUManom obnagatoT HeMpPOHHbIe CeTy ANis
aHanM3sa 6MoMeANLMHCKNX CUTHANOB U 1306paxeHnin. Takum obpa3om, CoTpyaHMYe-
CTBO Bpaya 1 NCKYCCTBEHHOTO UHTESIEKTa CNOCOGHO MOBLICUTbL KaueCcTBO 1 onepaTus-
HOCTb NPUHUMAEMbIX KIIMHUYECKNX PeLIEHWIA.
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Pesiome

Llenbto faHHoOM ny6nvkaumm ABuAca 0630p CyLIecTBYIOWNX peKoMeHaL M No Tepanmu
CcTabunbHol Mwemmnyeckon 6onesHn cepgua (MBC), HanpaBneHHON Ha NPOGUNAKTUKY
TPOMOOTNYECKNX OCIOMHEHNI Y NALMEHTOB C BbICOKMM MLLEMUYECKM PYCKOM.

Bce aKkTyanbHble pekomeHZauuu Ansa NPodUNakTUKLA TPOMOBOTUUECKNX OCNOKHEHWUN Y
NaumMeHToB CO CTabWIIbHBIMM XPOHUYECKUMI KOPOHAPHbIMK CUHAPOMaMK, B TOM Yncie
npu ctabunbHon UBC ¢ BbICOKMM/CpejHUM PUCKOM MLLIEMUYECKUX COBbITUIA, obnuTepu-
pYyIOLM aTEPOCKNEPO30OM COCYAI0B HUMHMX KOHEUYHOCTEN OCHOBaHbl Ha pe3ynbTaTax
BbICOKOZJOKa3aTeNbHbIX UCCefOBaHUA Ha3HAYeHMA «COCYANCTON» A03bl pUBapOKcabaHa
2,5 Mr 2 pasa B ieHb B COYeTaHUM C acnnpurHom B fo3e 75-100 mr. CooTHoLIeHMe Nosb3bl
W puCKa NpoaneHns Takol Tepanuy JOMXKHO PerynapHo nepecmaTpmBaThbCa.

KnioueBble cnoBa: ctabunbHas uwemuyeckasa 6onesHb cephua, pvBapokcabaH, BbiCo-
KU NLIeMUYECKNI PUCK, PUCK KPOBOTEUYEHU, 0ONUTEPUPYIOLLMIA aTePOCKNIEPO3 COCYA0B
HVMHUX KOHEYHOCTEN
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Abstract

The purpose of this publication was to review existing guidelines for the treatment of
stable ischemic heart disease (IHD) aimed at preventing thrombotic complications in
patients with high ischemic risk.

All current guidelines for preventing thrombotic complications in patients with chronic
coronary syndromes, including stable IHD with a high/moderate risk of ischemic events
and atherosclerosis of the lower extremity vessels, are based on results of highly evidence-
based studies concerning prescribing a "vascular" dose of rivaroxaban 2.5 mg twice daily
in combination with 75-100 mg of aspirin. The risk-benefit ratio for prolonging such
therapy should be reviewed regularly.

Keywords: stable ischemic heart disease, rivaroxaban, high ischemic risk, bleeding risk,
peripheral artery disease

Nwemmnuyeckaa 6onesHb cepaua (MBC) — nopaxkeHne Mmrnokapaa, Bbl3BaHHOE HapyLue-
HMEeM KPOBOTOKa MO KOpOHapHbIM apTepusam (KA) B pe3yrbTaTe opraHnYeckmx (Heobpatu-
MbIX) 1 GYHKUMOHANbHbIX (NpexoaAawmx) nameHeHun [1, 2]. InaBHasa npruynHa opraHuye-
CKOro nopakeHua — atepocknepos KA. K ¢pyHKLMOHaNbHbIM M3MEHEHNAM OTHOCAT CNasm
N BHYTPUCOCYAUCTBIN TPOoM603. B Pecnybnuke benapycb, Kak u B Poccuinckon Qepepa-
Lun, coxpaHseTca TepmuHonorusa ctabunbHoi MBC, B To Bpems Kak B peKoMeHZaLusx
EBponelickoro obuiectBa Kapauonoros ¢ 2019 . 6b10 BBEAEHO MOHATNE XPOHUYECKMX
KopoHapHbIX crHapomoB (XKC) n onpegeneHbl WecTb Hauboee 4acTo BCTPEUAOLLMXCA
KnHnuyeckmnx cueHapues nposasneHna VBC [3]. Ha npakTuke Bpaum no-npexHemy nosib-
3yl0TCA KNMHMYECKOW Knaccupukaumen ctabunbHom VBC [4]:

1. CreHoKapgus:

1.1. CTeHOKapana HanpspkeHusi cTabuibHas (C yKa3aHMEM OAHOrO K3 YeTbipex

bYHKUMOHANbHbIX KNaccoB).

1.2. CTteHOKapAuA Ba3ocnacTnyeckas.

1.3. CreHOKapana MMKpococyancras.

2. Kapauocknepos nocTUHGapKTHbIN 0YaroBblIi.
Bbe3boneBas nwemMmsa MMOKapAa.
4. WNwemnueckasa KapgmomuonaTusa.

w
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«CocygmcTas» fo3a puBapokcabaHa B Tepanmu naumeHToB C NWeMn4ecKkon 6onesHblo cepaua
1 BbICOKMM MLIEMUYECKMM PUCKOM: 0630p pekoMeHaauuin

Llenbto paHHoOM ny6nvKkaumm aBunca o630p CyLecTByoLWMX peKOMeHAAUNA Mo Tepa-
nun ctabunbHom VBC, HanpaBneHHON Ha NPOGUNAKTUKY TPOMOBOTUYECKNX OCIIOKHEHWIA Y
NaLMeHTOB C BbICOKMM MLLEMUNYECKAM PYCKOM.

CornacHo poCCUACKUM KIMHUYECKUM pekomeHdaumam 2024 1. no BefleHWIo NaLumneH-
TOB co cTabunbHol MBC [4] K naymeHTam C BbICOKUM ULLEMUYECKMM PUCKOM OTHOCAT TeX,
Y KOro MMeeTCA MHOTOCOCYANCTOE NOopaXKeHre KOPOHapHbIX apTepuii (CTeHo3 >50%) B co-
YyeTaHUM Kak MAHUMYM C OGHUM U3 CNefyoLWmX NPprU3HaKoB:
caxapHbin gnaber, TpebyoLwnii nprema MmeanKamMmeHTOB;
nepeHeceHHbI MHOaPKT MUOKapaa;
aTepocKepoTNYecKoe NopaxeHve nepudepnyecknx aptTepuin;

XpoHunyeckas 6onesHb nouvek (XBI1) ¢ pacueTHOM CKOPOCTbIO KNyboukoBon GpunbTpa-

uum (pCK®) 15-59 mn/munH/1,73 M2,

Nog BbICOKMM PUCKOM KPOBOTEUYEHUI NOHMMALOT Hannuue y nauueHTa [4]:

BHYTPMYEPENHOro KPOBOMU3NMAHWA UNN APYTO BHYTPUYEPENHOWM NaTONOrMN B aHaM-

He3e (KpoMe MLWeMnYeckoro NHCynbTa AaBHOCTbIo bonee 1 mecAua);

HefaBHero KPoBOTeUEHNA U3 XKenyaoUYHO-KuLeyHoro Tpakta (MKKT);

Apyrou natonorunn MKT, accounnpyioweinca ¢ NOBbILWEHHbIM PUCKOM KPOBOTEUYEHWI;

neyeHOYHOI HeJOCTaTOUHOCTH;

remoppar1myeckoro gnartesa;

CTapyecKkoro BO3pacTa U CMHAPOMA «XPYNKOCTU;

XBI, Tpebytowein gnannsa, unu pCKO <15 mn/muH/1,73 m%

MaumeHTam co ctabunbHon NBC, BbICOKMM PUCKOM TPOMOOTUUYECKNX OCITOXKHEHNIA 1

HEeBbICOKMM PUCKOM KPOBOTEUEHNUIA POCCUINCKOEe PYKOBOACTBO No cTabunbHoi VBC peko-

MeHAYeT PacCMOTPETb BO3MOMXHOCTb AJIUTENbHOIO UCMOMb30BaHNA aLeTUACanLUIoBo

kncnotbl (ACK) B go3e 75-100 Mr B coyeTaHmMm C prBapoKkcabaHom B fo3e 2,5 mr 2 pasa

B fieHb AnA NPOoPUNaKTUKN Pa3BUTUA aTepOoTPOMOOTUUYECKUX CepeYHO-COCYAUCTBIX CO-

6bITNN [4].

PekomeHpaummn EBponelickoro obwectsa Kapauonoros (ECS) no neyeHmnto XpoHuye-
CKNX KOPOHapHbIX cnHapomoB 2024 rofa [5] ncxona ns xapakTepucTmk naumeHTa C oueH-
KOW prCKa MILEMUYECKNX COObITUI U pUCKa KPOBOTEUYEHWUI NpepsiaraloT TPy BapuaHTa
ycuneHna aHTUTPOMOOTMYECKOW Tepannn Y NaLNEeHTOB C BbICOKMM PUCKOM viueMmmn 6e3
BbICOKOIO p1CKa KpoBoTeueHun (puc. 1):

1. MpopomxnTb ABOWMHYI aHTUTPOMOOLIMTaPHYO Tepanuio, COCTOALLYIO U3 acnnpuHa v
Knonuaorpesna unv acnmpuHa u npacyrpena, nocae YpeckoXXHoro KOpoHapHOro BMe-
LIaTeNbCTBa Ha OCHOBaHUM pe3ynbTaToB nccnegosaHuna DAPT [6].

2. [lob6aBneHune TMKarpenopa K acnupuHy y naumeHToB nocne nHbapkta Mmokapga Ha
ocHoBe uccnegosaHua PEGASUS-TIMI (Prevention of Cardiovascular Events in Patients
with Prior Heart Attack Using Ticagrelor Compared to Placebo on a Background of
Aspirin — Thrombolysis In Myocardial Infarction) [7].

3. JobaBneHne oyeHb HU3KKX [03 pMBapoKcabaHa K acMMpUHY y NaLMeHTOB C XPOHM-
YeCKMMN KOPOHApPHbIMA CUHAPOMaMK, OCHOBbIBasACb Ha uccnegoaHun COMPASS
(Cardiovascular Outcomes for People Using Anticoagulant Strategies) [8].

B nccneposaHne COMPASS 6biny BKAOYEHbI NALUEHTbI C BbICOKUM PUCKOM TPOMOO-
TUYECKMX OCNOXKHEHWI: NnLa, nepeHecwe VM nnu nmerowime MHOrococyaucTblii KOpo-
HapHbI aTePOCKNepPO3 B COUETAHUN C aTEPOCKNEPOTUYECKNM MOPaXKeHeM APYrxX Cocy-
OncTbIx 6acceliHOB, B BO3pacTe CcTaplle 65 neT unv Kak MUHUMYM C AByMA 13 CJ1efyoLmnx
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MauvenTsbl ¢ XKC 6e3 nokasaHuii kK OAK, npoxoasiume YKB

\/

ﬁ OLLeHI/ITb pncK KpoBoTe4yeHnA ﬁ

BbICOKMiA pUCK KpoBOTEUYEHUA

Mo ymonuanuio Mo ymonuaHnuio
6 mec. DAPT 1-3 mec. DAPT 00 "B 0 0 123 mec. DAPT
Tmec. = | (Classh) (Class Ilb) LAl (Class )
6 mec. DAPT
(Classl) " 4_g vec. DAPT
(Class lib)
3 mec.
0.0 00
(Class ) (Class )
6 mec.
00 00 00
mwn mwn o
00" 00
(Class lib)
JlonrocpoyHo (Class lla)
° ‘ AcnupuH 100 Mr oavH pas B ieHb ‘ o ‘ PuBapokcabaH 2,5 mr ABa pa3sa B AeHb ‘
° ‘ Knonupgorpen 75 Mr oaviH pas B fileHb ‘ o ‘ Tukarpenop 60 mr ABa pa3a B AeHb ‘
o ‘ Mpacyrpen 10 Mr ofuH pas B AeHb” ‘ ° ‘ Tukarpenop 90 mr ABa pasa B AeHb ‘

@ESC

Puc. 1. AHTUTpOM6OTNYECKas TepanusA y NaLMeHTOB C XPOHUYECKM KOPOHapHbIM cuHapomom (XKC),
NPOXoAALNX YpeCKoXKHOe KopoHapHoe BMelaTenbcTeo (YKB) (aganTtupoBaHo us [5])

MNpyMeyaHuna: KpuTepun BbICOKOFO pUCKa KPOBOTeUYeHWI onpepensaoTca cornacHo wkanam PRECISE-DAPT (wkana oueHku
pUCKa OCNOXHEHWI NPW MMMIAHTaLMKN CTEHTa 1 NocneaytoLen ABONHOM aHTUTpomboumTapHon Tepanun) nnm ARC-HBR (Aka-
AeMNYeCKU nccnefoBaTeNibCkuii KOHCOPLMYM MO BbICOKOMY PUCKY KposoTeuenus); DAPT — fBoHaA aHTMarperaHTHaA Tepa-
nus; 2 y naumeHToB ¢ XKC 1 BbICOKMM TPOMOOTUYECKUM PUCKOM (Hanprmep, NMopaxeHve CTBOJa SIEBOI KOPOHaPHOI apTepuu,
6rdypKaLumn, HeyaoBNEeTBOPUTENbHDBIA pe3yNbTaT CTEHTUPOBAHMA, TPOMOO3 CTeHTa B aHaMHe3e, M3BEeCTHbI nonnmopdrsm
CYP2C19%2/*3) npacyrpen nnun Tukarpenop (B AOMOSIHEHNE K aCMMPYIHY) MOTYT paccMaTpMBaTbCA BMECTO Knonuaorpena B Te-
UeHve NepBoro mecsua 1 Ao 3-6 mecsues; ® npacyrpen 5 Mr 1 pa3 B ileHb peKOMeHYyeTCs naLMeHTam B Bo3pacte >75 et unu
C Maccoi Tena <60 Kr.

Fig. 1. Antithrombotic therapy in patients with chronic coronary syndrome undergoing percutaneous
coronary intervention (adapted from [5])

Notes: high bleeding risk criteria are defined by the PRECISE-DAPT (Pre-operative Stent and Dual Antiplatelet Therapy) or ARC-
HBR (Academic Research Consortium on High Bleeding Risk) scores; DAPT = dual antiplatelet therapy; ® in patients with chronic
coronary syndrome and high thrombotic risk (e.g. left main coronary artery disease, bifurcations, stent failure, history of stent
thrombosis, known CYP2C19*2/*3 polymorphism), prasugrel or ticagrelor (in addition to aspirin) may be considered instead of
clopidogrel for the first month and up to 3-6 months. ® Prasugrel 5 mg once daily is recommended for patients aged >75 years
or with body weight <60 kg.
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«CocygmcTas» fo3a puBapokcabaHa B Tepanmu naumeHToB C NWeMn4ecKkon 6onesHblo cepaua
1 BbICOKMM ULLIEMMNYECKUM PUCKOM: 0630p pekomMeHZaLuin

baKTopOoB pricKa: KypeHue, caxapHblil fuabeT, HeTaxenan XpoHNYecKkasn cepieyHas Heflo-
CTaTOYHOCTb B @aHaMHe3e, HeNnaKyHapHbIA NeMUYeCcKin MHCYNbT B aHaMmHe3se, XbIM c pCKO
MeHee 60 mn/mMuH/1,73 M2 [8]. iccnepoBaHume 6b110 ABOMHbBIM CeNbIM C pacnpeaeneHmnem
27 395 nauneHTOB Ha TpW rpynbl MO aHTUTPOMOOLMTapHOW Tepanuu: NonyYaBLUNX pUBa-
pokcabaH (2,5 mr 2 pa3a B AeHb) nntoc acnupuH (100 Mr 1 pas B ieHb), NONyYaBLUNX TONBbKO
puBapokcabaH (5 Mr 2 pa3a B AeHb) unun acnupurH (100 mr 1 pa3 B AeHb). JnnTenbHOCTb
HabnoaeHnA cocTaBuna B cpegHem 23 mecaua. NepBUUYHON KOHEYHOW TOUKO Obl KOM-
H6UHPOBaHHaA cepaeYHO-CoCyAnCTan CMePTb, UHCYNLT UM UHGAPKT MUOKapAa.

OcHoBHon BbiBoA uccnegosaHma COMPASS: npumeHeHme «CcocyamucTon» [o3bl prBa-
pokcabaHa B COMETaHUN C AaCMVPUHOM B CPAaBHEHUM C MOHOTEpPanuei acnMpuHoOMm npo-
[EMOHCTPUPOBAO CHUXKEHME NLLEMNYECKUX COOBITUI, B TOM YMCHE CHUKEHNE CePAEYHO-
cocyancTon cmepTHOCTH (379 naumeHToB (4,1%) npoTne 496 naumeHToB (5,4%); OTHOLe-
Hue puckos 0,76; 95% pgosepuTtenbHbi MHTepBan (W) 0,66-0,86; P<0,001; z=—4,126), npn
OAHOBPEMEHHOM YBEIMYEHNN PUCKA HEXN3HEYTPOXKAIOLWNX KpoBOTeUYeHUI (288 nauuneH-
TOB (3,1%) npotne 170 nauuneHToB (1,9%); oTHoweHune puckos 1,70; 95% AN 1,40-2,05;
P<0,001). CywecTBeHHON pa3HULbl NO BHYTpUYepenHbiM nnu daTanbHbIM KpoBOTeYe-
HUAM MeXAY STUMK ABYMSA rpynnamu He 6bino. B rpynne, npvHumaslueln puBapokcabaH
NAC acNUpPKH, ObiNo 3aperncTprnpoBaHo 313 cmepTeli (3,4%) no cpaBHeHMio ¢ 378 (4,1%)
B rpynne, NpMHMMaBLUelN TONbKO acnMpuH (oTHoweHne puckos 0,82; 95% I 0,71-0,96;
P=0,01). PuBapokcabaH (5 mr 2 pa3a B ieHb) cam no cebe He NPUBOAMA K YiyuLleHUo
cepAeyvyHO-COCYANCTbIX MICXOA0B, B CPaBHEHMM C MOHOTEpanuern acCnMpyuHOM, OfHaKO Npu-
BOAWN K B0NbLUEMY KOIMYECTBY Cepbe3HbIX KPOBOTEUEHU.

Mo pe3synbratam nccnegosaHna COMPASS fo3a prBapokcabaHa 2,5 Mr 2 pa3a B ieHb
nonyynna Ha3saHme «CoCyamncTasn», MO CPaBHEHMIO C Nnauebo oHa yMeHbLIAeT COBOKYM-
HOCTb TaKuX COObITUN, Kak MHPAPKT MMOKapAa, MHCYNbT U CMepPTb OT cepheyvHO-COCYAn-
CTbIX NPUYMH, Y NauneHToB co ctabunbHo UBC. Mpn 3ToM, HECMOTPA Ha yBennyeHue
YacTOTbl KPOBOTEUYEHMWI, CMEPTHOCTb OT CepAeYHO-COCYANCTbIX NPUYNH CHUXKanacb. Pe-
3ynbTatbl nccnegosaHuna ATLAS ACS 2-TIMI 51 cornacyioTca ¢ pe3ynbratammn MccnefoBa-
Hua COMPASS. B 3ToM uccneoBaHum puBapokcabaH 6bin npoTecTMpoBaH Ha ¢poHe oau-
HOYHOW MNN ABONHOM aHTUTPOMOOLMTAapPHOW Tepanumn y NaLMeHToB C HefJaBHO Pa3BlB-
LUIMMCA OCTPbIM KOPOHaPHbIM cMHAPOMOM. PuBapokcabaH B fo3e 2,5 Mr 2 pasa B CyTKU
unu 5 Mr 2 pasa B CyTKv NPMBOAUI K 6onee HU3KOI YacToTe cepbe3HbiX He61aronpPUATHbIX
cepAeyvHO-CcoCyanCTbIX COBbITHIA, Yem nnauebo, a B fo3e 2,5 Mr 2 pasa B CYTKM NPUBOAUI
K CHUXKeHUo cMepTHOCTY [9]. CpepHAA NPOAOMXKUTENBHOCTb IeUeHUs prBapoKcabaHoM
B nccnegosaHum ATLAS ACS 2-TIMI 51 coctaBuna 13,3 mecAua, B TO BpeMa Kak nnua, ne-
peHecwne nHGaAPKT MUoKapaa, 6o1n BKNtoyeHbl B nccnegosaHne COMPASS B cpegHem
yepes 7,1 roga nocne ocTporo cobbITMA 1 NPOJONKanuM nonyyaTb feyeHne B cpefHemM
B TeueHune 23 mecaueB. Takum obpasom, Hanbosiee ONTUMANbHO MUCMOJSIb30BaTb MMEHHO
«COCYANCTYIO» O3y pMBapoKcabaHa B JONOSIHEHME K aCMPYHY Y NaLMEHTOB C BbICOKUM
PUCKOM TPOMOOTUYECKNX OCNOXKHEHUI, HE3aBNCMMO OT BPEMEHMW, NPOLUEALLEro nocne
OCTPOro KopoHapHoro cnHapoma. Cnegyet oTMETUTb, UTO MMELUACA Ha dapmaLieBTu-
yeckoM pbiHKe Pecny6nukm benapycb eBponencknii gpkeHepurK puBapokcabaHa Prkyna-
TpoH (npomnssoacteo OAQ «legeoH Puxtep») abConoTHO 6UO3KBUBANEHTEH OPUTrMHaNb-
HOMy npenapaty u obnagaet cpaBHUMO 3¢ deKTUBHOCTbIO. [pu 3TOoM PukynatpoH 6onee
[OCTYMeH Mo LieHe, Mo CPaBHEHKIO C OPUTMHANbHbLIM PYBapOKCcabaHOM.
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PekomeHpaumm ECS 2024 r. no neYeHnio XPOHNYECKNX KOPOHApPHbIX CUHAPOMOB nepe-
HeClM YpeCcKOXXHOe KOPOHapHOe BMeLlaTeNbCTBO PEKOMEHAYIOT COKPaTUTb ASIUTeSNb-
HOCTb ABOMHOWM aHTUTPOMOOLUUTapHOM Tepanun o 6 mecaues (puc. 1) [5], B TO Bpems Kak
paHee pekomeHaoBanocb 12 mec. lNpexpae BCero cokpalleHne CPOKOB ABOWHOW aHTU-
TpoMboLMTapHOW Tepanmmn CBA3aHO C MOBbILIEHHbIM PUCKOM KpOBOTeUYeHun 6e3 npe-
UMYLLECTB MO CHUKEHNIO CEPAEYHO-COCYANCTON CMepTHOCTU. K Nnpumepy, nccnegosaHue
C NpUMeHeHMeM KOMOUHaLUMmM Knonuaorpena u acnvMpuHa y naumeHToB C CUMNTOMaTK-
YecKnM CTabnnbHbIM CepAeUYHO-COCYANCTbIM 3ab01eBaHNEM NN MHOXECTBEHHbIMY daK-
TOopamMy p1cKa He NPUBOAMIO K 3HaUNTENIbHO 60Jsiee HN3KOM YacToTe cepbe3Hbix Hebna-
roNpPUATHBIX CEPAEYHO-COCYANCTbIX COObITUIM AN CMEPTH OT NGO NPUYNHBI, YeM NpU-
MeHeHVe MoHoTepanuu acnmpuHom [10]. KombrHauma TKarpenopa v acnupurHa xoTa 1
npueena Kk 6onee HM3KOM YacToTe cepbe3HbIX HeONaronpUATHLIX CepAeYHO-COCYANCTbIX
cobbITNIA y NaLMeHTOB, NepeHecwx HGapPKT MroKapaa 1-3 roga Hasaf, OfAHaKo Conpo-
BOXJanacb 6onee BbICOKOWM YacTOTOM OONbLINX KPOBOTEUEHMI, YEM MPU MPUEME TOJb-
KO aCnMpUHa, B TO Xe BPeMs He Nosly4yeHO AOCTOBEPHON pPa3HMLIbl B CMEPTHOCTU MeXay
rpynnamu [11]. HecMoTpsA Ha To, YTO NPUMEHeHNe KOMOUHNPOBaHHON Tepanmm «COCYAU-
CTOW» [JO30W prBapokcabaHa 1 acnMprHa CONPOBOXKAANOCh CHUMKEHMEM CEPAEUYHO-COCY-
OVCTON CMEePTHOCTM, COOTHOLLEHKE MOJb3bl Y PYCKa NPOAJIEHNA ABOVHON aHTUTPOMbO-
LMTapHOW Tepanuun JOIMKHO perynapHoO nepecmaTpmBaTbCA.

PykoBofCTBO Mo BeAeHMIo NaLumeHToB ¢ xpoHudeckon MBC obbegHeHHOro KoMmTeTa
AmeprKaHCKON KapAnonormyeckomn accoumanmm / AMeprkaHCKoro Konsieaka Kapamnosno-
roB Takxe pekomeHgyeT nauyneHTtam ¢ XKC, MeloLwmM BbICOKNIN PUCK peLMaNBHPYIOLLINX
NLWEeMNYECKMX COObITUIM, HO HU3KUA UM YMEPEHHDBIN PUCK KPOBOTEUEHUIA, COYETaHHbIN
npuem prBapoKkcabaHa B HU3KOM fo3e 2,5 Mr 2 pa3a B ieHb C acnuprHoM 81 Mr B AieHb AnA
[ONrOCPOYHOrO CHUXKEHUA pucKa pa3sutna MACE (6onblumx HebnaronpurATHLIX cepaey-
HO-cocyancTbIX cobbITHiA) [12].

[na npakTUKyoLWmMX Bpayen Npm Ha3HauYeHUM aHT1arperaHTHoOM Tepannmn HarnAgHo n
yAoOHO 1cnonb3oBaTtb «ANFOPUTMbI ANArHOCTUKK 1 neveHna ctabunbHon NBC» (puc. 2),
pa3paboTaHHble 1 ony6NMKOBaHHbIE POCCUNCKMMI KONSIeraMy Ha OCHOBaHWUN KNHMYe-
CKMX pekomeHpauui no ctabunoHom MBC [4, 13]. Kak BUAHO W3 NpeAcTaBiieHHOro an-
ropuTMa aHTMarperaHTHOM Tepanum NaumneHToB co ctabunbHol MBC: neyeHune, Hanpas-
NeHHoe Ha NPOPUNAKTNKY TPOMOOTUYECKNX OCNOMKHEHWI (pUC. 2), Ha3HaUYeHKe ABONHOW
aHTUTpoMboLMTapHOI Tepanuu nayueHTam co ctabunbHom MBC cnepyet paccmaTpurBaTth
He TONbKO NPW BbICOKOM PUCKE, HO U NaLMeHTam, MMeIoLLM CPeaHNIA PUCK ULLEMUYECKX
COObITUI 1 HE NMEIOLLMM BbICOKOTO prcKa KpoBoTeueHuin. Mog cpegHnM nieMmyecknm
p1CKOM NOApPa3yMeBaloT Hanmume y naunmeHTa Kak MMHMMYM O HOMO M3 NPU3HAKOB:
MHOroCoCyaNCToe NopakeHre KOPOHAPHbIX apTepuii;
caxapHbin guaber, Tpebyowmin neveHus;
peumansupyoLmin MHGapKT M1MoKapaa;
3aboneBaHuve nepudepunyecknx aptTepuin;

XPOHMYeCKasa cepaeyHasa HeoCTaTOYHOCTb;

XBIM ¢ pCK® 15-59 mn/mMnH/1,73 m2

PekomeHpyeTca paccmoTpeTb BO3MOXHOCTb MPUCOEAUHEHUA K acMpUHY BTOPOro
aHTUTPOMbBOTUYECKOro Npenapata (MHrmbuTopa arperauym TPOMO6OLMTOB — KNONUAOrpe-
na, unv npacyrpena, Unu TUKarpesnopa) uny pusapokcabaHa B fo3e 2,5 Mr 2 pa3a B fieHb
[4,13].
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«CocyancTas» Jo3a puBapokcabaHa B Tepanin NauneHToB C MWeMUYECKom 60oM1e3HbIo cepaLa

1 BbICOKMM VLLEMUYECKNM PUCKOM: 0630p pekoMeHZaLni

CTABMNbHAA NLEMWYECKAA BONE3Hb CEPALIA:
JIEYEHUE, HAMPABNIEHHOE HA MPO®WUITAKTUKY CEPOEYHO-COCYAUCTbIX OCIIOMKHEHUIA.

AHTUATPETAHTHAA TEPANA
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PerynsipHas oueHKa/nepecmMoTp COOTHOLIEHWA MOMb3bl
1 pUCKa NPOoAJIeHVA ABONHOW aHTarperaHTHoM Tepanum

Puc. 2. AnropuTm aHTMarperaHTHol Tepanum NayMeHToB co cTabunbHoil nwemmnyeckol 6onesHbio
ceppua: neyeHne, HanpaBneHHOE Ha NPOPNAAKTUKY TPOMOGOTUYECKNX OC/IOKHEHWI

Mpumeyanusa: * 2,5 mr 2 pasa/cyT; ** y naLuneHToB, NepeHeclunx MHPAPKT M1oKapaa 1 noaseprHyTbix YBK (B npoponxeHue
Tepanuu, Ha3HaYeHHOW Ha CTaumMoHapHoOM 3Tane); Al — apTepuanbHas runeptexsna; CL — caxapHblin gnabet; ACK — auetnncanu-
uunosas Kncnota; YKB — upeckoxHoe KopoHapHOe BMeLLaTeNnbCTBO.

Fig. 2. Algorithm of antiplatelet therapy for patients with stable ischemic heart disease: treatment for
the prevention of thrombotic complications

Notes: * 2.5 mg 2 times a day; ** in patients who have had a myocardial infarction and undergone PCl (as a continuation of

therapy prescribed at the inpatient stage); AH - arterial hypertension; DM - diabetes mellitus; ASA - acetylsalicylic acid; PCI -
percutaneous coronary intervention.
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Ocoboro BHUMaHUA TpebyeT elle ofHa rpynna NnauMeHToB C BbICOKUM PUCKOM Pa3Bu-
TUA NLLEMUNYECKUX COOBITUN KaK CepAeYHO-COCYANCTON CUCTEMDI, TaK U HXKHUX KOHEYHO-
CTei — nnua C 06NMTePUPYIOLLMM aTEPOCKIIEPO30M Nepudepulyeckrx aptepuii. B geoliHoe
cnenoe uccnepgosaHue VOYAGER PAD [14] 6bino oto6paHo 6564 naumeHTa ¢ obnutepurpy-
IOLLIM aTePOCKNEPO30M, NepeHeCcLIMX PeBaCKYIAPM3aLMI0 HXHIUX KOHeyHocTel. Mauu-
€HTbl 6bINK CyyaiHbIM 06pa3oM pacnpegeneHbl B rpynnbl AA npuema prBapokcabaHa
(2,5 mMr 2 pasa B geHb) ntoc acnupuH (n=3286) unu nnauebo nac acnupuH (n=3278).
MepBUYHOI KOHEYHOW TOUKOW ObIIO COYETaHME OCTPON UILEMUN KOHEUYHOCTEN, 6onbLIO
aMmnyTauMm no COCYAUCTbIM MPUUYMHaM, MHPapKTa MUOKapAa, NWeMNYeCckoro MHCysbTa
UM CMEPTU OT CEPAEUYHO-COCYANCTBIX MPUUNH. OCHOBHbLIM MCX0[0M 6€30nacHOCTY HbI10
pa3BuTre 6oNbLIMX KPpOBOTEUEHMIA. Yepes 3 roga HabniogeHVA y NaumeHToB ¢ obnntepu-
pYyIOLMM aTepOCKNepo30oM nepudepunyecknx CoOCyaoB, NepeHecLlInx peBacKkynapmsaumio
HVIXXHUX KOHEYHOCTEN, NpUeM prBapoKcabaHa B jo3e 2,5 Mr 2 pa3a B ieHb B COYETaHUU C
aCNUPUHOM acCOLMMPOBANCS CO 3HAUNTENIbHO Gornee HU3KOWM YacTOTON KOMOVMHUPOBAH-
HOrO MCXOfa OCTPOW ULLIEMMM KOHEYHOCTEW, 6OMbLION amnyTauun Mo COCYANCTbIM NpU-
yrHaMm, nHdapKTa MMOKapaa, ULLEMUYECKOro NHCYNbTa UM CMepTu OT CepAeYHO-CoCy-
ONCTBIX NPUYUH — 17,3%, yem NpuemM ToNIbKo acnupmrHa — 19,9% (oTHoLweHwue puckos 0,85,
95% [ 0,76-0,96; P=0,009). YacToTta 60nbLunx KpoBoTeueHuin no TIMI gocToBepHO He
pa3nunuanacb Mexgy rpynnamu. YactoTta 605bLIMX KPOBOTEUEHMI NO Kputepuam Mex-
ZyHapopaHoro obuwecTtsa no Tpom60o3y 1 remocTasy (ISTH) 6bina 4OCTOBEPHO Bbille Npu
npueme prBapokcabaHa 1 acnmpuHa, Yem Npu Npreme TonbKo acnupuHa (5,94% un 4,06%
COOTBETCTBEHHO; OTHOLLEHMe puckos 1,42; 95% N ot 1,10 go 1,84; P=0,007).

Taknm o6pa3zom, Tepanuein Bbibopa As NauneHToB co cTabunbHbiMu XKC, B TOM umncre
npu ctabunbHoi VBC ¢ BbICOKUM/CpefHUM PUCKOM NLLEMUYECKUX COBBITUI, 06nnTeEpupy-
IOLLIM aTEPOCKNEPO30M COCYA0B HUMXHMX KOHeYHoCTel 060CHOBaHa «CoCyamcTas» 103a
puBapokcabaHa 2,5 Mr 2 pasa B ieHb B COYETaHWUN C aCMMPUHOM, NMPU STOM COOTHOLLIEHNE
Nonb3bl N prUCKa NPOAJIEHNA TaKOoM Tepanum JOMKHO perynapHoO nepecMaTprBaTbCs.
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Pesiome

B maHHOM cTaTbe npeAcTaBneHo onmMcaHue KNMHMYECKOro C/lyvyas CMOHTAaHHOW AMCCeK-
LUK NpaBor KopoHapHou apTepumn. CNOHTaHHasA ANCCEKLUA KOPOHAPHbIX apTepuin — 3TO
penKoe, HO BaXKHOE KITMHNYECKOe COCTOsIHUE, KOTOpOoe TpebyeT BHUMATEIbHOrO NOAX0Aa
K QUarHoCTuKe 1 neyeHuto. B nocnegHmne roabl KONMYECTBO BbIABNIEHHbIX C/lyYyaeB CrOH-
TaHHOW AUCCEKLUMM KOPOHAPHbIX apTePUIA YBENNUYNIOCH, OCOOEHHO CPEeAU »KEHLUWH, YTO
nofgyepKuBaeT HeobxoaAMMOCTb 6osiee rny6oKOro NOHNMAHWA MexaHr3ma 3abonieBaHus 1
pa3paboTKN METOLOB NIeUYeHMUs.

B npvBeeHHOM KNVHMYEeCKOM ciiyyae »keHwuHa N., 51 rog, 6bina rocnutanvsnpoBaHa
C AMArHO30M OCTPOro KOPOHAPHOro CMHApPoMa 6e3 nogbema cermeHTa ST. »Kanobbl na-
LUMEeHTKM Ha 60K 3a FPYyAUHON CKUMAIOLLErO XapaKTepa, OfblllKa, ¢f1abocTb, rofoBHasn
60/1b, FONIOBOKPY>KEHME 1 CH/XKEHUE TONIEPAHTHOCTU K PU3MUECKON Harpy3kKe, OTCYTCTBME
NOBbILEHNA MAaPKEPOB HEKPO3a MMOKApAA M Hannume NPU3HaKoB MLWEMUN MUOKapPAa
Ha JKI 6e3 guHaMUYEeCKUX N3MEHEHWUI B NMePBble AHU FrOCMUTANN3aLUN COOTBETCTBOBA-
NN AnarHo3sy HectabunbHoM cTeHoKapamu. OfHAKo crcTemaTuuyeckas peructpauus K
C nocnepyoWwmnm TIaTeIbHbIM aHaNIM30M MO3BOJIAN BbIABUTb OTPULATENIbHYIO AMHAMU-
Ky MLWIEMNYECKUX U3MEHEHUN, CBOEBPEMEHHO BbIMOMHUTL aHIMOrPadrio KOPOHAPHbIX
apTepuin N yCTaHOBUTb AMArHO3 CMNOHTAHHOW ANCCEKUMN NPaBON KOPOHAPHOW apTepum.
bnarogaps npaBuIbHONM OLlEHKE NapaMeTPOB ANCCEKLNMN, COCTOAHNSA MNALNEHTKN N TEXHU-
YeCKUM BO3MOXKHOCTAM, BbIMO/THEHHAA MMMNJIAHTALIUS CTEHTOB B 06nacTb auccekumm MKA
npusena K 611aronpuaTHOMY NCXOZY A5 NaLNEHTKN.

[aHHOe HabnogeHVe 3a NAaUUEHTOM MOKa3biBAET CIOXKHOCTb AnddepeHUnanbHoOn ana-
FHOCTUKN CMOHTAaHHOW AUNCCEKLUMN KOPOHAPHbIX apTepuil U NOoJYEPKMBAET BaXKHOCTb
TWaTenbHoOro cbopa aHamHe3a, yMeHMsA UHTepnpeTauny aaHHbix IKI n cBoeBpemMeHHOro
BbINOJIHEHWA aHTMOrPadUN KOPOHAPHbIX APTEPUI.
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Abstract

The article describes a clinical case of spontaneous dissection of the right coronary artery.
The spontaneous coronary artery dissection is a rare but significant clinical condition
that requires careful attention to diagnosis and treatment. In recent years, the number
of diagnosed cases of spontaneous coronary artery dissection has increased, particularly
among women, highlighting the need for a deeper understanding of the disease
mechanisms and elaborating treatment methods.

In the clinical case presented, a 51-year-old woman was hospitalized with a diagnosis
of acute coronary syndrome without ST-segment elevation. The patient’s complaints
included squeezing chest pain, shortness of breath, weakness, headache, dizziness,
and reduced exercise tolerance. Cardiac necrosis markers were not elevated, but signs
of myocardial ischemia on the ECG, without dynamic changes in the first few days of
hospitalization, were consistent with a diagnosis of unstable angina. However, systematic
ECGmonitoring followed by a thorough analysis revealed aworsening of ischemic changes,
which prompted timely coronary angiography and led to the diagnosis of spontaneous
dissection of the right coronary artery. Due to the correct evaluation of the dissection
parameters, the patient’s condition, and technical capabilities, the stent implantation in
the area of the RCA dissection resulted in a favorable outcome for the patient. The case
report presented highlights the challenges in diagnosing spontaneous coronary artery
dissection and underscores the importance of thorough history-taking, proficiency in ECG
interpreting, and timely coronary angiography.
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CnoHTaHHasA ANCCeKLMA KOPOHAPHOW apTePUN: KIIMHUYECKMIA Cryyait
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B BBEJAEHWE

CnoHTaHHasa anccekumna KopoHapHbix apTepuii (SCAD ot aHrn. spontaneous coronary
artery dissection) — 3aboneBaHue, Npy KOTOPOM MPOUCXOAUT PACCIOEHUE CTEHKN KOPO-
HapHoI apTepun (KA), BO3HMKatoLee CNOHTAHHO, 6e3 CBA3U C MHTPaKOPOHAPHbLIM BMe-
LIaTeNbCTBOM, aTePOCKIEePO30OM WM mexaHuyeckon TpaBmon [1]. Ewe Heckonbko net
Ha3af 3aboneBaHue cuMTanoCh KpariHe peKkum 1 paccMaTprBanoch Kak npuunHa OKC B
OCHOBHOM Y 6epeMeHHbIX »KEHLUH 1 KOPMALLMX MaTepeit. B HacToALee Bpema npeano-
naraetca, uto SCAD BcTpeuvaetca B 1-4% Bcex cnydaeB OKC n B 35% cnyyaeB aBnaeTca
npuunHon OKC y xeHwmH monoxe 50 ner [2].

Natodusmonorna n mexaHnsmoi passutnsa SCAD
B natoreHese SCAD npegnonaratotca 2 OCHOBHbIX MEXaHM3Ma:

1. Mogenb «M3HYTpU HapyXy» (inside-out). lMnoTe3a Nnpepnonaraet, YTo NepPBUYHbIM CO-
ObITMEM ABNAETCA Pa3pPbiB MHTUMBbI, MOCSIE YEro B CTEHKe COCyla Pa3BrBaeTCA remaTo-
Ma, YTO BefeT K flanbHenweMy paccioeHnio cteHKku [1].

2. Mogenb «cHapyxu BHyTpb» (outside-in). CornacHo AaHHOW runotese, NepBUYHbBIM
cobbITvieM ABNAETCA BHYTPUCTEHHOE KPOBOW3NMAHME U3 vasavasorum, yYto npuBo-
OUT K 00pa3oBaHMI0 MHTPaMypanbHOWM remaTtombl. B fanbHeiwem nHTpamypanbHas
remMaToma MOXeT pa3opBaTbCA B NMPOCBET apTepun, CnocobCTBYA NOBPEXAEHUIO UK
pa3pbiBy UHTUMBI. iccnegoBaHUA BHYTPUKOPOHaPHOW BU3yann3aLmmn BbIABAAT, YTO
npuUmMepHoO B 2/3 cnyyaeB ABHOrO MOBPEXAEeHMA CTEHKM (Hanpumep, pa3pbiBOB UK
NOCKYTOB) He OO6HapYXMBaeTCA, UTO CBUAETENIbCTBYET B NOMb3y AaHHON Mogenu [3].
OTMeTVM, YTO N30NIMPOBAHHAA MHTPaMypasibHasA remaToma 6e3 pa3pbiBa UHTUMbI MO-

XeT 6bITb cBA3aHa ¢ 6onee BbICOKNM PUCKOM NPOrpeccmpoBaHus 3abonesaHnsa 1 yxyaue-

HMEM KIIMHNYECKOro coCcToAHMA [4].

AccouvnmnpoBaHHble cOCTOSAHNA N PpaKTopbl pUcKa
SCAD moeT 6bITb CBAi3aHa C PAAOM 3a00/1eBaHNI U COCTOAHUI, TaKUX Kak:
¢$nbpombILeYHan ancnnasuna — ogHa U3 Hanbonee n3BecTHbIX accoymaumin ¢ SCAD [5];
ropMOHasibHble U3MeHeHUA: 6epPeMeHHOCTb, MHOFOKpaTHbIe POAbl 1 MCMONb30BaHNE
9K30reHHbIX FOPMOHOB (Hanpumep, opasnbHble KOHTpauenTusbl) [2];

B HacneacTBeHHble 3ab0neBaHNA COEAMHUTENbHON TKaHW, Takne Kak cuHapom Mapda-
Ha n cuHgpom Jlonca — Anua [6];

B CucTeMHble BoCManutenbHble 3aboneBaHms, BKIOYana CUCTEMHYIO KPaCHYHO BOJTYaHKY
n 6onesHb KpoHa [2];

B MUIPeHb M CNa3m KOPOHAPHbBIX apTepuii, UTO TaKKe MOXKET ObITb Mpeapacnosaratowm-

M pakTopamu [7].

HekoTopble AeNcTBUA 1 COCTOAHMA MOTYT NpoBouupoBaTh pa3suTtre SCAD:

WHTEHCMBHble dur3nyecKme Harpy3Kkm, 0cCobeHHO N3oMeTprUecKue;

CUNbHOE HaTyXKrBaHue (Hanpumep, npuem Banbcanbabl);

3MOULMOHanNbHBbIN cTpecc 1 Gpranyeckre HarpysKku;

NCMNOJIb30BaHNE HAPKOTUKOB, TaKNX KaK KOKauH nnm metamdetammHbl [2].

614 "Cardiology in Belarus', 2025, volume 17, No. 4

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO




KnuHnueckun cnyyvai
Case Report

Ocob6oe BHUMaHWMe yaendaetca SCAD, accounmpoBaHHON ¢ bepeMeHHOCTbIO, KOTOpas
XapakTepu3yetcsa 6onee TAXKeNbIM KNMHUYECKUM TEYEHUEM U XyALIMM NPOorHo3om. bonb-
LUMHCTBO CNlyyaeB HabnofaeTcA B TPeTbeM TPUMECTPE U paHHEM NOCNEPOAOBOM MNepu-
ofe, Npu 3Tom 3aboneBaHne ABNAETCA OJHOWN U3 FMaBHbIX NPUYMH MHPaApKTa MUOKapaa
(UM) y 6epemeHHbIX 1 pogunbHuL, [8, 9].

OmnarHoctuka n neyeHmne SCAD

30n0TbIM CTaHZAPTOM AMArHOCTVKM AaHHON NaToNOrMmn NPUHATO CUNTaTb KOPOHaPO-
aHrnorpadwuio (KAT), BONOMHEHHYIO BHYTPUCOCYAUCTLIM YNbTPa3BYKOBbIM MCCNE[0BaHM-
em (BCY3W) nnun ontnueckom KorepeHTHo ToMorpaduen, KoTopble NO3BOAAIOT UCCNefO-
BaTeslo OLEHUTb NOC/IONHOe cTpoeHue KA 1 obHapyXnTb MHTPaMypasibHYl0 remaTomy.
OfHako MeToArKa BbIMOSIHEHUA KorepeHTHoM Tomorpadum n BCY3U npegnonaraet npo-
BefleHVie laTumKa HernocpeaCTBEHHO B NpocBeT KA, UTo yBennumBaeT prck ATPOreHHoro
pacnpocTpaHeHUsa ANCCEKLUN B CBA3WM C BO3MOXHbIM MonagaHnem gaTumka B JIOXKHbIN
NPOCBET W, COOTBETCTBEHHO, NPUBOANT K OrpaHMUYeHHON PacnpoCTPaHEeHHOCTU AaHHbIX
meTogos [2, 10].

B HacToAwee Bpema onTumanbHaa cTpaTerna neveHna SCAD He onpegeneHa Beuay
OTCYTCTBUA KPYMHbIX PaHAOMMU3MPOBAHHbIX UCCejoBaHWiA. Bbibop Tepanumn ocHOBbIBa-
eTcA Ha reMoAnHaMMyecKo CTabnnbHOCTM NaLMeHTa 1 TOKann3aLmMm NopaxxeHus.

KoHcepBaTuBHOE neyeHue:

1. MepukameHTO3Has Tepanus. Micnonb3oBaHve aHTMarperaHToB (aueTuncanuumnnosas
KUCNI0Ta, KNnonmaorpen nnn nx kombuHaums), 6eta-agpeHob6nokaTopos.

2. HabniogeHne n nosTopHas Bu3yanusauma. MHorve cnyyan SCAD xapaktepusyotca
CMOHTaHHbIM aHrorpadrUecKnM 3aXKMBNEHNEM B TEYEHNE HECKONbKIMX Heaenb.
MHBa3nBHOe neyeHune:

1. YpeckoxHoe KopoHapHoe BMelwaTenbcTBo (YKB). MNposogutca npu remoanHammye-
CKOW HeCTabunbHOCTY UM NPOrPeccMpoBaHNN AUCCEKLNN, OLHAKO CONPSXEHO C pU-
CKOM JanbHelLero paclpeHuns I0XKHOro NpocBeTa.

2. Xupypruyeckoe BmelLaTeNbCTBO. AOPTOKOPOHapHOE WYHTUPOBaHNe NPYMEHAETCA B
cnyyae nopakeHus SIeBOW rMMaBHOW KOPOHapHOWN apTepun uau npu HeygayHom YKB
[11-13].

HecmoTps Ha nporpecc B gnarHoctuke SCAD, BbI6Op ONTUMaNbHOWN cTpaTernn ne-
YeHns OCTaeTcA CNoXHow 3aaaven. Kaxabin 13 noaxonos K neyeHnto SCAD He Tonbko

Ta6bnuua 1
CpaBHeHue noaxoaAos K nevexnuto SCAD
Table 1
Comparison of approaches to SCAD treatment
Mopxopn Mokasauua MNMpenmyuwecrea OrpaHn4eHnA/pucKn
CnoHTaHHOE 3aXKB- HeT paHHbIX 0 gonro-
KoHcepBaTtunsHoe lemogmHamnyeckm ctabmnb-
neHve, MUHMM3aLmMA CPOYHbIX UCXOAAX, PUCK
neyeHuve Hble NauuneHTbl
MNHBa3VBHOCTMN peumanBa
lemognHamnueckas Hecta- | bbicTpoe BoccTaHOB- Puck nporpeccmpoBaHus
YKB 6UNBbHOCTb, NPOAOIKAIOLWAA- | IeHNe KOPOHAPHOTO amccekumm, Tpombo3a
cA nwemms KPOBOTOKa CTeHTa
MoparkeHnie cTBONa neBow
Xupypruyeckoe . Bo3moxHoCTb 06x0aa Bblcokasa MHBa3MBHOCTb,
KOpOHapHOW apTepuu, He-
BMeLLATeNbCTBO NOpPa)keHHOTro CerMeHTa | ornepaLoHHbIE PUCKK
ypauHoe YKB
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CnoHTaHHasA ANCCeKLMA KOPOHAPHOW apTePUN: KIIMHUYECKMIA Cryyait

06na,qaeT onpeaeneHHbIM npenmyLiecTtsom B KOHKF)ETHOI7I KNMHUYECKON CNTyauumn, HO N
nMeeT CBOU OrpaHnyeHnAa n pucknu, CBA3aHHblE C €ro NnpMMeHeHnem (Tabn. 1). KOHcep-
BaTUBHOE nevyeHne ABNAETCA NpeanoyYTUTENbHbIM BapMaHTOM AONA 60NbLIMHCTBA Ma-
LUMEHTOB, YYNTbIBaA PUCK OCJTIOXKHEHUN npun NMHBa3nMBHOM BMeLlaTeNbCTBE. OpHako npn
Hanunn TaXxenbixX KINHNYECKNX I'IpOﬂBJ'IEHI/IVI mnnn yxygweHmnm remoanHaMmmnkm HeobXxo-
anm VIHJZI,VIBVILI,yaJ'IbeIVI noaxon € BO3MOXHbIM NMpUMeHeEHNEM YKB vnn Xnpyprmieckoro
BMellaTeNnbCTBa. nepCI'IEKTVIBHbIM HanpaBneHnem JanbHenWnX nccnefoBaHnin ABNAETCA
pa3pa60TKa yHVId)I/ILl,I/IpOBaHHbIX MPOTOKOJIOB Jie4eHNA N BbIACHEHNE MEXAaHN3MOB CMOH-
TAaHHOrO 3aXXnBNneHnA cocynos.

B KJIMHUYECKW CNYYAN

Mbl npeacTaBnaem KnuHuyecknii cnydan nauneHTkn N., 51 rog (Bec 106 Kr, poct 170
cm, IMT 36,1 Kr/m?2), eBponeongHo packl, 6e3 oTAroeHHOro ceMeiiHoOro aHamHesa v 6e3
BpefHbIX NPUBbIYEK, KOTOPOW OblN BbICTaBNEH AMArHO3 CNOHTaHHON ANCCEKLIM KOPOHap-
HOW apTepun.

M3 aHamMHe3a M3BeCTHO, UTO MauMeHTKa GoneeT apTepuanbHON runepTeHsnen 6o-
nee 10 net. lo AHBapA 2025 r. naumneHTKy HMYero He 6eCnOKOUNO, aHTUrMNEPTEH3MB-
Hble npenapaTbl NPUHUMaNa HeperynApHo. MakcMmanbHble 3HaYeHWA apTepuanbHOro
nasnexua (Al) — 180/100 mm pT. cT. PaHee KpoMe NpoCTYAHbIX 3aboneBaHnii U apTepuanb-
HOW rMnepTeH3nn HuYem He 6onena. Annepruyeckux peakuuii u reMoTpaHchysmin paHee
He 6bl110. B TeueHue xun3Hm 6bino 4 GepemeHHOCTU 1 3 POJOB.

Beuepom 12 aHBapa 2025 r. B 16:20, 6ygyun Ha paboTe, naumeHTKa NovyBCTBOBaNa
YXyALEeHNe CamoUyBCTBUA: BOSHUKIIM 60NM 3a FPYAVHON CKMMAIOLLEro XapaKTepa, OfbiLu-
Ka, cnabocTb, ronoBHas 60sb, ronoBokpyeHue. Co3HaHue He TepsAna. bonu 3a rpyanHon
anunumce 6onee 30 MUH, 3aTeM NPOLLM CAMOCTOATENIbHO.

MauneHTKa BbI3Bana bpuragy ckopor meguumHckon nomolym (CMIM). MepBrYHbIA Me-
OVLMHCKNIA KOHTaKT cocToanca B 17:17. MNpu ocmoTpe obljee cocToAaHUe cpefiHel cTene-
HW TaxkecTn, ALl 140/80 mm pT. €T., Nynbc 90 yanapos B MUHYTY. BbinonHeHa JKI: putm cun-
HycoBbIv, NpaBubHbIN. YCC 90 yaapos B MuHyTYy. 30C cmelyeHa BneBo. OTpuuaTenbHble
3ybubl T B |l crangapTHOM oTBeieHNN 1 B rpyaHOM oTBefieHnmr V1. CrnaxeHHble 3y6Lbl B
oTtBefeHun aVF n rpyaHbix otBegeHnax V2, V3. Henonnaa BIMHMT.

XoTA n3meHeHus 3ybua T Ha 3aperucTprpoBaHHon IKIT MOXKHO 6bINo pacLeHnTb Kak
BapriaHT HOPMbI, C YYEeTOM »Kasnob, aHaMHe3a 1 KNIMHNYECKOW KapTUHbI ObII0 MPUHATO pe-
LIeHWe BeCTU NaumneHTKy cornacHo npotokony OKCONST. Oka3zaHa HeOTNOXHasA MeauLNH-
CKaa NOMOLLb: HUTPOrMMLEPUH-COAepXKaLMn cnpen — 1 HaxaTue, aueTuncanuyunoBsas
K-Ta — 500 mr, knonugorpen — 300 mr, aTopBacTatvH — 40 Mr, Kantonpun — 50 mr, 6uco-
nponon — 2,5 mr, ppakcnnapriH — 0,4 M BHyTPUBEHHO. B TeueHre 57 M1H nocne nepBuy-
HOro MefMLNHCKOro KOHTaKTa nauueHTKa Oblia fJocTaBneHa B npriemMHoe otaeneHue Y3
«[OKKLI».

Mpun noctynneHMM nauueHTKa Takxe MNpeabaBMna »kanobbl Ha JasAwme 6onm 3a
rpyavHON, YyBCTBO HEXBATKM BO3dyxa M obuyto cnaboctb. Ha MOMeHT ocmoTpa obuiee
COCTOAHME NaLMEHTKN pacLeHEeHO KakK COCTOAHWE CpefHeln CTeneHn TAKeCTW, NyabC n
YCC 84 ygapoB B MUHYTY, apTepuanbHOe AaBneHne Ha nieye fieBo BEPXHEN KOHEYHO-
¢t 180/100 mm pT. CT., 160/90 MM PT. CT. — Ha Nneye NpPaBon BepXHeN KOHEYHOCTM. TOHbI
cepaua NpurayLweHbl, pPUTMUYHbI. [IbIXaHne BE3NKYNAPHOE, XPUMOB HET, YaCcToTa AblXaHuWA
18 B MuyH. C Uenbto anddepeHLManbHOM AUarHOCTMKM Obl1 BbIMOSIHEH aHann3 KPoBU Ha
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KnnHunyecknin cnyvan
Case Report

Ta6bnuua 2

BbicokouyBcTBUTENbHbI TPonoHuH | (TNIhs)

Table 2

High-sensitivity troponin | (TNlhs)
Bpemsa YpoBeHb
12.01.2025 18:40 (npw noctynneHnmn) 2,87 ng/1 (0-29 ng/I)
12.01.2025 21:40 (uepe3 3 yaca) 9,71 ng/1 (0-29 ng/I)
13.01.2025 08:30 (uepe3 11 yacos) 3,9 ng/l (0-29 ng/l)

Kapauomapkepbl: D-gumepsbl 551 ng/ml (0-700 ng/ml) 1 BbICOKOUYBCTBUTENbHBIN TPOMO-
HuH | (TNIhs) npm noctynnenun, yepes 3 yaca 1 yepes 11 yacos (Tabn. 2).

Bo Bpems aHanu3a 3apernctpnpoBaHHoO B npreMHom otaeneHnn Kl gruHammnyecknx
N3MeHEeHWI BbIABIIEHO He 6blf10: pUTM CUHYCOBBIN, MpaBunbHbIA. YCC 85 yaapoB B MUHYTY.
30C cmeuleHa Bneso. OTpuuatenbHble 3youbl T B Il cTaHgapTHOM OTBeiIeHN 1 B FPYAHOM
otBefieHun V1. CrnaxkeHHble 3ybubl B oTBefeHunn aVF n rpyaHbix otBefieHusax V2, V3. He-
nonHaaA bIMHMAT (puc. 1).

PacueT prcka BHYTpurocnutanbHOW 1eTanbHOCTU U NIeTaNbHOCTU B TeueHne 6 meca-
ues no wkane GRACE BbisiBUN HU3KMIA YPOBeEHb pricKa (67 6annos).

Puc. 1. KT naymneHTKn npu nocTynneHun B npuemHoe otaeneHue Y3 «FOKKLU» r. lpoaHo

(12.01.2025, 18:27). Putm cuHycoBbiii, npasunbHbii. YCC 85 yaapos B MuHyTy. 30C cmelleHa Bneso.
OTpuuatenbHbie 3y6ubl T B Il cTraHgapTHOM oTBefieHUI 1 B rpyAHOM oTBefieHun V1. CrnaXkeHHble
3y6ubl B otBegeHun aVF u rpyaHbix orBegeHunax V2, V3. Henonnas BMHMM

Fig. 1. ECG of the patient upon admission to the emergency department of Grodno Regional Clinical
Cardiological Center, Grodno, Belarus (12.01.2025, 18.20). Rhythm: sinus, regular. Heart rate: 85 bpm.
Left axis deviation. Negative T waves in standard lead Ill and chest lead V1. Flattened T waves in lead
aVF and chest leads V2, V3. Incomplete RBBB
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B cBA3M € coxpaHsawmmnca xanobamm Ha 601 3a rpygrMHON, KNIMHNYECKON KapTUHOM
N aHamHe30M 60J1e3HU, HO NPU 3TOM OTCYTCTBMEM KIIMHNYECKN 3HAUYMMOrO MOBbILIEHNA
YPOBHA BbICOKOUYYBCTBUTE/IbHOIO TPOMOHUHA | U OTCYTCTBMEM AUHAMUYECKNX M3MeHe-
HUN, XapaKTepHbIX ANA UHPapKTa Mrmokapaa, Ha IKI 6bin BbiCTaBieH NpeaBaAPUTENbHbIN
anarHos: 120.0 A UbC: HecTabunbHasA (BnepBble BO3HMKLWAA oT 12.01.2024) cTeHOKapaus.
KT IIB. OnddysHbin kapgnocknepo3s. HenonHasa BIMHII. Atepocknepo3 aopTbl, KOpoOHap-
Hbix apTepuin. Al Il cT., p. 4. H I (OK Il no NYHA).

C uenblo CHWKeHWA apTepuanbHOro AaBfeHUA NauMeHTKa Nnosy4vvna MOKCOHWAWH
0,4 mr n B 19:30 nepeBefeHa 13 NPUEMHOrO OTAENIEHNA B OTAENEHNE NHTEPBEHLMOHHOMN
kapanonorumn (OUK), roe 6bin1a HasHaueHa MeMKaMeHTO3HaA Tepanua (Tabn. 3).

Ha BTOpoOI AeHb rocnmTanmsaumm (13.01.2025) Ha poHe oNTUMaNbHOWM aHTUIMNEePTEH-
3MBHOW Tepanuu nokasaTenn apTepuanbHOro gaBfeHna HOPMann3oBanucb U Ha NPOTA-
MeHne BCero nepuoga rocnmranusaLlmm octaBaanch B npegenax HopMasbHbIX 3HaYEHUN.
O6Luee cOCTOAHME NALMEHTKN OTHOCUTENBHO YAOBETBOPUTENbHOE, OAHAKO ANUCKOMbOpPT
B 00nacTn rpygHOM KNeTKM No-npexHemMy coxpaHanca. [Npu nHTepnpetauun pesynbTa-
TOB OMOXMMNYECKOTO aHanm3a KpoBWM OOHapy»eHbl OTKIIOHEHWA OT HOPMaJibHbIX 3Ha-
yeHW B NoKaszaTenAx NMUNuUAorpamMmmbl: xonectepuH 6 mmonb/n (0-5,16 mmonos/n), MBI
1,38 mmonb/n (>1,55 mmonb/n), JIMHI 3,2 mmonb/n (MeHee 1,4 mmonb/n), Tpyrnnuepuabl
3,1 mmonb/n (0-1,53 mmonb/n), MNMOHM 1,4 r/n (0,3-0,45 r/n). OcTanbHble BoXuMmmnyeckne
nokasaTeNin KpoBW OCTaBaNnCb B Npeaenax pedepeHcHbIX 3HaueHUn. B nokasatenax o6-
LLEro aHanu3a KpoBu, O6LEro aHann3a MoUn 1 reMoCcTasnorpaMmbl OTKITIOHEHWIA OT HOP-
MasibHbIX 3HaYeHUI Takxe He Oblno oOHapyKeHo.

Bo Bpemsa nposepeHus IxoKr (13.01.2025) 30H runokmnHe3a n aknHesa He obHapyxe-
Ho. Bo Bcex cermeHTax neBoOro »enygouyka onpegenanacb HoOpmasbHasa COKPaTUMOCTb
Muokappga. O6HapyxeHo HebonbLIOe paclpeHre KOPHA aopTbl (A0 42 MM), @ TaKXe Tpu-
KycnupanbHas peryprutauma 1-2-in ctenenn. KOO 126 mn, KCO 41 mn, YO 85 mn, OB 67%.

lNpoBeaeHHOe aynnekCcHoe CKaHNPOBaHWE BEH HXHMX KOHEYHOCTEN He MOKa3ano Ka-
KNX-TMOO OTKJIOHEHUIA OT HOPMDbI.

B TeueHune Bcero neproga rocnutannsaynm nayneHTke exkegHeBHO BbiNosHANacb JKI.
Ha TpeTbu cyTkn rocnutanusaumm (14.01.2025) 3apernctprpoBaHHasa Kl no3sonvna Bbl-
ABUTb AMHaMMYeCKne U3MEHEHNA: PUTM CUHYCOBbIN, NpaBunbHbIn. YCC 53 yaapa B Mu-
HyTy. 30C cmelleHa BneBo. 3ybubl T B lll ctaHpapTHOM oTBefeHMM cTany 6onee oTpuLa-
TenbHbIMU. B oTBeieHmn aVF noasunncb otpuuatenbHble 3y6ubl T. B rpyaHom oTBegeHUn
V1 coxpaHsatoTca oTpuLaTenbHble 3y6upl T. B rpyaHbix otBefeHnax V2, V3 nonoxutensbHas
amnnuTyga 3ybuos T yBennuunace. Henonnas BIMHIMT (puc. 2).

Ta6bnuuya 3

MpoBoauMas meAKamMeHTO3HaA Tepanus
Table 3

Drug therapy applied

Y1po 0O6ep Beuep

1. DHOKcanapwuH 0,8 MN NOJKOXKHO
Mo 1 Tabnetke BHyTpb:
2.MepuHgonpun 4 mr

3. buconponon 5 mr

4. JlTaHconpason 30 mr

5. MoncnaomuH 2 mr

1. UHdy3moHHana Tepanua KMIMNC
BHYTPUBEHHO KanesbHO

Mo 1 TabneTke BHYTpb:

2. Knonugorpen 75 mr

1. SHokcanapuH 0,8 M NOAKOXHO
Mo 1 Tabnetke BHyTpb:

2. Acnukappg 75 mr

3. Po3yBacTaTtuiH 20 mr

4. AmnogunuH 5 mr

5. MoncnaomuH 2 mr

618 "Cardiology in Belarus', 2025, volume 17, No. 4

HA NEPBYIO

HA CIEQYIOLLYIO

HA NPEABIAYILYIO K COAEPXAHUIO




KnuHnueckun cnyyvai
Case Report

B cBA3M C OCTPbIM HayasloM CUMMTOMOB U BblPaXXeHHOCTbIO »anob B ieHb NocTyne-
HMA, @ TaKXKe C YYETOM COXPaHAILMXCA OLyLleHnA auckomdopTa B rpyHON KieTke B
MOKOE M CHIKEHWA TONEePaHTHOCTU K GU3NYECKO Harpy3Ke BbliBNEHHblE N3MEHEHMA Ha
JKI no3Bonunm NpuHATL pelleHne 0 NpoBeAeHNN KOPOHAPHOW aHrnorpadnm c BO3MOX-
HbIM CTEHTUPOBaHNEM.

Ha yetBepTtble cyTKM (15.01.2025) B x0ge KAl nog MecTHOI aHecTe3unel B NpaByio Jy-
YeBylO apTepuio (AUCTanbHbIM JOCTYNOM) YCTaHOBMIEH NHTPOAbIocep. B aopTy, 3aTem ce-
nekTneHo B JIKA 1 NMKA npoBefeHbl KaTeTepbl, U BbINOIHEHbI MCCIeAOBaHMA.

Mpwu BbinonHeHun KAT B JIKA cTeHO30B BbifiBNIEHO He 6bI10 (puc. 3). OgHako obHapy-
XeHa npoTaxeHHasa guccekuma MKA B 1-M 1 2-m cermeHTax ¢ npmn3Hakamm TpomboTnye-
CKOI OKKNI031K, claboe aHTerpagHoe KOHTPacTMpoBaHme ANCTaNIbHbIX OTAENO0B (puc. 4).
3atem cenektuBHO B [TKA npoBefeH KopoHapHbIn npoBoaHuk (AsahiSionBlue), BBegeH
6annoHHbIN KaTeTep (BrosmedArtimes 2,530 mm). MNocne ueHTprpoBaHUA GannoHa B
30He OKKNI031M NPOoBeAeHa NpejunaTauma C UCnonb3oBaHnem aasneHna 10 atm. B 3oHe
NJacTUKM OTMEeYEeHO OCTaTOUHOE CTeHO3UpoBaHMe. BoinonHeHa umnnaHTauua 3 cuponu-
MyC-BblflenAoLLmMX KopoHapHbIx cTeHToB (TerumoUltimasterTansei) pasmepamu 4,024 MM
C ucnosnb3oBaHvem dasneHusa 14, 16, 18 atm. Bo Bpema npoBefeHMA KOHTPOSIbHON aH-
rmorpadun 3adpuKcMpoBaH ONTUMaSbHBINA pe3ynbTaT B 30He MAACTUKN U CTEHTUPOBaHNUA.

Puc. 2. KT naumneHTKN Ha TpeTbu CyTKM rocnutanusayum (14.01.2025). PUTM cHycoBbliA, TpaBUIbHbINA.
YCC 53 yaapa B MUHYTY. 30C cmewyeHa BneBo. 3y6ubl T B Il craHaapTHOM oTBeAeHuuU cTanmn 6onee
oTpuuartenbHbiMu. B otBegeHnn aVF noasunuch otpuuatenbHbie 3y6ubi T. B rpyaHom otBepaeHnn V1
COXpaHAIOTCA oTpuLaTenbHbie 3y6upbl T. B rpyaHbix oTBegeHuax V2, V3 nonoxunrtenbHasa amnantyaa
3y6u0B T yBenuumnacb. Henonnaa BMNHAT

Fig. 2. ECG of the patient on the third day of hospitalization (14.01.2025). Rhythm: sinus, regular. Heart
rate: 53 bpm. Left axis deviation. T waves in lead Ill have become more negative. Negative T waves have
appeared in lead aVF. Negative T waves persist in chest lead V1. In chest leads V2 and V3, the positive
amplitude of T waves has increased. Incomplete RBBB
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Puc. 3. KopoHapHas aHruorpa¢us. JleBaa Puc. 4. KopoHapHasn aHruorpadus. NMpaBas
KOpOHapHasA apTepus 6e3 cTeHO3MpoBaHuA KopoHapHas aptepus. lpoTaxkeHHaa gncceKyma
Fig. 3. Coronary angiography. Left coronary artery KA B 1-m 1 2-m cermeHTax ¢ npM3HaKkamu

without stenosis Tpom6GoTuUeCcKoll OKKNI031K, cnaboe aHTerpagHoe

KOHTpacTUpoBaHue ANCTaNIbHbIX OTAEN0B
Fig. 4. Coronaryangiography. Right coronary
artery. Extensive dissection of the RCA in
segments 1 and 2 with signs of thrombotic
occlusion and weak antegrade contrast filling of
the distal segments

MNocne NnpoBeaeHNA YPECKOXHOIo KOPOHAPHOro BMeLLaTebCTBa M CTEHTUPOBAHNA Naun-
€HTKa YyBCTBOBana cebsa xopoLuo, AUckomdpopT B FpyAHOI KneTke He 6becnokous. B nocne-
Zylolem naumeHTKa Bce ellle OTMevasa 3HaunTeNIbHO MeHee BbipaXeHHbI AuckomdopT B
rpyaHON KneTKe, KOTOPbI NpekpaTnn ee 6eCnokonTb Ha AeBATbIN AeHb rocnuTanun3aumm
(20.01.2025).

B cBA3u c npoBeneHmem YKB co cteHTrpoBaHuem MNKA 1 HoOBbIMM f@aHHBIMM O HANNYUN
npoTskeHHon anccekummn MKA Ha yeTBepTbI AeHb rocnutanmsauun (15.01.2025) 6bina
nepecMoTpeHa MefMKaMeHTO3Haa Tepanua: MPUHATO pelleHne O NpeKpalleHn BBege-
HWA SHOKCanapuHa 1 npremMa MoACUZOMMHA.

Ha natbii aeHb rocnutanmsauymm (16.01.2025) nauneHTKa 4ONOMHWIa aHAMHE3: YTPOM
12 aHBapsA 2025 r. nepep paboToi OHa NOCKONb3HYNacb U CUJIbHO ynana Ha Aaroguubl. B
CBA3M C YeM 6bI10 NPUHATO pelleHne o nposeaeHn MCKT rpyaHoOI KNeTku C aHrmorpa-
dueln ona CKNYeHNa HanMuMA ANCCeKL MM COCY[0B APYron nokanusauumm. B pesynbrate
nccnepoBaHua yoeantenbHbix KT-AaHHbIX, yKa3blBalOWMX Ha ANCCEKLMIO FPYAHOro oTae-
Na aopTbl, NOyYeHO He Bbino.

B TeueHune cnepytowmx 5 CyTok nauueHTKa NpoAosKana nonyyatb nevyeHne u Ha oguH-
HaguaTbl AeHb rocnuTanusauum (22.01.2025) B yAOBNETBOPUTENIBHOM COCTOAHMM Oblna
nepesefieHa caHUTapHbIM TpaHcnopTom B Y3 «TOKB MP» 1. [pogHO ana npoxoxpeHusa
Kypca MefMUUHCKOM peabunutauum.

Mpwn BbINUCKE M3 CTaLMOHapa BbICTaB/IEH 3aK/IOYMNTENbHbIN AMarHo3.
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KnuHnueckun cnyyvai
Case Report

OcHoBHo gurarHos: 125.4 A CnoHTtaHHasa guccekuma MKA. Octpoe nospexaeHne Mrno-
kappga. KAT, cteHTnpoBaHue NKA o1 15.01.2025. PacwimpeHmne KopHs aopTbl (42 mm). Hepgo-
ctatoyHocTb TK ¢ TP 1-2-1 cT. AT Il cT. puck 4.

OcnoXHeHna ocHoBHOro AnarHosa: 149 Henonnaa BIMHMT, BNBJIHIMN. 150 H I. XCH OK
Il no NYHA.

ConyTcTBytowme 3abonesanua: E78 Oucnunupgemus llb (OX - 6 mmonbs/n (0-5,16)
mmonb/n; JINMHM 3,2 mmonb/n; Tpurnuuepugbl 3,1 mmonb/n). E66 OxnpeHne 2-i cT. (MMT -
36,1 Kr/m?).

MauneHTKe peKoMeHJoBaHO MPOJONIXKUTL MPYeM MpenapaToB BO BPeMs Kypca Me-
OVLMHCKOW peabunutaymm n Ha ambynaTopHOM 3Tane, BKNoYasa nprem ABOWHON aHTW-
TpombouwuTapHoW Tepanuu (Knonugorpen 75 Mr, aueTuncanmuunosas KucnoTa 75 mr) B
TeueHue 12 mecaues. MNauneHTKe JaHbl peKoOMeHZaLmMmn o NPoJoNXKeHN obcnefoBaHNA
Ha ambynaTopHOM 3Tane: JomalHWiA npodunb apTepransHoro aasneHna n YCC, XM-3KT,
IxoKT B gnHamuke, Y3U BLA, ¥Y3U noyeuHbix apTepuii. Takke pekoMeHgoBaHbl Mogndu-
Kaumsa obpasa XKn3Hu, NTaHnA, pexrma Tpyaa v oTAbixa, AobaBneHne 4o3MPOoBaHHbIX Gu-
3MYECKMX Harpy30K U KOHTPOJIb Macchl Tena.

B OBCYXJEHUE

Ha cerogHawHni geHb SCAD n3yyeHa HeoCTaTOUYHO. XOTA B nocsieHee BpeMs 3Ha-
YNTENbHO BbIPOCIO KOANMYECTBO NaLMEHTOB C 3TON naTtonormei, 3¢deKTBHOrO MeToaa
neyeHus, KOTopbIA 6bl MOAXOAUN BCEM MaLMeHTaM, He cyulecTsyeT [2]. BepoATHO, Takyto
CUTyaL Mo 06bACHAET POCT BO3MOXHOCTeN anarHoctuku SCAD, onepexatoLmin BO3MOX-
HOCTM UccnefoBaHuA 3Toro 3abonesaHunsA. CoBpeMeHHble B3rnagbl Ha neyeHme SCAD pe-
KOMeHZYIOT NpuaepXnBaTbCcA KOHCEPBATUBHOW Tepanuy 3TON NaTonornn y naumeHToB
co cTabunbHom remognHaMmrkon. OfHaKo B NpeAcTaBeHHOM HaMW KITMHUYECKOM Cllyyae
6bina BbibpaHa cTpaterua YKB c nocnepytolwmm CTeHTUPOBaHNEM ANCCEKLMN KOPOHap-
HOW apTepun.

B maHHOWM KNUHMYECKOW CUTyaLmMm BO3HMKLLME BHe3amnHo »anobbl Ha fasAawmne 6onu
3a rpyfuMHOI, YyBCTBO HEXBATKM BO3Ayxa M 0obLyto cnabocTb, Hannune u3MeHeHui ule-
MUYeckoro xapaktepa Ha IKI n HopmanbHble 3HaYeHUA BbICOKOUYBCTBUTENIbHOTO TPOMO-
HUWHa | B AeHb rocnuTanusauumn no3Bonaman NPeAnosioKNTb Hannue HeCcTabnnbHON CTe-
HOKapAuW y NauneHTKU.

OfHaKo BblABMEHHbIE Ha TPETUA AeHb rOCNUTAaNU3aUUN AUHaAMUYECKUE U3MEHEHUS
Ha JKI n coxpaHstoLeeca owyleHne auckomdopTa B FPYAHON KIeTKe B COBOKYMHOCTU C
BHe3anHbIM Hayanom 3aboneBaHnsA NPUBENN K YBEIMYEHUIO HACTOPOMXEHHOCTH MO NMOBO-
ay nHdapkta mmokapaa 6e3 nogbema cermeHTa ST M NPUHATUIO peLleHns o NpoBeaeHUN
KAT ¢ BO3MOXHbIM CTEHTUPOBaHWEM.

BbinonHeHHana KopoHapHasa aHrnorpadua soiasuna guccekuuo MNKA. BeposaTHo, yun-
TbIBasi BO3PACT U aHTPOMOMETpMYECKMe JaHHble, NPUUNHON pa3BuTuAa amnccekumn MKA
NoCNy>XMNo NageHne NaureHTKN B ieHb rocnmuTtanusaumm. OueHKa TeXHNYECKMX BO3MOX-
HOCTEW, COCTOAHMA NaUNEHTKN N Hannuyme NPOTAXKEHHON ANCCEKLMN NO3BOAUIN NPUHATD
pelleHne 0 HeoHXo0AMMOCTY NPOBELEHNA CTEHTMPOBAHUA MPABOI KOPOHAPHOWN apTepum.

BbinonHeHne YKB co cTeHTMpOBaHMEM y NauneHTOB C AUCCEKLMe KOPOHAaPHOW apTe-
pPYX UMeeT BbICOKMI PUCK ATPOreHHOIO PACNpPOCTPAHEHUA ANCCEKLUMN B CBA3N C BO3MOMXK-
HbIM NonagaHNeM KOPOHapPHOro NPOBOAHUKA B JIOXKHDBIN NPOCBET B 061acTy AUCCEKUNN
cocypa.
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CnoHTaHHasA ANCCeKLMA KOPOHAPHOW apTePUN: KIIMHUYECKMIA Cryyait

PeTpocneKkTBHO Mbl NoNaraem, Yto 3a Nepuoa, OTBeLEHHbIN anddepeHumanbHom on-
arHOCTUKE CMOHTAHHOW ANCCEKLMM NPABOW KOPOHAPHOWM apTepuu, NpomrsoLen npoLecc
CTabunmsaymnm NHTMMbI NPABON KOPOHaPHOW apTepun B 061acTy gucceKkumm. BeposaTHo,
3TO YBEINUMUIO TEXHMUYECKME BO3MOXKHOCTM NPU BbiNnosHeHUW YKB co cTeHTMpoBaHMeM,
NO3BOJINNO BBECTU KOPOHAPHbIA MPOBOAHMK B UCTMHHbIN npocseT auccekuun MNKA un
npueeno K 61aronpuUATHOMY UCXOAY ANA NaLNEeHTKU.

B 3AK/THOYEHUE

CnoHTaHHaA AMCcceKLMA KOPOHaPHbIX apTEPUIA NPeACcTaBNAET COBOI CIIOXKHOE U Hefo-
CTaTOYHO M3yyeHHoe 3aboneBaHre, KOTOPOE MOXET NPUBOANTL K OCTPOMY KOPOHapHOMY
CUHAPOMY, 0COOEHHO Y XeHLUMH MONOLOro 1 CpefHero Bo3pacTa. B nocnegHue rogbl oT1-
MeyvaeTca poct cnyyaeB SCAD, UTo €BA3aHO C yNyylleHnem MarHocTMyeckux MeTofoB 1
NOBbILLIEHNEM BHUMAHMA K AaHHOW NaToNIOr M.

HecmoTpa Ha 3HauuTenbHble ycnexu B NOHUMaHMKM MexaHu3moB pa3sutua SCAD,
onTuManbHasa ctpaTerua neveHna SCAD go cnx nop octaeTca npeamMeTom ANCKyccui. B
6ONbLUMHCTBE C/lyyaeB NpefnoyYTeHe OTHAETCA TaKTUKe KOHCepBaTUBHOW Tepanuu, Tak
Kak 3aboneBaHne HepeaKko COMPOBOXAAETCA CMOHTaHHbIM 3a)kmBrneHnem. OgHako npwu
NporpeccrpoBaHv AUCCEKLMMN U PA3BUTUM OCSIOXKHEH U TpebyeTca MHANBUAYaNbHbINA
Noaxof C BO3MOXXHbIM NMPUMEHEHNEM YPECKOXKHOTO KOPOHAPHOro BMELLATENbCTBA U
XVPYPruyecKoro neyeHus.

Bynyuwine nccnefoBaHmna fOMKHbI 6bITb HaMpPaBieHbl Ha U3yyYeHre NaTodusmonormye-
cKkunx mexaHusmoB SCAD, onpegeneHve rpynn BbICOKOro prcka 1 pa3paboTky cTaHaapTm-
3UPOBAHHbIX MPOTOKOJIOB NleYeHNA. ITO NO3BOSIUT NOBLICUTb 3GEKTUBHOCTb Tepanuy,
YAy4lInTb NPOrHO3 NaLMEHTOB M CHU3WUTb PUCK PeLnanMBoB 3aboneBaHus.
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Abstract

Introduction. Lipoprotein-associated phospholipase A2 (Lp-PLA2) is an emerging
biomarker linked to vascular inflammation and atherosclerosis. However, its clinical utility
and interpretation remain uncertain, particularly in cases of extreme elevation.

Case presentation. This study presents a 36-year-old male with premature atherosclerosis
and markedly elevated Lp-PLA2 levels. Despite the absence of conventional risk factors,
the patient developed significant coronary artery disease. The case underscores the
diagnostic and therapeutic challenges of isolated Lp-PLA2 elevation.

Conclusion. The findings highlight the need for standardized testing protocols and
targeted therapies to enhance cardiovascular risk stratification. Further research is
warranted to determine the implications of extreme Lp-PLA2 levels in clinical practice.
Keywords: Lp-PLA2, atherosclerosis, biomarkers, vascular inflammation, darapladib,
cardiovascular diagnostics
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Pesiome

BeepeHue. JlunonpoTenH-accouumnpoBaHHaa docdonunasa A2 (Lp-PLA2) ssnaeTca 6uo-
MapKepoM, CBA3AHHbIM C COCYANCTbIM BOCNaneHmnem n atepockneposom. OgHako ee Knu-
HMuyecKkas nosib3a 1 MHTepNpeTaLma nokasaTenen o CMxX Nop Bbi3bIBalOT COMHEHNA, 0CO-
6eHHO B Cllyyasx Ype3MepPHOro NoBbILEHNA YPOBHSA 3Toro bromapkepa.
MpepcraBneHne KNuHM4Yeckoro cnyyasa. OnvcaH ciydyai 36-NeTHEro MyXKUMHbl 6e3
TPaANLUMOHHbBIX MoandrLmpyeMbiX GakTOPOB PUCKa, FOCMNTANIM3NUPOBAHHOIO C KNVHM-
yeckum AeboToM CTeHOKapaun. B TeueHne nepBbix 24 4acoB NOCNE MOCTYNIEHWSA BblsB-
NEHO 3HaunTenbHoe NnoBbiweHne YpoBHA Lp-PLA2 (914,74 Hr/mn npu Hopme <200 Hr/mn)
Npv OTCYTCTBUM BbIPa)eHHbIX OTKIOHEHWIA MO ApyruM 6uomapkepam ateporeHesa. MNpo-
Be[leHHbI CTpecc-TeCT No NpoToKony Bruce nokasan npr3Haku MHAYLMPYEMON UeMUu,
a npu KopoHaporpadun BbiABSIEH KPUTUYECKWI CTEHO3 NepefHell HUCXOAALLeN apTepum,
YCTPaHEeHHbIN C MOMOLLbIO YPECKOXKHOMO KOPOHapHOro BMellaTenbCTBa. llocne onepa-
LM Ha3HaYeHO CTaHAAPTHOE JleyeHne: ABONHAA aHTMarperaHTHasA Tepanus, CTaTUHbI U
ractponpoTeKkuus.

3akntoueHue. Pe3ynbTaThl NOJYEPKMBAOT HEOOXOANMOCTb CTaHAAPTU3MPOBAHHBIX MPO-
TOKOJIOB TECTMPOBaHUA 1 pPa3paboTKy TapreTHOW Tepanum Ans yayyleHua ctpatndmka-
LMn cepaeyYHO-CoCyamMCTOro pucka. Heobxogmmbl fanbHewwme nccneaoBaHms gna onpe-
AeneHnAa NocnefacTBUN SKCTPEManbHOro MoBblleHnAa YpoBHA Lp-PLA2 B KnuHuuyeckon
npakTrKe.

KnioueBble cnoBa: Lp-PLA2, atepocknepos, bromapKepbl, COCyANCTOe BOCNasieHne, aa-
pannagmb, cepaeyHo-CoCyAncTan AnarHocTunka
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Case Report
B INTRODUCTION

Atherosclerosis remains a leading cause of cardiovascular morbidity and mortality
worldwide, accounting for a significant proportion of ischemic heart disease and stroke
cases [1, 2]. Characterized by the progressive accumulation of lipids, inflammatory cells,
and fibrous elements in the arterial wall, atherosclerosis ultimately leads to plaque
formation, luminal narrowing, and potential plaque rupture. This multifactorial disease
not only contributes to significant individual and societal burdens but also presents a
diagnostic challenge, particularly in its subclinical stages.

Despite advances in imaging technologies and biomarkers, early detection of
atherosclerosis remains elusive in many cases. Traditional risk factors, such as hypertension,
diabetes, dyslipidemia, and smoking, provide useful predictive frameworks but fail to
fully capture the heterogeneity and complexity of the disease process [3]. As a result, the
search for novel biomarkers has intensified, aiming to enhance diagnostic precision and
prognostic accuracy while enabling individualized therapeutic strategies.

Among the promising candidates, lipoprotein-associated phospholipase A2 (Lp-PLA2)
has garnered considerable attention. Discovered in the 1980s by Stafforini et al. [4], Lp-
PLA2 is an inflammatory enzyme predominantly associated with low-density lipoprotein
(LDL) particles. It plays a pivotal role in vascular inflammation and atherogenesis by
hydrolyzing oxidized phospholipids to generate pro-inflammatory molecules such as
lysophosphatidylcholine and oxidized fatty acids [5, 6]. These downstream products
exacerbate endothelial dysfunction, attract monocytes, and propagate foam cell
formation, all of which are central to atherosclerotic plaque development.

Numerous studies have demonstrated a strong association between elevated Lp-PLA2
levels and cardiovascular events, independent of traditional risk factors [7]. The enzyme’s
specificity for vascular inflammation, coupled with its limited presence in systemic
inflammatory states, underscores its potential as a targeted biomarker for atherosclerotic
disease. Moreover, interventions aimed at reducing Lp-PLA2 activity have shown promise
in attenuating plaque progression and enhancing plaque stability, further validating its
clinical relevance [8, 9].

However, despite these advances, critical knowledge gaps remain. While moderate
elevations in Lp-PLA2 are well-documented as predictors of cardiovascular events, the
implications of extremely high levels - particularly in younger individuals without classical
risk factors — are less understood. This subset of patients presents unique challenges, both
diagnostically and therapeutically. Such cases demand a nuanced approach to biomarker
interpretation, integrating clinical context, imaging findings, and individualized risk
stratification.

This article presents a clinical case of a 36-year-old patient with premature
atherosclerosis and tenfold elevation of Lp-PLA2 levels. By examining this case, we aim to
explore the diagnostic and prognostic complexities of extreme biomarker elevations and
discuss the broader implications within the current scientific understanding. While this
discussion does not intend to resolve all existing knowledge gaps, it contributes to the
growing discourse on the utility of Lp-PLA2 in cardiovascular diagnostics.

B CASE REPORT
A 36-year-old Caucasian male was admitted to the emergency cardiology department
with recurrent episodes of anginal pain over the preceding 10 days, triggered by minimal
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physical exertion (angina "de novo"). The patient reported no history of traditional
modifiable cardiovascular risk factors, including diabetes mellitus, smoking, obesity,
sedentary lifestyle, hypertension, chronic obstructive pulmonary disease, or chronic
kidney disease. However, a mildly atherogenic lipid profile and a family history of ischemic
stroke in his father (post-60 years) were noted. Genetic or rare metabolic disorders were
not assessed.

Initial (within 1 hour of admission) laboratory tests revealed the following lipid profile:
total cholesterol 5.17 mmol/L, low-density lipoprotein cholesterol 3.59 mmol/L, high-
density lipoprotein cholesterol 0.92 mmol/L, and triglycerides 1.46 mmol/L. The patient
maintained a healthy BMI and engaged in regular physical activity.

Since the patient was under 40 years of age, SCORE-2 was not applicable. When
extrapolated assuming age 40, the risk category was moderate (3.4%), suggesting lifestyle
modification.

Electrocardiography at rest showed sinus rhythm at 60 beats per minute, with no
pathological changes. Echocardiography demonstrated normal cardiac chamber sizes,
preserved ejection fraction, and no regional wall motion abnormalities. However, exercise
stress testing revealed a positive result, with significant ST-segment depression during
exertion. Exercise stress testing was conducted according to the standard Bruce protocol.
The patient achieved 10 METs workload. During exercise, blood pressure increased
appropriately from 115/75 mmHg at rest to 190/85 mmHg at peak exertion. The test was
positive due to significant horizontal ST-segment depression (>1.5 mm) in leads V4-V6 at
peak load, suggestive of myocardial ischemia.

Subsequent coronary angiography identified a critical stenosis in the mid-left anterior
descending artery. The patient underwent successful percutaneous coronary intervention
with stent placement.

After coronary atherosclerosis was detected according to CAG data and taking into
account the PCl, the patient was started on therapy, which included ticagrelor 90 mg 2
times a day, aspirin 75 mg per day, atorvastatin 40 mg per day, gastroprotective therapy
(omeprazole 20 mg per day). Other therapy, including antihypertensive drugs, was not
prescribed due to the initial normotension.

Given the early onset of atherosclerosis in a patient without conventional risk factors,
an extensive workup for atherogenesis-related biomarkers was performed.

In accordance with the hospital’s protocol for a large-scale study ("Biological markers
associated with rapidly progressive atherosclerosis in young people and their role in the
choice of targeted therapy", protocol No. 150 dated October 27, 2022), blood was taken
from the patient within 24 hours of admission for the studied biomarkers of atherogenesis.
Laboratory testing of atherosclerosis biomarkers was carried out by enzyme-linked
immunosorbent assay using the appropriate reagents from AssayPro and RayBiotech:
Lp(a) (EL3001-1, AssayPro, USA), ANGPTL3 (ELH-ANGPTL3, RayBiotech, USA), Lp-PLA2
(ELH-LPPLA2, RayBiotech, USA), PCSK-9 (ELH-PCSK9, RayBiotech, USA).

The results were as follows:

Lipoprotein(a): 34 mg/dL (mildly elevated, borderline risk).

Angiopoetin-like 3 protein (ANGPTL-3): 590 ng/mL (normal range: 653.7-1548.6 ng/mL).

Proprotein convertase subtilisin/kexin type 9 (PCSK9): 462 ng/mL (reference range:

200-600 ng/mL).
® | p-PLA2:914.74 ng/mL (reference range: <200 ng/mL).
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Theseresultsindicated an isolated, markedly elevated Lp-PLA2. Other biomarkers were
within or near normal limits, underscoring the potential role of Lp-PLA2 in this patient’s
premature atherogenesis.

B DISCUSSION

This case illustrates the diagnostic challenges posed by markedly elevated Lp-PLA2
levels, especially in younger individuals without conventional cardiovascular risk factors.
While elevated Lp-PLA2 is known to be associated with vascular inflammation and
atherosclerosis, isolated single-time measurement provides limited information regarding
long-term cardiovascular prognosis or causal relationships.

Limited Access to Lp-PLA2 Testing

Despite its recognized association with cardiovascular risk, routine measurement of
Lp-PLA2 in clinical practice remains limited. The primary barriers include the high cost
of specialized assays and limited availability in standard diagnostic laboratories. While
commercial kits for Lp-PLA2 measurement exist, their application has largely been
confined to research settings due to a lack of widespread clinical validation [10].

Pharmacological Interventions Targeting Lp-PLA2

The development of pharmacological agents to inhibit Lp-PLA2 has been a focus
of significant research. Darapladib, the most extensively studied Lp-PLA2 inhibitor,
has shown potential in reducing plaque inflammation and stabilizing atherosclerotic
plaques in preclinical studies. However, large-scale clinical trials such as SOLID-TIMI 52
and STABILITY failed to demonstrate a reduction in major adverse cardiovascular events
[11,12]. These outcomes have limited the drug’s adoption into standard practice, although
its mechanistic insights continue to drive interest in second-generation inhibitors.

Future Directions in Lp-PLA2 Research
The markedly elevated Lp-PLA2 levels observed in this case highlight the potential
utility of this biomarker in identifying high-risk individuals, particularly those without
traditional risk factors. Further research is needed to:
m  Refine Testing Protocols. Simplifying and standardizing Lp-PLA2 assays could facilitate
broader adoption in clinical settings.
®  Targeted Therapies. Ongoing research into more potent and selective inhibitors may
help overcome the limitations observed with first-generation drugs like darapladib.
®  Risk Stratification Models. Incorporating Lp-PLA2 into existing risk assessment
frameworks may provide a more nuanced understanding of atherosclerotic disease
progression.

B CONCLUSIONS
. Extreme elevations of Lp-PLA2 may be associated with premature atherosclerosis,
even in the absence of conventional risk factors.
2. Pharmacological inhibition of Lp-PLA2 has yet to demonstrate clear clinical benefits,
highlighting the need for further research on targeted therapies.
3. This case emphasizes the importance of personalized risk assessment using emerging
biomarkers beyond traditional lipid profiles.

—_
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4. Future studies should focus on integrating Lp-PLA2 into cardiovascular risk models
and assessing its role in guiding therapeutic decisions.

Limitations

This case report has several limitations. First, as a single-patient study, it does not
allow for broader generalizations regarding the role of extreme Lp-PLA2 elevation in
cardiovascular disease. Further research with larger cohorts is needed to validate these
findings. Second, while the patient had no conventional risk factors, unrecognized genetic
or environmental contributors cannot be ruled out. Third, due to the observational nature
of this case, we cannot establish causality between elevated Lp-PLA2 levels and premature
atherosclerosis. Finally, the absence of follow-up data limits the ability to assess the long-
term impact of Lp-PLA2-driven interventions.
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