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CoxubHasaposa B.X,, Caugosa M.A., Tepewenko C.H., benesckas A.A.

OLIEHKA IEOPMALWA NNIEBOI0 XENY04KA U IEBOr0 NPEACEP AU,
A TAK)XE POTALIMOHHbIX CBOWUCTB JIEBOTO XENYI04KA

Y BOJTbHbIX XCH N0 JAHHbIM 3XOKAPAUOTPAGUYECKOM
TEXHOJI0rX HEAONNNEPOBCKOI0 N30bPAXEHVA MWOKAP 1A

B IBYMEPHOM U TPEXMEPHOM PEXXUMAX

WHeTuTyT KiHndeckoi kapamonormm um. A.J1. Macuukosa @I'bY «HMUL| kapanonornm»

Munzapasa Poccun, Mocksa, Poccns

PE3HOME

Llenb: n3yyenue 0co6eHHOCTeN fedhopMaunu, pOTALMOHHBIX
CBOWCTB, CKpPY4MBaHUA 1 packpy4mnsanus JK, oueHka oyHKLMK
JIM y 60nbHbIx XCH ¢ coxpaHHoii u cHmkeHHon ®B JTXK no paH-
HbIM 3XOKapAuorpapuyeckon TEXHONOTUM HeAoNNNepoBCKOro
1306PKEHNA MNOKApAa B JBYMEPHOM M TPEXMEPHOM peXxumax
(2D u 3D Speckle Tracking Imaging).

Martepuan n metogbl. B nccnenosaHue 6biin BKNKOYEHbI 70
60JIbHbIX XPOHUYECKOI CepaeqHo HegocTato4HoCTbio (XCH) ¢ co-
XpaHHom (rpynna |) n cHwxeHHon (rpynna Il) dpakumen Beibpoca
(®B) nesoro xenynoyka (JIK). lMomumo cTaHgapTHON TpaHcTopa-
KaNibHO 3x0oKapamnorpadgoum Bcem 60JbHbIM NPOBOAMIACK OLEHKA
naedbopmauuu JIK 1 neBoro npeacepams, a TakKe poTauyMoHHbIX
CBOMCTB JIXK C UCMOMb30BaHWEM TEXHOSIOrUM HEAOMNMIEPOBCKOro
1306pXeHNS MUOKapaa B IBYMEPHOM W TPEXMEPHOM PeXMMaX.

PesynbTatbl. ViccnefoBaHns CBUAETENLCTBYIOT O TOM, YTO Y
60nbHbIX XCH pechopmauus J1K n nesoro npeacepans, a Takxe
pOTaUNOHHbIE CBOMCTBA, CKPY4YMBaHME W packpydusanue JDK no
JaHHbIM [1BYX METOJ0B ObINN HUXE N0 CPABHEHUIO C KOHTPOSIbHO

Csepnenuns 06 asTopax:

Canposa
MapuHa A6aynaTunoBHa

TepeLeHko
Cepreit Hukonaesuy

benesckas
AHHa AHpipeeBHa
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><  sohibnazarova.vasila@ gmail.com

rpynnoii. B o6enx rpynnax 0TMeYanoch 4OCTOBEPHOE YBENNYEHME
pasmepa u o6bema J1M, a Takxke CHWXeHne aedopmaumn 1M B
pa3Hble (Da3bl ero AeATENbHOCTU W rNobanbHO NPOAOMbHOIA
necopmaumn JIM. 3HaveHus rnobanbHOM NpoaonbHoi gedop-
mauuu JIM'y 6onbHbIX | 1 Il rpynnbl (-6,68+3,0% 1 -6,63+3,3%,
COOTBETCTBEHHO) OblM JOCTOBEPHO HUXKe N0 cpaBHeHuto ¢ KI
(-9,3+7,3%) (p<0,001). bbina BbIsBNEHA AOCTOBEPHAA KOppens-
LIMOHHasa cBsi3b aechopmaumu J1M ¢ ®B JIXK y 60nbHbIX | rpynnbl
(r=-0,39; p<0,001) n y 60nbHbIX I rpynnbl (r=0,35; p<0,001).

Bobisogbl. Mpu oueHke gedpopmauymn JIK no AaHHbIM ABYX TeX-
HOMOMIA, TPEXMEPHbIA PEXIUM NPOJEMOHCTPUPOBAN 60Mee HU3-
Kue nokaszartenu fedopmauyy MMOKapAa no CPaBHEHMIO C ABY-
MEPHbIM PEXIMOM, 4TO, BO3MOXHO, CBA3aHO C 60Mee MOJHOIA
OLIEHKOM AehOPMaLIMOHHbIX CBOACTB MUokapaa JIXK. Takxe CHu-
XKEHMe rnobanbHoi nNpoaonbHON aechopmaumn JIM MOXET 6bITh
PaHHUM NPeanKTOpoM AuarHocTuku XGH.

KnioueBble €noBa: XpOHN4ECKas CEpAE4HasA HELOCTATOYHOCTS,
chpakuns BbIOPOCA N1I6BOr0 Xeny[04Kka, 1echopmaLns, poTaLmnoH-
Hble CBOVICTBA, CKPYYMBAHNE, PACKDYYNBAHNE
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XPOHWYECKASA CEPOEYHAA HEJOCTATOYHOCTb

BBEJIEHWE

TpaanLMOHHO TEPMUH XPOHUYECKAs CepaeyHas HeA0CTaTOYHOCTb
(XCH) accouumpyeTcs C YXyALUeHWeM COKpaTUTENbHOW Cnoco6-
HOCTM MWUOKapAa, 4YTO OTPAXKAETCA B CHUDKEHUM opaKLmi BbiGpoca
(®B) nesoro xenygoyka (J1)K). OgHako 3HaunTeNbHas 4acTb 60/1b-
HbIX cTpagaet XCH ¢ coxpanHoit ®B JIK (>45%), npudem pons
TakuUX 60/bHBIX N0 PasHbIM oueHkam gocturaet 30-50% [1]. Cre-
[oBatenbHo, ana auardoctkm XCH ¢ coxpanHoii ®B JDK Heobxo-
AUMO Hann4me 0JHOBPEMEHHO YeTbIpeX KpuTepmes: 1) CUMNTOMOB,
TMnYHbIX Ans XCH; 2) du3nKanbHbIX NPU3HAKOB, TUMMYHBIX NS
XCH; 3) HopManbHON UK HE3HAYNUTENBHO CHIDKeHHOW @B JDK npu
oTCYTCTBMM gunatauun nonocti JIK; 4) cCOOTBETCTBYHOLUMX CTPYK-
TYPHbIX W3MEHEHWI Cepfua, Takux Kak runeptpocdus muokapha
JDK, nunartauus nonoctu nesoro npegcepaus (JM) w/wnn gmacto-
nuyeckas aucdyHkums JHK [2].

LieHTpanbHyto ponb B auarHoctuke XCH wrpatot Busyanusmpy-
folMe MeTofbl WCCNEdOBaHWsS, B HaCTHOCTK 3XOKapauorpadms
(3x0KT). OaHaKo Jaxe Npu MCMOMb30BAHNN Pa3NINYHbIX NapaMeETPOB
IxoKI CyLLecTBYIOT OrpaHUyeHns Ans NocTaHoBKW anarHo3a XCH ¢
coxpaHHoi ®B JIK. B cBs3u ¢ 3TuM B NnocneaHee BPems MHOMMe uc-
CnefoBaTen MCMob3yHOT HOBbIE TEXHONMOMWN, TaKWUe Kak Hegonnne-
POBCKOe 1306paxeHns Muokapga (Speckle Tracking Imaging) B aBy-
MEPHOM W TPEXMEPHOM pexxumax. TeXHONOrus oLeHKM aecdopmawmm
M1OoKapaa no3BosseT paccunTatb NapameTpbl, KOTOPbIE BaXKHbI ANS
NPaBUbHON OLEHKN CUCTONNYECKOW W AMACTONMYECKON (DYHKLMK
JDK. B otnmyme 0T TkaHeBOW MWOKapAuanbHOW aonnieporpagui
(TM[) nanHas TexHonorus nuLLeHa OrpaHnyeHunin, CBsA3aHHbIX C Ha-
npaBneHnem ABMKEHNS 00bEKTa 11 yNbTPa3ByKOBOro nyya. MeTtoauka
N03BOJISAET NPOBOAMTL 60MEe CNOXHbIA aHann3 1 06ecne4nBaeT Bbl-
COKYH) TOYHOCTb M3MEPeHUIA AN KONUMYECTBEHHOW OLEHKN rnobanb-
HO 1 pernoHapHol cpyHKkumn JIK. Takxe OHa [aeT BOSMOXHOCTb
nony4atb WHOPMALMKO O HANPaBNEHUM W CKOPOCTU [BVKEHMS
MWOKapAa Ha NPOTSKEHWW BCEro CepaedHoro uukna. Takum 06-
pa3oM, C NOMOLLbK) TEXHOMOMMI HELONMIEPOBCKOr0 M306paXKeHMS
MU1OoKapaa CTano BOSMOXHbIM UCCen0BaTh Aed)OPMaLIMIO, CKOPOCTb
aechopmaLn, NoKasaTenn anmKanbHOro 1 6a3anbHOr0 CKpy41BaHus
1 pacKpy4nBaHWs Cepaua BO BPeMS CUCTOMbI 11 AUACTOMbI, A TAKXKE
oLeHUTb mexaHuky JIM. CneayeT otmeTuTb, YT0 JIIT BHINOMHSET He
TONbKO pe3epByapHy0 (HYHKLMKO BO BPEMSI CUCTOMbI XKENYA04HKOB K
NPOBOAHNKOBYIO (DYHKLIMIO B NEPUOL ANACTOMbI, HO TAKXKE aKTUBHYIO
COKpATMTENbHYIO (DYHKLWIO B NEpUoL, No3aHe AnacTonbl. BaXHOCTb
CTPYKTYPHO-(DYHKLMOHANbHbIX napameTpos JIM anga nporHosunposa-
HWS HEONArONPUATHBIX KIMHUYECKNX UCX0A0B Y nauueHToB ¢ XCH ¢
coxpaHHoi ®B JIK npaktinyecku He onpegenexa.

Llenbto faHHON paboTbl ABNAETCA U3y4eHMe 0COOEHHOCTEN fe-
chopmaumm, poTaLMOHHbIX CBOWCTB, CKPYYMBAHMS N PACKPY4MBAHMS
JDK, oueHka doyHKuun JIM'y 60bHbIX XGH C COXPAHHOI 1 CHIKEH-
HO ®B JIXK no LaHHbIM 3X0KapAnorpaduyeckoi TeXHONOMNN He-
J0NNNepoBCKOro N306paxXeHns MMOKapaa B ABYMEPHOM W TpeXMep-
Hom pexumax (2D u 3D Speckle Tracking Imaging).

MATEPWAN U METO[1bl UICCNE[JOBAHUA

B nccnefosaHme 6bin0 BKNOYEHO 70 60bHBIX (29 »XeHLmH u 41
My>4uH) B Bo3pacte 70,0£17,9 net, rocnuTannM3npoBaHHbIX B OT-
Jlen 3a60neBaHNiA MMOKapaa 1 CepaeyHon HegoctatoyHocTn OIbY
«HMUL, kapauonorun» Munaapasa Poccun. [laumeHTbl BKIOYa-
nnuch B uccneaosanue npu Hanmyun XCH I-IV oyHKUMOHANbHOIO
knacca (®OK) (NYHA), passuBLLeics B pesynbTaTe MLIEMUYECKON
00Ne3HN cepfua, AvnaTaUMoHHON KapauMoMuonaTum Unu apTepu-
anbHoN runepteHsun (Al). Y Bcex 60NbHbIX PErncTpupoBancs cu-
HycoBbI puTM. MauueHTbl ¢ XCH 6binn pa3aeneHbl Ha 2 rpynnbl;

| rpynna — XCH ¢ coxpaHHon ®B JIXK (>45%), Il rpynna — XCH co
CHKeHHON ®B JTK (<45%). Kputepum UCKI0YeHNs U3 ccnemo-
BaHWA: 60ME3HI HAKOMNEHNA MUOKapaa, BPOXAEHHbIE U npuobpe-
TEHHbIe MOPOKM Ccepaua, OCTPbIi MHKAPKT MUOKApAA W HapyLUeHWe
BHYTPUXENYA04KOBON npoBogumocTu. KoHtponbHyto rpynny (KI)
cocrasunmn 20 340p0OBbLIX A06POBONbLEB (12 XEHLIMH N § MyX4MH)
B BO3pacTe 26,5+2,8 ner.

TpaHcTopakanbHas AXoKI npoBoannach Ha ynbTpa3ByKOBOM Npu-
6ope akcnepTHoro knacca Vivid E9 (GE Healthcare, CLUA) ¢ ncnons-
30BaHuemM aatinka M5S-D ana pernctpauuu naobpaxenuii B 2D pe-
XNUMe U MatpuyHoro aarymka 4V-D ans peructpauuy n306paxeHunii
B 3D pexume. [Insa onpepeneHus a3 cepaeyHoro LMKa Bo Bpems
UCCNEAO0BAHUS BbIMOMHANACH CUMHXPOHHAS 3anUCb 3NEKTPOKAPAM-
orpammbl. MccnenosaHue nNpoBoaMOCh C UCMONb30BAHNEM CTaH-
JIapTHBIX 9X0KapaMorpadomyeckmx AOCTynoB U pexxumoB. G LieNbo
U3y4eHns fechopmaLin, potauumu, CKpyYMBaHUS U packpyymBaHus
JIK BbinonHsanack IxoKl B [BYMEPHOM PEXWUMe M0 CTaHAAPTHOIA
MeTofuKe. B nocnenytowem nsobpaxeHns o6padarbiBanncs ¢ 1c-
N0b30BaHNEM TEXHOMOMK HeJONNIEPOBCKOro M306pXEHNs M1O-
Kapaa ¢ nomotbto nporpammbl EchoPAC PC (GE Healthcare, GLLA).

OueHka pa3mepoB 1 06bemoB J1M v JTXK, TONLLMHBI MEXOKENYA04KO-
BV neperopogku (MXKI) u 3aaHen ctenku JHK (3CITXK), maccbl Muo-
kapga JK (MMJTXK) no aaHHbIM 3x0KI™ npoBoAmnach CornacHo peko-
MeHAALMAM MO KONMYECTBEHHON OLIEHKE CTPYKTYPbI M (OYHKLIMK Kamep
cepaua [3]. MmobanbHyto cuctonuyeckyto dyHkumio JK oueHusanm
13 anuKanbHOro A0CTyNa B 4- 1 2-KaMepHO NO3MUMAX C PacyeToM
®B J1K no metogy CumncoHa. [ns OLEHKM ANacTONUYecKon (PyHK-
un JK paccunTbiBanu nokasateni TpaHCMUTPANbHOMO MoToKa Mo
JaHHbIM MMNYNbCHO-BOHOBOM AoNnneporpacun (CKOPOCTb paHHero
[QMacTONMYecKOro HanosHeHus (E), CKOpoCTb NO3AHEro AuacTonmye-
cKoro HanonHeHus (A), ux cootHowleHne (E/A)) u nokasarenu Asu-
)KEHUS NaTepanbHoOro 1 CenTanbHOro OTAEN0B (PUOPO3HOr0 KonbLa
MUTPanbHOro knanada no gaHHeiM TM (Eml, Aml, Ems, Ams, E/Em).

Bcem yyacTHWUKaM mccnefoBaHus NpoOBOAMNCS aHanu3 rnobanb-
HOi npogonbHoii (global longitudinal strain (GLS)), paguanbHoil
(global radial strain (GRS)) n umpkynsipHoii (global circumferential
strain (GCS)) pedopmaumm JDK. G 3T0it LieNbio BbINOMHANACH 3a-
NUCb LNGPOBbLIX KUHOMETENb U3 anuKanbHOro A0CTYna B 4-, 2- U
3-kaMepHOi no3numusax. [ns nonyyeHus ONTUMANbHOTO pPe3ynbTa-
Ta [IBYMEpHOe M3006paXeHne PEerncTpupoBanit ¢ 4acToTOA Kaapos
70-100 B cekyHay. Cuctema aBTOMATUYECKN FeHepupoBana KOHTyp
C YKa3aHWeM CerMeHTOB, HENOAXOAALLMX ANS BbINOHEHUS aHANN3a.
Mo pesynbTatam aHann3a paccyMTbIBANN MAKCUMabHbIE 3HAYEHUs
Jedhopmanun Muokapaa ans kaxaoro u3 17 cermentos JIXK, cpen-
HUe 3Ha4YeHns aechopmauun ansg Kaxaon u3 3 no3uumin 1 cpeaHee
3Ha4eHue aechopmauum ans scero JHK.

B pamkax mccnenoBaHus NpoBOAWMNOCHL W3y4eHWe MokasaTenei,
XapakTepuayrowe reometputo (06bem), (PYHKUMIO (M3MEHeHne
o6bema) 1 MexaHuky (npogonbHas gedpopmauus) M. Takxe Bbl-
MOSHSANCS BEKTOPHbI aHanN3 nNpoaonbHOIA AechopmaLn BO Bpems
YeTbipex a3 paboTbl 1 [4].

[lna pacyeTta rno6anbHOW NPOMAOSbHON, PaananbHOW, LMPKY-
napHon fedhopmaumn v ninowaan aecpopmauun B 3D pexume (4D
Strain) BbINONHSANACH 3aNUCh U306PAXKEHNS C YACTOTON KaapoB 25-
50 B cekyHAay ¢ ucnonb3osaHuem onumum Multi-Slice n3 anukanbHoi
4-KaMepHOil NO3NLMKM B TEYEHME YeTbIPeX UMK LLECTU CepaeHHbIX
LMKNOB. 3atem n3obpaxeHue JIK noasepranoch nocto6paboTke ¢
1CNOMb30BaHNEM OMUMN aBTOMATUYECKOTO KONNYECTBEHHOMO aHa-
nm3a JIXK (4D AutoLVQ), 4T0 N03BONAN0 NOAYHUTbL 3HAYEHMS fedhop-
MaLMn AN KXXO0ro cermeHTa u rnobansHoi gecpopmaumn JIK B
NPoOAONLHOM, paananbHOM U LMPKYNSPHOM HanpaBReHNsX, a Takxke
nnowaam gecoopmauun [5].
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CTATUCTUYECKAS! OBPABOTKA JAHHBIX

Cratnyeckas 06paboTka JaHHbIX NPOBOAMNIACH C MOMOLLBI Na-
keTa nporpamm Statistica, sepcus 6. CpeaHue BeNNYMHBI NPeSCTaB-
NEeHbl Kak cpefiHee + cTaHAapTHoe oTKNoHeHue (M + SD) mnm Kak
MefMaHa U MeXXKBapTUIbHbIA pa3max (25-n n 75-it NPOLEHTUNb).
Mpw cpaBHeHWM TPEX rpynn 4ns KOMNYECTBEHHbIX NEPEMEHHbIX NpK-
MeHsncs Kputepui Kpyckana-Yonnuca, ans Ka4eCTBeHHbIX — KpUTe-
puit MupcoHa.

PE3YJIbTATbI UICCNEOBAHUA U OBCYXAEHVE

lpu OLeHKe nokasateneir CHUCTONNYECKOA U AMACTONNYECKOM
pyHKUMM JIK'y 601bHBIX CO CHXKeHHOI ©B JIXK (Il rpynna), Bbisis-
NEeHbI JOCTOBEPHbIE OTNIMYNSA MO CPABHEHUIO C 6OMbHBIMMU C COXPAH-
Hoit @B JTXK (I rpynna) u KT (p<0,001) (tabn. 1). B rpynne KoHTpons
3Ha4YeHns Bcex napameTpoB IXOKI COOTBETCTBOBANN HOPME, YTO
noaTBEPXKAAET OTCYTCTBUE Y 300POBbIX 1L, 3a605€BaHMIA cepaLa.

lMpn cpaBHEHWM NoKasaTenei CUCTONUYECKOR hyHKuum JDK y
60nbHbIX |l rpynnbl HAbNAANOCH A0CTOBEPHOE CHIMKEHNE DB JTK
(33,0£9,8%) no cpasHeHuto ¢ 6onbHbIMK | rpynnbl (61,9£5,4%) n KI
(62,8+3,4%) (p<0,001). MMpn nonapHOM CpaBHEHWUN 3XOKapAMOrpa-
thuyeckmx nokazarenei y 60nbHbIX XCH ¢ COXpaHHOI 1 CHKEHHON
®B JIXK 6binn BbISIBIIEHbI CTATUCTMYECKN 3HAYMMbIE Pasfnyma no
pagy napameTpoB guactonuyeckon doyHkumn JK (E, Em(s), Em(l),
cM. Ta6n. 1). Y 6onbHbIX XCH ¢ coxpanHoi OB JTXK oTMeyaeTcs yBe-
nuyerne MMIDX n uMMITXK, 4To CBMAETENLCTBYET O PEMOENNPO-
BaHue Muokapaa JIK. Y 6onbHbix XCH co cHmwkeHHoW OB JIXK Tak-
e otmeyanoch yeenuyeHne MMITDK n naaekcuposanHon MMITK
(MMMJXK) 3a cyeT yenuyeHne KOP JIXK. OTmMe4eHo, 4T0 y 60MbHbIX
XCH 3Ha4eHms E/E’ okasanucb Bbiwe, yem B KI (p<0,001), 4To KoC-
BEHHO NOATBEPXAAeT HapYLLEHWe ANacToNNYecKoin yHKLmN JIK u
NO3BOMSAET MCMOMb30BATb 3TV NOKA3ATeN B KA4eCTBE JONOHUTENMb-
HbIX MapPKePOB CEPAEYHOI HeJ0CTAaTO4HOCTH.

Mo paHHbIM 2D Speckle Tracking y 60nbHbIX Il Fpynnbl 0TMEYANoCh
[0CTOBEPHOE CHUXXEHWe rnobanbHOM NPoAonbHOK aedpopmaun JHK
(-8,4%3,3%) no cpasHeHuto ¢ KI (-17,8+7,3%), 0fHako, y 60bHbIX
| rpynnbl NONYYEHHbIE 3HAYEHUS HAXOAWAUCH HIDKE PetdepeHCHOro
AnanasoHa (-15,0+3,0) (p<0,05). Mokasarenu rnobanbHoO pagmans-
HOW fechopmauun JIK 6binmn Huxe y 60mbHbIX I rpynnbl (12,7+7,3%)
no cpasHeHuio ¢ | rpynnoi (32,0+13,0%) u KI (43,0+4,2%) (p<0,05).

Tabnuua 1. loka3zaTenu CMCTONMYECKON U ANACTONMYECKON
(hyHKUMM neBoro Xenyaouka y 60abHbIx XCH U KOHTPONbHOM
rpynnbi no favxbiM 2D 3xoKr

I'pynna | rpynna Il rpynna Kr
Mapamer| n=30 n=40 n=20

KOO JDK, mn  82,8+34,4 204,5+84,0*  96,4+18,4
KCOJIX, mn  32,3+20,4 143,3£73,1*  28,26,6
OBJIK, % 61,9+54%"  33,0¢9,8%*  62,8+3,4%
MMITX, r 234352 *N  236,0+34,6  163,9+121
UMMJITKr/m2 - 121,0£12,1 *A 122,6£15,6*  81,7+16,0
MXTT, cm 1,2+0,1*A 1,0+0,1 1,0 £0,1
3CIXK, cm 1,1+0,1 1,1£0,1 0,9+1,1

E, cm/cex 90,1x23,2*"  80+20,6* 72,2+4.9
E/A 1,350,5% 1,65+0,9* 1,4+1,0
Em(s) 5,57+1,0* 5,37+1,8* 10,8+1,9
Em(l) 5,5¢1,3* 5,8+1,1* 10,8+1,8
E/E 16,0+4,2*A 17,2+15,9* 6,5+1,1

lMpumeyarne *p<0,001 1o cpaBHEHNIO C KOHTPOJTb-
Houi rpynnod, " p<0,001 no cpasHernto ¢ Il rpynmnou.

B cnyyae rno6anbHoi umpkynsapHoit gedpopmauun JK y 605bHbIX
| rpynnbl (-18,044,8%) He 0TMe4anocb JOCTOBEPHbLIX OT/IMYWIA MO
cpasHeHuno ¢ KI (-18,6+3,2%), ofHako, OHa Oblna 3HAYUTESIbHO
HWKe y 60nbHbIX |l rpynnbl (-7,5+3,8%) (p<0,05).

B npeabloylmx uccnefoBaHusAX MoKasaHo, YTO CHUDKEHWe npo-
J0NbHON fiechopmanim JTK 0TMe4anoch Ha paHHUX CTaausix rnepTo-
HNYECKOr0 PEMOAENMPOBAHNS (KOHLEHTPUYECKOE PEMOLENNPOBaHME
1 KOHLIEHTpUYeckas runeptpodus) [6,7]. CHMXeHne NPOA0NbHOI fe-
thopmauum JIK npoucxoamt Takxe y 605bHbIX Al ¢ HopMansHon OB
JDK npu OTCYTCTBUM Y HUX CepeYHOIi HeA0CTaTO4HOCTH.

B nmpyroit pa6ote Van H. n c0aBT. yKa3blBalOT HA YMEHbLIEHUE
LIMPKYNAPHOM 1 NpoaonbHoi aedpopmaumn JTXK B KOHLE CUCTONBbI
y 60MbHbIX XCH ¢ coxpaHHoi ®B JTXK no cpaBHEHMIO ¢ 3[0POBbIMYA
nuuamu [8]. Mo paHHbIM Cioffi G. U COABT. CHUXEHWE LIMPKYNSAPHOI
u/wnu npoaonbHoit aedopmauuu JIXK HabnogaeTcs noyTn y ver-
BepTn 60nbHbIX XCH ¢ coxpaHHoit ®B JIXK, Toraa Kak paguanbHas
necbopmaums JIK coxpaHseTcss HeusMeHHoi [9]. 310 MOXeT 6bITb
00ycnoBneHo Hannymem runeptpocdun JIK y 60nbHbIX Al nan XCH
¢ coxpaHHon ®B JIXK. OTcyTcTBME COrNacoBaHHOCTM B paboTax no
XCH ¢ coxpatHoii ®B JIXK MOXHO 06bSCHWUTb BKMHOYEHWUEM NaLiy-
EHTOB PA3NN4HOI CTEMEHN TSHKECTU B pasHble UCCneaoBaHmus. Tak,
Petersen Ch. V. 1 cOaBTOPbI CYMTAIOT, HTO 3HAYEHMS NPOJONbHON,
panuanbHOM 1 LMpKynapHoi fedpopmaummn JIK KoppenupytoT ¢ To-
NepaHTHOCTLIO K Gomanyeckor Harpyske [10].

B uccnenosaHne PARAMOUNT (Prospective Gomparison of ARNI
With ARB on Management of Heart Failure With Preserved Ejection
Fraction Trial) 6611 BK/H0YEHbI G0bHbIE C CEPAEYHON HEeL0CTaTOou-
HocTbHo II-IV K (NYHA), ®B JIXK >45% 1 yposHem NT-proBNP >400
Mr/MA, KOTOPble NPUHUMANK BancapTaH B Te4eHne 12 Hegenb. [ocne
npoBefeHNs MHOMOLIEHTPOBOMO KNUHUYECKOro UCCNeA0BaHUs aBTo-
bl NPULLIK K CReayowmm Bbisoaam: Y 60nbHbIX XCH ¢ coxpaHHoi
®B JIK 3Ha4eHus NpoAonbHONA W LMpKynapHon aedopmauuu JTHK
ObIn HUXe No cpaBHeHuto ¢ KI n 6onbHbIMK Al'; nokasarenu npo-
JONbHOM U UMPKYNApHOA aedpopmauy 6bInn 3HAYUTENBHO HUKE
Jnaxe y 60nbHbIX ¢ OB JIXK >55% npu OTCYTCTBUM ULLEMWUYECKON
00Ne3HM cepaLa B aHamHese. Kak npofonbHas, Tak 1 LMpKynspHas
necbopmaums JIK He UMenn Koppenauumu ¢ nokasarensmu amacto-
nuyeckoil aucyHkumn kak Em u E/Em. bbina BbisiBNeHa cuibHas
KOppenauuoHHas cesa3b NpoaosibHOM aedpopmaumn ¢ yposHem NT-
proBNP, 4TO ABNSIETCS OCHOBHBLIM MOKa3aTeneM AMarHOCTUKKM Npo-
TPeccMpoBaHNA cepaeyHoit HegoctatoqHocTm [11].

MapameTpbl POTALMOHHBIX CBOMCTB, CKPY4YMBAHUS U PACKpy4uBa-
Hus JTXK 'y 605bHbIX Il rpynnbl 6binM 3HAYUTENBHO HUXKE MO CPaBHe-
HUKO ¢ KT, HO ¥ 60MbHbIX | TpyNMbI CYLLIECTBEHHO HE OTNKUYanNnUCh 0T
KI'. Hapsgy ¢ 3TuM Hamu 6bIn0 YCTaHOBMEHO, YTO Y 60nbHbIX XCH
06emnx rpynn 0TMe4anoch JOCTOBEPHOE CHUDKEHWUE NOKazaTens po-
Tauum JIK Kak Ha ypoBHe 6asanbHblX, TaK 1 HA YPOBHE BEPXYLLEY-
HbIX CErMEHTOB B CUCTOJY W B Nepuog paxHeii guactonsl (r=0,01)
(p<0,01). PeaynbTarbl HACTOALLEr0 UCCIEL0BaHUA COTNACYIOTCA C
naHHbiMmu Park S. Ch. u coaBT., KOTOpbIE B CBOEN paboTe NpPOBENH
OLIEHKY poTaummn 1 ckpy4mBanna JIXK y 60nbHbIX XCH ¢ coxpaHHoi
®B JIK n conoctasunm faHHble €O 340poBbiMu nnuamu [12]. Y
60MbHbIX C AuacTonunyeckoit amcdyHkumein JIK 1 ctenenun nokasa-
TENW poTauum 1 ckpy4mBanus J1K 6binn HaMHOrO BbiLle, Yem B KT
OpHaKo nNo Mepe NporpeccUpoBaHns AUACTONNYECKON AUCHYHKLAN
(2 n 3 cTeneHb) 0TMEYaNoCh [OCTOBEPHOE CHUDKEHWE JaHHbIX na-
pameTpoB. ABTOPbI CHUTAIOT, YTO BbICOKWE 3HAYEHUS POTALMM HA
paHHei cTagumu AuacTonnyeckoin ancdyHKumum JIK moryT 6bIThb npe-
QMKTOPOM Cy63H0KapananbHoit amcdyHkuum JK. MoxHo npea-
MONOXWNTb, YTO Y BOMbHBIX ¢ cOXpaHHOW OB JIXK yBenuyeHne 3Ha-
YEHWI poTauuMm 1 cKpy4neaHus JIK roBoput 0 HavanbHOW cTagum
QMACTONNYECKOI AUCKYHKLIMN.
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XPOHWYECKASA CEPOEYHAA HEJOCTATOYHOCTb

Y 60/1bHbIX 06€MX rPYNn 0TMEYANoCh CHKEHWe rnobanbHON fe-
thopmauum 3HgokapamansHoro (global endocardial strain) u anu-
kapamnanoHoro (global epicardial strain) cnoes muokapga JIK no
cpasHeHunto ¢ Kl (p=0,01), 4T0 MOXXET CBMAETeNbCTBOBATL O PAHHEM
NOBPEXAEHNN ITUX CNOEB Y 60MbHbIX XCH.

Kak cnefyet 13 tabnuubl Ne 2, y 60/bHbIX | rpynnbl 0TMeYanach
oTpuLaTenbHas KOPPensauMoHHas CBA3b MeXAy PacKpy4uBaHuem
JDK 1 ©B JIXK, y 607bHbIX |l rpynnbl — oTpuLaTenbHas cBA3b Mexay
rno6anbHOM NPOAOBHON U LIMPKYNAPHON Aedpopmaument, rnobarb-
HOW Aechopmalmer 3nuKapananbHoOro W SHAO0KApPAMANbHOro Cnoes
murokapga JIK n ®B JIK 1 nonoxutensHas cBs3b mexay rnobab-
HOI1 pagmansHoit aedpopmaumen JK n OB JIXK.

B xoge uccnenosaHus 6bin NpOBEAEH aHanu3 aedopMaLmoH-
HbIX cBOMCTB JIXK no aaHHbIM TexHonorum 3D Speckle Tracking ¢
onpeaeneHnem CneaytoLmx napameTpos: rnobanbHas NpoaosbHas
Jedopmauus, rnobanbHaa uMpKynapHas aedpopmaums, rnobans-
Has pagnanbHas Aedhopmauus, rnobanbHas nnowaab Aecopmadn
(global area strain (GAS)) n rno6anbHblit Nk aechopmauuu (global

peak longitudinal strain, GPSL) JIXK. Y 60nbHbIX | rpynnbl JIK 3Ha-
yeHns MMITK n uMMJTXK no paHHbim 3D 9xoKI Kak B cuctony,
Tak 1 B gnacrtony 6binn Bbiwwe, 4em Bo Il rpynnbl u KT (p<0,01), yto
CBMIETENbCTBYET O KOHLIEHTPUYECKON runepTpodui Muokapaa JinK
(Ta6n. 3).

Mo aHanoruu ¢ pesynbratamu, NOAYYEHHbIMU NPU UCMONb30BA-
HWW ABYMEPHOTO0 pexuma, y 60nbHbIX XCH ¢ coxpaHHoi OB JTK no
naHHbIM 3D Speckle Tracking oTMe4anoch CHWXeHWe rno6anbHoi
NPoAONbLHOI 1 pagnanbHoin gechopmauun JIXK (tabn. 4). OgHako
N0 CPABHEHMIO C ABYMEPHbIM PEXMMOM MPKU UCTONb30BAHUN TPEX-
MEPHOr0 PeXnma y 60bHbIX | FpYNMbl TAKXKE OTMEYaNoCh CHUKE-
Hue UMpKynapHoi aechopmatn J1K (p<0,01). YV 6onbHbIX XCH [ n I
rpynnbl BbISBMEHO CHUKEHME rNo6anbHON noLaam aedhopmasin u
rno6anbHoro nuka gecpopmauun JK no cpasHenuio ¢ KI (p<0,01).

Y 60nbHbIX | rpynnbl rno6anbHas nnowans Ledhopmaun cocta-
BINa -16,3+3,0%, 4T0 MOXET CBUETESIbCTBOBATb O CHUXKEHWUW [10-
6anbHON cokpatumocT muokapga JIK, HeCMOoTps Ha COXPaHHyto
®B JIK, TaK Kak [aHHbIA napaMeTp OTpaxaeT CymMMapHyto aedop-

Ta6nuua 2. KoppensuuoHHble CBA3W NoKa3aTenein HefloNNepoBCKOro H3o06paxeHns muokapaa B asymepHom pexume ¢ @K XCH u @B JIX

MNoka3artenb I rpynna(n=30) Il rpynna(n=40)
®K XCH ®B X ®K XCH ®B XK
r p p r p r p
GLS, % 0,21 >0,05 0,12 >0,05 0,22 >0,05 -0,57 <0,05
GCS, % 0,33 >0,05 0,32 >0,05 0,14 >0,05 -0,45 <0,05
GRS, % 0,12 >0,05 0,15 >0,05 -0,31 <0,05 0,31 <0,05
Torsion Rate, °/c 0,15 >0,05 -0,37 <0,01 0,18 >0,05 0,21 >0,05
Global epicardial strain, % 0,22 >0,05 0,32 >0,05 -0,35 <0,05 -0,54 <0,05
Global endocardial strain, % 0,21 >0,05 0,23 >0,05 -0,31 <0,05 -0,53 <0,05
(Koppenaunoxubii aHamma Spearman rank R)
lMpumeyanne: Torsion Rate, /¢ — packpy4uBanne JIX, Global epicardial strain, % — rnobansHas annkapam-
anbHas gepopmayns, Global endocardial strain, % — rnobanbHas sHAokapAnanbHas eghopmanms.
Tabnuua 3. Mokasatenn MMJDK n uMMJITK no paannbim 3D 3xoKT y 6onbHbix XCH u KI
Tpynna | rpynna Il rpynna Kr p ans
"apaMBTp n=30 n=40 n=20 TpEHﬂa*
123,0* 124,0* 105,9
R [108,0:128,0] [110,0:132,0] [94,6; 20,0] S
UMM (8 uacr.), /e 1S 68,5 [52,0:72,0] s <0,001
o [ 66,0;76,0] ’ T [64,0; 77,0] ’
123 4* 124,6" 109,9
MMJIX (B cuctony), r [100,0-128,0 (113.3130,0] [100,0:120,0] 0,04
66,7 67,9 64,8
2 ) ) 3
UMMIDK(B cucr.) r/n [57,0,75,0] [ 54,5;75,0] [56,0; 75,0] 1,00
lpumedanne: *p<0,001 no cpaBHEHUKD € KOHTPOSIbHOM rPynnon
Tabnuua 4. lechopmauuonHbie ceoicTea JIXK no gaHHbIm TexHonoruu 3D Speckle Tracking y 6onbHbix XCH u KT
lpynna | rpynna Il rpynna Kr p ans
"apaMETp n=30 n=40 n=20 Tpe“ﬂa*
[no6anbHas NpofonbHas i A0 DR AT *A AL 400 0]* ) 4B 9-_
nechopmaLus, GLS% 7,3[-10,0;-6,0] 3,5 [-4,0;-2,0] 12,6 [-15,2;-10,5] <0,001
[no6anbHas UMpKynspHas . *A . * .
nechopmauys GCS, % -10,3 [-13,0;-9,0] -4,6 [-6,0;-3,0] -17,9 [-19,5; -13,0] <0,001
[no6anbHas paguanbHas . I : o .
nechopmaums GRS, % 21,8 [16,0;26,0] 8,8 [5,0;12,0] 25,5 [20,5; 32,0] <0,001
[n06anbHa nnouiase 16,3[-20,0;-12,0] *»  -7.9[-100:-50]*  -21,1[-26,5;-19,5] <0,001

nedopmauuu GAS, %

lpumedanne: *p<0,001 no cpaBHEHNID ¢ KOHTPObHOM rpynnoi, " p<0,001 no cpasHeHumto ¢ Il rpynmnos



Mauuio muokapaa JIXK B pexxkume peanbHOro BpemeHn. Y 601bHbIX
[l rpynnbl 0TMeYanoch [OCTOBEPHOE CHVKEHWE TN06anbHOM nio-
waou pecopmaumn (-4,2+8,2%) no cpasHeHwto ¢ | rpynnon n Kr
(-17,1£3,7%) (p<0,001).

B nuTepatype UMeoTCs NpOTUBOPEYMBbIE CBEEHNS OTHOCUTENBHO
N3MeHeHNs 0TAeNbHbIX napameTpoB Aedopmauuu JDK B Tpexmep-
HoM pexxume y 60MnbHbIX XCH ¢ coxpanHoii ®B JIXK. Mo gaHHbIM He-
KOTOPbIX aBTOPOB NMPU 3HAYEHWUN rNobanbHONM nnowaam aedopma-
uin JIK <15% y 60nbHbIX XCH ¢ coxpaHHOW W CHKEHHON OB JHK
0TMeYaeTcs 60siee BbiCOKas 3a60/1eBaeMOCTb U CMepTHOCTb [13].

Cnepdytollen 3afaqeil Halwero UCCneaoBaHMs IBUMNOCH CpaBHEHMeE
naHHbIx 2D 1 3D Speckle Tracking. Pe3ynbTaThl NpoBeAeHHOr0 aHanmaa
CBWIETENbCTBYIOT O TOM, YTO NOKa3aTenu, Nojy4eHHbIe B TPEXMEPHOM
peXxxume, y 60nbHbIX XCH 6bInn HXKE N0 CPABHEHNHO C ABYMEPHbIM pe-
XXIMOM, HO B KT He BbIXOAunu 3a npefesbl pedepeHCHbIX 3HA4EHUIA.

Mo AaHHbIM KOPPENALMOHHOIO aHanu3a y 60MbHbIX | rpynmbl 0TMe-
Yaacb XopoLUas B3anMoCBA3b rno6anbHoi NPOL0bHOM, paauanbHON
N UMpKynapHoi necbopmauum JDK no paHHbim 2D Speckle Tracking
¢ rno6anbHon nnowaabio aecpopmaun JK no aaHHeim 3D Speckle
Tracking. YcTaHOBNEHa CUNbHAsA KOPPENALMOHHAS CBA3b MEX[y rno-
6anbHoil NnoLaabio aechopmaun K u rnobanbHoi aedpopmadiyen
SHOKAPANANLHOO W 3nuKapamanbHoro cnoes JDK y nameHToB 06e-
WX TPYNM, Y4TO MOXET CBMAETENbCTBOBATH O CYO3HAOKApANANIbHOM
nospexaeHun muokapaa K. Kak cnefyet u3 tabnuiisl 5, y 60M1bHbIX
00emx rpynn 6bina BbisBNIEHA JOCTOBEPHAA CBA3b MeXy rnobanbHom
nnowaapo aecbopmaumm JIK n nokasatensamu 2D Speckle Tracking,
0HaKo BO Il rpynne 3Ha4eHms BbIAN 3HAYUTENBHO BbILLIE.

Mpu npoBefieHMM KOPPENALMOHHOrO aHanu3a rnobanbHOM npo-
nonbHon aedpopmaum B pexxume 2D 1 3D Speckle Tracking Imaging
(STI) y 60nbHbIX Il rpynnbl BbIsBNIEHA AOCTOBEPHAS CUNbHAS NpsMas
cBasb (r=0,65) (p <0,05) (puc. 1).

Ele ogHoM 3afayveit Hallero uccneaoBaHus 6bin aHanu3 mMexaHu-
yeckoit coyHKLMK JIM y 60nbHbIX XCH ¢ COXpaHHOM U CHINKEHHOI OB
JDK. BbifiBneHo, 410 y 60nbHbIXx XCH 06enx rpynn oTMevanockb Ao-
CTOBEPHOE CHWKEHUE pe3epByapHON U KOHAYWTHOW doyHkumi JTM. Y
60nbHbIX |l Fpynnbl 3Ha4eHMs AaHHbIX NapameTpoB ObINK [OCTOBEp-
HO HIKe oTHOCcUTenbHO | rpynnbl u KI. CnefyeT nog4yepkHyTb, YTO Y

Koppermmume: r=0657

a1 BT

.-

-8 -2 -10 4 -E -k -2 ]

IDSTI

Pucynok 1. KoppensunoHHbIA aHanu3 rno6anbHon npoaonbHoi
aechopmauum B 2D u 4D Strain y 60nbHbIX Il rpynnbi

[EEeaita]

GOMbHbIX | TPYNMbl 0TMEYANoCh CHUKEHWE Pe3epBYapHON (PYHKLMK
(16,7+6,8%), KoTOpPas ABNAETCA KIMHUYECKN 3HAYUMBIM NapaMeTpoM
y 60nbHbIX XCH. B OTHOLLEHWM KOHTPAKTUALHON PyHKLMK JTTT, He OT-
Meyarnoch [JOCTOBEPHbIX Pa3nnynini MeXay ABYMSA rpynnamm u B cpas-
HeHum ¢ KI'. 3HaveHus rnobanbHoii npofonsHoi aedpopmaun JIM y
60nbHbIX | 1 Il rpynnbl (-6,68+3,0% w -6,63+3,3%, COOTBETCTBEHHO)
ObII1 OCTOBEPHO HKe No cpaBHeHuto ¢ KI (-9,3+7,3%) (p<0,001).

Hamn 6bina BbIBIEHA OTpULATENbHAA KOPPENALUMOHHAA CBA3b
MEXAy KOHAYMTHOM chyHKumen JIM u OB JDK y 60nbHbIX | rpynnbl
(r=-0,39; p<0,001) n nonoxurensHas B3aUMOCBA3b Y 60/bHbIX I
rpynnbl (r=0,35; p<0,001), 4TO MOXXET CBMAETENLCTBOBATL 00 YXYA-
LeHUM nporHo3a y 6onbHbIX XGH co cHxeHHoM OB JTXK (puc. 2, 3).

Mo paHHbIM Aung S. 1 c0aBT. npu aHanuse fedopmauun J1M v ouew-
Ke ee posu B uarHocTuke XGH y 6051bHbIX ¢ coxpaHHoit ®B JTX ycTa-
HOBIEHa CUMbHas OTPULIATENbHAS CBA3b MEX/Y Pe3epByapHOii dhason
JIN v BNP, ymepeHHas oTpuuatenbHas CBs3b — C UHAEKCOM 06bema
JIN [14]. ABTOpPbI OTMEYAIOT, YTO CHIDKEHWE Pe3epBYapHORl (DYHKLMM
JIN <17,5% MOXET 6bITb PaHHUM NPEAVKTOPOM AnarHocTuk XCH ¢
coxpaHHomn OB JTK.

Ta6nuua 5. KoppensaumoHHblii aHanu3 rnob6anbHoi nnowaau pedopmauun JIXK u nokasatenei 2D Speckle Tracking y 60nbHbIx XCH

Moka3atenb

[no6anbHas paguanbHas gedopmauus, %

[no6anbHas unpkynspHas gedopmauns , %
[no6anbHas npofonbHas aedopmauuns, %
[no6anbHas fecopmauus anukapananbHoro cnos, %
[no6anbHas gedhopmaims 3HA0KapaAnanbHoOro cnos, %
(KoppenaunoxHsii aHamma Spearman rank R)

Tabnuua 6. Ouenka chyHkumii JIM y 6onbHbIX XCH u KI'
I'pynna

| rpynna
®asbl NN, % n=30
PesepByapHas 16,7+6,8*"
KoHayuTHas 8,134, 1*/
KoHTpakKTMnbHas -0,32+0,8*"
[mo6anbHas npoaosibHas 6,683,0%

aedopmauus, GLS

Fno6anbHaa nnowapb
aechopmauum (GAS) | rpynna

Fno6anbHaa nnowapb
nechopmauum (GAS) Il rpynna

n=30 n=40
r p r p
-0,39 <0,05 -0,42 <0,05
0,48 <0,05 0,23 >0,05
0,46 <0,05 0,72 <0,05
0,39 <0,05 0,76 <0,05
0,40 <0,05 0,75 <0,05
Il rpynna Kr p ang
n=40 n=20 Tpexpa*
12,86,1* 29,3+5,1 <0,001
6,19+4,5* 14,1+8,8 <0,001
-0,58+ 0,7* -1,30£2,2 <0,001
-6,63+3,3* -9,37,3 <0,001

lMpumeyanne: *p<0,001 Mo cpaBHEHNIO ¢ KOHTPOILHOW rpynnod, " p<0,001 no cpaBHeHwnto ¢o Il rpynmnoi.
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XPOHWYECKASA CEPOEYHAA HEJOCTATOYHOCTb

3AKNHYEHUE

PesynbTarkl, Nosy4eHHble B HACTOALLEM MCCNeA0BaHWN, CBUAE-

TEJIbCTBYHOT O TOM, 4TO MCNO/b30BaHNE COBPEMEHHbIX 3X0Kapano-

rpachuyeckux TexHonoruin y 6onbHbIXx XCH ¢ COXpaHHOR W CHUXKEH-
Hoit ®B JIXK no3sonset 60/ee TOYHO oLeHUTb gedpopmauuio JIXK. B
pamKax HacTOALLEro UCCnesoBaHNs NoKasaHo, Y10 y 60abHbIX XCH
Kak C COXPaHHOW, TaK M CO CHKeHHo ®B JIXK oTmevaeTcs CHU-
XeHue dyHkumi JIN, a Takxe napamerpa rno6anbHon NPoLosbHON
nechopmaviiav JTT. CHuxeHre pesepByapHoil oyHKLuu JTMN oTpaxaet
NOBbILLEHWNE [ABNEHUA HanonHeHus JIK, KOTOpoe B OCHOBHOM Ha-
onofaetcs y 60/bHbIX XCH, HO 1 MOXET ObITb KOMMEHCATOPHbIM
MEXaHU3MOM HapyLLeHWs HanomnHeHus JIK.
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EVALUATION OF DEFORMATION OF THE LEFT VENTRICLE
AND LEFT ATRIUM, AND THE ROTATIONAL PROPERTIES OF
THE LEFT VENTRICLE IN PATIENTS WITH CHF ACCORDING TO
THE ECHOCARDIOGRAPHIC TECHNOLOGY OF NON-DOPPLER
IMAGING IN TWO AND THREE-DIMENSIONAL REGIMENS
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of the Ministry of Health of Russia, Moscow, Russia

SUMMARY

Objective. To study the peculiarities of deformation, rotation
properties, twisting and untwisting of the left ventricular(LV) ,
evaluation of the function of left atrium in patients with CHF with
preserved and reduced ejection fraction of the left ventricular
according to Echocardiography technology Non Doppler imaging
in two and three-dimensional regimes (2D and 3D Speckle tracking
imaging).

Material and methods. The study included 70 patients with
chronic heart failure (CHF) with preserved (Group I) and reduced
(Group 1I) ejection fraction (EF) of the left ventricular (LV). In
addition to the standard Transthoracic echocardiography, all
patients were assessed the deformation of the left ventricle (LV)
and left atrium (LA) as well as the rotational properties of the
LV using the technology of myocardial image in two and three-
dimensional regimen.

Results. Studies show that patients CHF deformation of the left
ventricular (LV) and left atrium (LA), and the rotational properties,
twisting and unwinding of the (LV) according to the two methods
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were lower than the control group (CG). In both groups there was
areliable increase the size and volume of LA, as well as a decrease
the deformation of the LA in it phases and global longitudinal
deformation. The values of the global longitudinal deformation
of the LA in patients group | and Il (-6,68+3.0% and-6,63+3.3%,
respectively) were reliably lower compared to CG (-9.3+7.3%) (p <
0.001). A good correlation was found between LV deformation and
LV EF in patients group | (r = -0.39) ( p <0.001) and in group Il (r =
0.35)(p <0.001).

Conclusions. When estimating the deformation of the left
ventricular according to the data of two technologies, the three-
dimensional mode demonstrated lower myocardial deformation
in comparison with the three dimensional regime, which may
be associated with a fuller assessment of the deformation of the
left ventricular myocardium. Also increased global longitudinal
deformation of LA can be an early predictor of diagnostics of CHF.
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CHRONIC HEART FAILURE

INTRODUCTION

Traditionally, chronic heart failure (CHF) is associated with the
deterioration of the contractile ability of the myocardium, which
is reflected in the reduction of the ejection fraction (EF) of the left
ventricle (LV). However, a significant part of the patients suffer CHF
with the preserved ejection fraction (EF) of the left ventricular (LV)
(>45%), and the proportion of such patients by different estimates
reaches 30-50% [1]. Therefore, for the diagnosis of CHF with the
preserved EF of the LV it is necessary to have even four criteria: 1)
Symptoms, typical of CHF; 2) Physical characteristics typical of
CHF; 3) Normal or slightly reduced EF of the LV in the absence of
dilatation of the LV; 4) Appropriate structural changes of the heart,
such as ventricular hypertrophy (LVH), dilatation of the left atrium
LA and/or LV diastolic dysfunction [2].

Visualizing methods of research, in particular echocardiography
(Echo) play a central role in the diagnosis of CHF. However, even
with the use of different parameters echo there are restrictions for
diagnosis of CHF with preserved EF. As a result, many researchers
have recently used new technologies such as Speckle Tracking
Imaging in two and three-dimensional modes. The technology of
estimation of myocardial deformation (strain) allows calculating
parameters which are important for correct estimation of systolic
and diastolic function of LV. Unlike the Tissue Doppler imaging
(TDI) this technology is devoid of restrictions related to the
direction of movement of the object and ultrasonic beam. The
method allows to conduct more complex analysis and provides
high accuracy of measurements for quantitative estimation of
global and regional function of LV. It also provides an opportunity
to receive information about the direction and speed of the
myocardial movement throughout the entire heart cycle. Thus,
with the help of Non- Doppler technology, it became possible to
investigate deformation, apical and basal twisting and untwisting
of the heart during the systole and diastole, as well as to evaluate
mechanical function of the LA. It should be noted that the LA
performs not only the reservoir function during the systole of the
ventricles and the conduction function in the period of diastole, but
also active contractile function in the period of late diastole. The
importance of the structural-functional parameters of the LA for
prediction of adverse clinical outcomes in patients with CHF with
the preserved LV EF is virtually undefined.

The purpose of this work is to study the peculiarities of
deformation, rotation properties, twisting and untwisting of the
left ventricular, evaluation of the function of left atrium in patients
CHF with the preserved and reduced ejection fraction according
to Echocardiography technology non- Doppler myocardial images
in two-dimensional and three-dimensional modes (2D and 3D
Speckle Tracking Imaging).

MATERIAL AND METHODS OF RESEARCH

The study included 70 patients (29 women and 41 men) aged
70,0+17,9 years, hospitalized in the Department of Myocardial
diseases and heart failure of FSBI «National Medical Research
Center of Cardiology» of the Ministry of Health of Russia . Patients
were included in the study with CHF classes I-IV (NYHA), as a
result of coronary heart disease, dilated cardiomyopathy or arterial
hypertension (AH). All patients had sinus rhythm. Patients with
CHF were divided into 2 groups: | Group-CHF with the preserved
ejection fraction (>45%), Il Group-CHF with the reduced ejection
fraction (<45%). Criteria of exclusion from the study: non

compaction cardiomyopathy, congenital and acquired heart
defects, acute myocardial infarction and LBBB. The control group
(CG) comprised 20 healthy volunteers (12 women and 8 males)
aged 26.5+2.8 years.

Transthoracic Echo was performed on an ultrasonic device of
the Expert class Vivid E9 (GE Healthcare, USA) with the use of
sensor M5S-D for registration of images in 2D mode and matrix
sensor 4V-D for registration of images in 3D mode. A synchronous
recording of Electrocardiogram was performed during the study to
determine the phases of the heart cycle. The study was conducted
using standard echocardiographic accesses and modes. In order
to study the deformation, rotation, twisting and untwisting of the
LV was performed Echo in two-dimensional mode according to
the standard method. In the subsequent images were processed
using the Non- Doppler image technology using the EchoPAC PC
program (GE Healthcare, USA).

The estimation of sizes and volumes of LA and LV, thickness of
LV walls, mass and mass index of the LV according to Echo data
was carried out according to recommendations on quantitative
estimation of structure and function of cardiac chambers [3]. The
global systolic function of the LV was estimated from apical access
in 4-and 2-chamber positions with the calculation of the LV EF by
the Simpson method. To assess the diastolic function of the LV
calculated the parameters of the transmitral flow according to the
Pulse-wave Doppler (speed of early diastolic filling (E), the rate
of late diastolic filling (A), their ratio (E/A)) and indicators of the
movement of lateral and septal sections of the mitral valve fibrous
ring according to TDI (EmL, AmL, Ems, AMS, E/Em).

All participants of the research, conducted analysis of Global
longitudinal (GLS), radial (GRS) and circumferential (GCS) strain.
For this purpose the recording of digital projector from apical
access in 4-, 2-and 3-chamber positions was performed. To obtain
the optimal result, images were registered with a frame rate of 70 —
100 per second. The system automatically generated the contour,
indicating the segments that are not suitable for analysis. The
analysis calculated the maximum values of myocardial strain for
each of the 17 LV segments, the average strain values for each of
the 3 positions and the average deformation value for the entire LV.

Within the framework of the study, we studied the parameters
characterizing the geometry (volume), the function (change in
volume), and the mechanics (longitudinal strain) of the LA. A
vector analysis of the longitudinal strain was also performed during
the four phases of the left atrium LA [4].

To calculate the global longitudinal, radial, circumferential strain
and global area strain (GAS) in 3D mode (4D Strain), images were
recorded with a frame rate of 25-50 per second using the Multi-
Slice option from the apical 4-chamber position during four or
six heart cycles. Then the image of the LV was post processed
using the option of automatic quantitative analysis (4D AutoLVQ),
which allowed to obtain strain values for each segment and global
deformation of the LV in longitudinal, radial and circumferential
directions, as well as the global area strain [5].

STATISTICAL DATA PROCESSING

Static data processing was carried out using the program
package Statistica, version 6. Average values are represented as
average+standard deviation (M+SD) or as median and interquartile
scale (25th and 75th percentile). In comparison of three groups for
quantitative variables the criteria of Kruskala-Wallis, for qualitative-
Pearson criterion was applied.
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RESEARCH RESULTS AND DISCUSSION

In the evaluation of the systolic and diastolic functions of the
LV in patients with reduced EF (Il Group), the reliable differences
in comparison with patients with the preserved EF (I Group) and
control group (CG) (p<0.001) (table 1) are revealed. In the CG, the
values of all Echo parameters corresponded to the normal, which
confirms the absence of heart diseases in healthy category of
persons.

Comparing the parameters of the systolic function of LV in patients
of the Il group there was a reliable decrease of EF (33,0£9.8%)
compared to the patients | group (61,9+5.4%) and CG (62,8+3.4%)
(p<0.001). At a pair comparison of echocardiographic indicators
in patients GHF with the preserved and reduced EF were revealed
statistically significant differences on a number of parameters of
the diastolic function (E, Em (s), Em (I) (see table). In patients with
CHF with preserved EF there is an increase the mass (LVM) and
mass index of the LV (LVMI), which testifies to the LV remodeling.
In patients with CHF with reduced EF there was also an increase
in mass and mass index of LV due to the increase of LVEDD. It is
noted that in patients CHF values of E/E ' were higher than in CG
(p < 0.001), which indirectly confirms the dysfunction of the LV
diastolic function and allows to use these indicators as additional
markers of heart failure.

According to 2D Speckle tracking in patients of the Il group,
there was a reliable decrease GLS (-8.4+3.3%) in comparison with
CG (-17.8+7.3%), however, in patients of the | group the obtained
values were below the reference range (-15.0+3.0) (P<0.05). The
GRS indices were lower in patients of the Il group (12.7+7.3%)
compared to | group (32,0+13,0%) and CG (43,0+4.2%) (p<0.05).
In case of GCS in patients | group (-18,0+4.8%) there were no
reliable differences compared to control group CG (-18.63.2%),
however, it was much lower in patients of Il group (-7.5+3.8%)
(P<0.05)

Previous studies showed that the decrease of GLS was noted
in the early stages of remodeling due to hypertension (concentric
remodeling and concentric hypertrophy) [6.7]. Reduction of GLS
occurs also in patients with arterial hypertension (AH) with normal
EF in the absence of the heart failure.

In another work Van H., et al., pointed that in patients CHF with
preserved EF initially decreased LV circumferential and longitudinal
strain in comparison with healthy persons [8]. According to Gioffi

Table 1. Indicators of systolic and diastolic function of the LV
in patients CHF and control group according to the 2D Echo

w I group Il group CG
Parameters n=30 n=40 n=20

EDV, ml 82,8+34,4 204,5£84,0*  96,4+18,4
ESV, ml 32,3+20,4 143,3x73,1*  28,2#6,6
EF, % 61,9£5,4%"  33,0:98%*  62,8£3,4%
LVM, gr 234£352 *N  236,0+34,6*  163,9+12,1
LVMI gr/m? 121,0¢12,1 *A 122,6£15,6*  81,7+16,0
IVS, cm 1,2+0,1*A 1,0£0,1 1,0 £0,1
PWD, cm 1,120,1 1,120,1 0,9+1,1

E 90,1x23,2*A  80+20,6* 72,2449
E/A 1,350,5% 1,65+0,9* 1,4+1,0
Em(s) 5,97+1,0* 5,37+1,8* 10,8+1,9
Em(l) 5,5+1,3* 5,8+1,1* 10,8+1,8
E/E’ 16,024,2*7 17,2+15,9* 6,5+1,1

Note * p <0.001 compared with the control group,
A p <0.001 compared with the Il group.
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Figure 1. Correlation analysis of global longitudinal
deformation in 2D and 4D Strain in patients of the Il group

G., decreasing of the circumferential and/or longitudinal strain is
observed in almost a quarter of patients CHF with the preserved
EF, while the radial deformation remains unchanged [9]. This may
be due to the presence of left ventricular hypertrophy in patients
with arterial hypertension (AH) or CHF with the preserved EF. The
lack of coherence in the work on CHF with preserved EF can be
explained by the inclusion of patients of varying degrees of severity
in different studies. So, Petersen Ch. V., et al., believes that the
values of longitudinal, radial and circumferential strain correlate
with the tolerance to the physical load [10].

The PARAMOUNT study (Prospective Comparison of ARNI with
ARB on Management of Heart Failure With Preserved Ejection
Fraction Trial) included patients with heart failure II-IV classes
(NYHA), LV EF, 45% and level NT-ProBNP >400 pg/ml, which
took valsartan for 12 weeks. After a multicenter clinical study, the
authors came to the following conclusions: In patients with CHF
with the preserved EF value of longitudinal and circumferential
strain were lower compared to CG and patients with AH; The
longitudinal and circumferential strain figures were significantly
lower even in patients with LV EF >55% in the absence of coronary
heart disease in history. Both longitudinal and circumferential strain
had no correlation with the indicators of diastolic dysfunction like
Em and E/Em. A strong correlation of longitudinal strain with the
level of NT-ProBNP was revealed, which is the main index of the
diagnosis of the progression of heart failure [11].

Parameters of rotational properties, twisting and untwisting of
the LV in patients of Il group were much lower in comparison with
CG, but in patients of | group did not differ significantly from CG.
Along with this, we found that the patients CHF both groups had a
reliable decrease in the rotation parameters of the LV, both at the
level of basal, and apical segments in systole and in the period of
early diastole (r = 0.01) (p < 0.01). The results of this study are
consistent with the data of Park S. Ch. et al., in their work carried out
an evaluation of the rotation and twisting of the LV in patients CHF
with a preserved EF and compared the data with healthy category
people [12]. In patients with the diastolic dysfunction 1 degree
rotation and twisting of the LV were much higher than in control CG.
However, as the diastolic dysfunction progressed (2 and 3 degrees),
there was a significant decrease in these parameters. The authors
believe that high rotation values at the early stage of the diastolic
dysfunction can be a predictor of subendocardial dysfunction of the
LV. Itis possible to assume that in patients with CHF with preserved
EF increasing of the values of rotation and twisting of LV is the initial
stage of diastolic dysfunction.
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In patients of both groups there was a decrease in global
endocardial and epicardial strain in comparison with CG (p = 0.01),
which may indicate an early damage of these layers in patients
CHF.

As it follows from the table Ne 2, patients | groups had a negative
correlation between the untwisting of the LV and EF, in patients
Il group-a negative correlation between GLS and GCS, global
deformation epicardial and endocardial layers and ejection fraction
and positive correlation between the GRS and EF.

In our study the analysis of deformation properties was carried
out according to the data of 3D Speckle Tracking technology with
the definition of the following parameters: global longitudinal
strain, global circumferential strain, global radial strain, global
area strain (GAS) and global peak deformation (global peak
longitudinal strain, GPSL). In patients | group, the values of LVM
and LVMI according to 3D Echo both in systole and in diastole were
higher than in the Il group and CG (p<0.01), which testifies to the
concentric LV hypertrophy (table 3).

By analogy with the results obtained with the use of the 2D mode,
in patients with CHF with preserved EF according to the data of 3D
Speckle Tracking there was a decrease in the GLS and GRS (table
4). However, in comparison with the two- dimensional mode in
the use of three-dimensional mode in patients | group also noted

a decrease in the circumferential deformation (P<0.01). In patients
of CHF | and Il group the decrease of global area strain and the
global peak longitudinal strain was revealed as compared to (CG)
(p<0.01).

In patients | group global area strain was-16.3+3.0%, which
may indicate a decrease in global contractility of the myocardium,
despite the preserved EF, as this parameter reflects the total
distortion of the left ventricular myocardium in the Real-time mode.
In patients of the Il group there was a reliable decrease the values
of GAS (-4.2+8.2%) compared to | group and CG (-17.1£3.7%)
(p<0.001).

In the literature there is contradictory information about the
change of the LV strain parameters using three-dimensional mode
in patients with CHF with preserved EF. According to some authors,
at the value of GAS < 15% in patients CHF with preserved and
reduced EF is noted higher morbidity and mortality [13].

The next task of our research was to compare 2D and 3D
Speckle Tracking Imaging. The results of the analysis show that
the indicators obtained in three-dimensional mode, in patients CHF
were lower in comparison with the two-dimensional regimen, but
in CG did not go beyond the reference values.

According to the correlation analysis of the patients of the | group,
there was a good correlation between global longitudinal, radial

Table 2. Correlations of a non-Doppler image of the myocardium in two-dimensional mode with FC of CHF and LV EF

I group (n=30)

Parameters CHF
r p

GLS, % 0,21 >0,05 0,12
GCS, % 0,33 >0,05 0,32
GRS, % 0,12 >0,05 0,15
Torsion Rate, °/c 0,15 >0,05 -0,37
Global epicardial strain, % 0,22 >0,05 0,32
Global endocardial strain, % 0,21 >0,05 0,23

Correlation analysis Spearman rank R

Il group (n=40)

EF CHF EF
p r p r p

5005 0,22 5005  -057 <0,05
5005 014 5005  -045 <0,05
5005  -031 <0,05 0,31 <0,05
<0,01 0,18 5005 0,21 50,05
5005  -0,35 <005  -054 <0,05
5005  -031 <005  -053 <0,05

Table 3. Indicators of LUM and LVMI according to 3D Echo in patients with CHF and CG

Grou
LVM (syst.) gr [ 1018?3;,10 2*8,0] [ 1110?3;’10 3*2,0] [941,2;5é%,01 S
LVMI, gr/m? : 6&%;%,0] 68,5* [52,0.72,0] . 4’2?’5’7’0] <0,001
LVM (diast.), gr [10(},%?1";;’0 | . 1;,234;’1630,0] T 001’8;91’20’0] 0,04
Bl e [57?0?’775,0] [ 54?;;'?5,0] [56,%?’?5,0] o)

Note * p<0.001 in compare to the control group

Table 4. Deformation properties of left ventricular according to the technology 3D Speckle Tracking in patients CHF and CG

Group I grou Il grou CG .
W 3=3op ng= 4 0" 120 p for the trend
GLS, % -7,3-10,0;-6,0] ** -3,5 [-4,0;-2,0]* 12,6 [-15,2;-10,5] <0,001
GCS, % -10,3 [-13,0;-9,0] ** -4.6 [-6,0;-3,0]* 17,9 [-19,5; -13,0] <0,001
GRS, % 21,8 [16,0;26,0] */ 8,8 [5,0;12,0]* 25,5 [20,5; 32,0] <0,001
GAS, % 16,3 [-20,0;-12,0] *»  -7,9[-10,0:-5,0]* -21,1 [-26,5; -19,5] <0,001

Note * p < 0.001 compared to the control group, ” p < 0.001 compared to the Il group

13



Carrelation : r= 0,355
15

il

65 .

i 4 B B 12 14 18

CF
Figure 2. Correlation analysis of conduit function (CF)
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and circumferential strain according to 2D Speckle Tracking with
the global area strain according to 3D Speckle Tracking Imaging.
There is a strong correlation between the global area strain and
the layers of global endocardial and epicardial strain in patients of
both groups, which may indicate subendocardial damage of the left
ventricular myocardium. As it follows from table 5, the patients of
both groups found a reliable connection between the global area
strain and 2D Speckle Tracking, but in the second group the values
were much higher.

Another task of our research was the analysis of the mechanical
function of the LA in patients with CHF with a preserved and
reduced EF. It was revealed that patients CHF both groups had a
reliable decrease in reservoir and conduit functions of the LA. In
patients of the Il group the values of these parameters were reliably
lower in relation to the I group CG. It should be emphasized that the
patients of the first group noted a decrease in the reservoir function
(16.7+6.8%), which is a clinically significant para meter in patients
CHF. With regard to the contractile function of the LA, there was
no credible difference between the two groups and compared to
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Figure 3. Correlation analysis of conduit function
(CF) of left atrium and EF in patients of Il group

CG. The values of the global longitudinal deformation of the LA in
patients | and I group (-6,68+3.0% and-6,63+3.3%, respectively)
were reliably lower compared to CG (-9.3+7.3%) (p<0.001).

We detected a negative correlation between the conduit function
of LA and EF in patients of I group (r=-0.39, p<0.001) and a positive
correlation in patients of Il group (r = 0.35, p<0.001), which may
testify to worsening of the prognosis in patients with CHF with a
reduced EF (Fig. 2, 3).

According to Aung S. et al., in the analysis of the deformation
of LA and evaluation of its role in the diagnosis of CHF in patients
with the preserved EF a strong negative correlation between
the reservoir phase of the LA and BNP and moderate negative
correlation with the index of the LA volume [14]. The authors noted
that the reduction of the reservoir function of the LA of < 17.5% can
be an early predictor of the diagnosis of CHF with the preserved EF.

CONCLUSION

The results obtained in the present study shows that the use
of modern echocardiographic technologies in patients with CHF

Table 5. Correlation analysis of the global area of left ventricular deformation and 2D Speckle Tracking indicators in patients CHF

Parameters

GRS, %

GCS , %

GLS, %

Global epicardial strain, %

Global endocardial strain, %
(Correlation analysis Spearman rank R

Table 6. Evaluation of the functions of the left atrium in patients CHF and CG.

N I group
Phases of LA, % n=30
Reservoir 16,7+6,8*"
Conduit 8,13+4,1*A
Contractile -0,32+0,8**
GLS -6,68+3,0*

GAS GAS
| group Il group
n=30 n=40
r p r p
-0,39 <0,05 -0,42 <0,05
048 <0,05 0,23 >0,05
0,46 <0,05 0,72 <0,05
0,39 <0,05 0,76 <0,05
0,40 <0,05 0,75 <0,05
Ilnsir::p nggo p for the trend*
12,846,1* 29,3+5,1 <0,001
6,19+4,5* 14,18,8 <0,001
-0,58+ 0,7* -1,30£2,2 <0,001
-6,63+3,3* -9,3t7,3 <0,001

Note * p <0.001 compared with the control group, * p <0.001 compared with the group Il
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with preserved and reduced EF allows more accurate estimation
of the left ventricular strain. As part of this study it is shown that
in patients with CHF both with preserved and with the reduced
EF is noted the decrease of functions of left atrium as well as
the parameter of global longitudinal strain. The decrease of the
reservoir function of the left atrium reflects the increase in the
pressure of left ventricular filling, which is mainly observed in
patients with CHF, but also can be compensatory mechanism of
impairment of left ventricular filling.

Conflict of Interest Declaration: Authors declare no conflict of
interest.
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Cpeamn NpUYnMH CMEPTHOCTM HACESIeHNUs B MUPe BONbLLYI0 POSib
urpatoT 60ne3Hu cuctemol Kposooobpaienns (bCK) [1,2,9]. K ma-
nonayyeHHbIM haktTopam pucka 6CK oTHocATCS MeTeoponoruye-
CKue (DaKTOpbI, B NEPBYI0 04epe/b TemMneparypa BO3Ayxa u 0CaaKu.

Mpobnembl OKpyXatoLlei Cpedbl BO3PACTAOT UHTEHCUBHO, U
BCEMMPHas OpraHm3auus 34paBooxpaHeHns, a Takxe OpraHnsa-
uma 06beanHeHHbIX Hauun npusbiBatoT K NPUMEHEHUID CPOYHbIX
Mep Mo 3almuTe 3KOCMCTeMbl. PoNb W3MEHEHWI OKpyXaroLLen
cpeapl Ans 340p0BbA W 3LpAaBOOXPAHEHUS He AOCTATOYHO U3YYe-
Ha, XOTS UMEETCs LeNbli Psa Hay4HbIX UCCNEeR0BaHMNA.

Ce30HHOE M3MeHeHWe YpPOBHSA rocnuTanuaaunii no nosogy
KapauoBacKynspHbIX 601e3He 0TMEYeHO B psfie paboT Y4eHbIX

pasHbIX cTpaH [3,16,22]. Ce30HHas 3aBNCUMOCTb rocnuTanmaa-
LMit 6bINa cBA3aHa C OCTPbIM MHPAPKTOM MUOKapaa u co cTe-
HOKapAaunen [28]. CumuTaeTcs, YTO CE30HHOCTb XapakTepHa Ans
C/ly4aeB rocnuTann3aunii B CBA3N ¢ CepeYHO HeJ0CTaTOYHO-
cTbio [13].

B pa6otax Kyseli J. n coaBT. noaTBepXAaeTcs poNiib METeo-
POSIOrMYeCKMX YCNOBUIA Kak (haktopa pucka 3a60neBaeMocTy
CMepTHOCTU [24]. B cpefHux wmpoTax BO BpeMs W nocne net-
HeW Xapbl HabMIAaeTCa NPAMOE BIMSHWE NOrofbl HA 30POBbE
Yenoseka. YBeNiMyeHune prucka CMepPTHOCTY NP NMOHKEHNA TeM-
neparypbl 3MMOI TaKXXe 0TMEeYeHbl BO MHOTUX permoHax. Guura-
eTCA, 4TO NOA BAIMSHWEM XONOAA NOBbLILIAETCA PUCK CMEPTHOCTY
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B OCHOBHOM BCeJCTBME CEPEYHOCOCYANCTbIX U PECNUPATOPHBIX
3a6051eBaHUI Y NOXMUNbIX NH0AEN.

AMepUKaHCKNe y4eHble NPUBOAAT CBELEHNA O PONin Temnepa-
Typbl BO3yXa B MOBbILIEHUM pucKa cmepTHocTM [14,17, 23]. B
pafe paboT pacCMOTPEHbI 3HAYEHUS 3KCTPEManbHbIX NOrOAHbIX
YCNoBwit B oOpMUPOBaHIUM pucka cmepTHocTu [17]. Pag mcene-
[oBartesfieil AT CPaBHUTENbHYIO OLIEHKY pUcKa CMEPTHOCTH Npu
X0NOAHbIX W TennbIx yenosusx [10,11,21]. CaenaHa nonbiTka co-
CTaBJIeHUSA NPOrHO30B CMEPTHOCTM HACESIEHUS B KPYMHBIX Peruo-
Hax CoemmHenHbIx LLTatoB Amepuku [8, 18, 29, 33]. MimetoTca fo-
KasaTesibCTBa 0 BNNAHUM TeMMepaTypbl BO3AyXa, KOTOpas uMena
mecTo 3a nepuog ¢ 1973 no 2006 roge! [5, 1932]. Mo npornosam
aMEepPUKAHCKUX YYEHbIX OXMAAETCS CYLLECTBEHHOE MOBbILIEHUE
pucka cmepTtHocTh K 2030, 2050 1 2100 rogam [25,27]. UmetoTes
NPOrHO3bl N1 OTAESbHbIX PEFMOHOB U FOPOJ0B C Y4ETOM BEPOAT-
HOr0 U3MeHeHWs TemnepaTtypbl Bo3ayxa [15;23].

Ponb >apb! B NOBbILUEHWN pUCKA CMEPTHOCTU NOLTBEPXEHA B
pa6oTax MHOMMX y4eHblX [12,26]. [pu4yemM 0CHOBHbIMYM NpUYMHA-
MW CMEPTHOCTW, BbI3BaHHbIE XXapoii, ABNATCA Cepe4HOCcoCyan-
cTble 3a6onesaHns [30,31]. [locToBepHas CBA3b pUCKa CMEPTHO-
CTW 1 TeMNepaTypbl BO3AyXa NoATBepXaeHa B [peumn, beitpyTe, B
Asctpanuw, B EBpone [24,33], a Takxe B Kunpe, rae Knumar npe-
MMYLLECTBEHHO CY6TPONMYEecKUin. B Kunpe exxeHeBHble CpefHue
3uMHue Temnepatypbl o1 3°C fo 10°C, a neTHWe Temnepartypbl OT
22°C 10 29°C. [laHHbIe 0 CMEPTHOCTM BKITKOYani Cy4an CMepTHO-

CTW BCNenCTBUE runepToHuyeckon 6onesuun, BC, LIBE u npoynx
cepaeqHocoCyancTbiX 60ne3Heii. O6LIee KONMYECTBO Cly4aes
cmeptu coctasnsno 13889. ABTOpbI YCTaHOBMAW CBA3b MexXay
BbICOKMMW TemMMepaTtypamii 1 CIiy4asiMin CMEPTHOCTW BCNEACTBUE
CepAe4yHOCOCYANCTbIX NAToNnoruin. Hanbonblumuin pUCK CMepPTHO-
CTW HabMOAAETCSA B IEHb MOBbILLEHMS TEMMEPATYPbI U COXPaHSAET-
Cs 10 cnefyoLiero AHs. CYMTaeTcs, 4TO MpU CRyyasx nonmy4eHns
MPOrHO30B O MOBLILIEHUA TEMMepaTypbl BO3Ayxa Heo6Xxoanmo
NPoOBOANTb NMPOUNAKTUYECKNE MEPONPUATHSA.

MpuHUMas BO BHUMAHME OOBLEKTUBHYID 00YCNOBNEHHOCTb
BMNSHMSA KNMMATUYECKMX (DaKTOPOB HA COCTOSIHWE 3[0POBbSA Ye-
NOBEKa, Y4eHble CTApaloTCs HATM Hanbonee yA3BUMble TPYNMbI
HaceneHus [4,7]. Mpu 3TOM 60/1ee BOXHbLIM CHATAETCA NOUCK NO-
POrOBbIX TEMMNEPATYP, BbILIE U HUXKE KOTOPbIX YBENMYMBAETCS
pUCK CMepTHOCTK [6].

Howorth E.A. B cBOMX paboTax 06pallaeT BHUMAHWE HA POSb
06LLECTBEHHOrO 37paBOOXPAHEHN MO MpPefOTBPALLEHUID He-
raTUBHbLIX MOCNEACTBUNA Knumatuveckux uameneHuin [20]. Cyun-
TAeTCA, 4TO M3MEHEHME Knumata sABMSETCHS Camoii 60MbLUOW
obLecTeHHO npo6nemoit XXI Beka. Mo3aToMy 06LLECTBEHHOE
3[1paBOOXPaHEHNE [OIMKHO 06eCneynTb YyBCTBUTEMbHbIA K ne-
pEMEHAM KNuUMata MOHMTOPWHI MOKa3aTeneld 06LieCTBEHHOIO
3[10poBbs (3260/1€BaEMOCTb, CMEPTHOCTb). Cny6bl 34paBOOX-
PaHeHus AOMKHbI 6bITb FOTOBLIMW ANS MNKBUAALNMA HEraTUBHOTO
NOCNEeACTBMSA KITMMATUYECKNX NEPEMEH.

Ta6bnuua 1. CBA3b cpefHecyTOUHbIX cny4yaes cmepTti Beneacteue bCK B ropoge baky

CO CpeHecyTO4YHON MECAYHOI TeMNepaTypoii Bo3ayxa

s =
SE g g o g == g
s s 2 = N £E g
g = s> ] = eFEs © @ 5
=5 =8% 2 = =2 & =3 M M Py
O =2 T 2 = oo & = t c =
=] e = S =z £ 3 z S =
o = o= ° = g D @ a = 2
8 &s g 8 &5 g
< 12,08t 24,22+
0,8 29 3 AHBapb 3,5 20 417 149 Q
i ~
3,5 20 j desparb 0,8 29 ;; @
oC » X
55 24,3 g Mapt 55 24,3 % §
6,4 18,8 S Anpenb 16,6 26,6 SN
12,7 20,4 2 Mai 213 199 PR
16 < 59 %
26,6 S Vo 25,4 25,5 I=E
(ap)
o 19,30+ 19,48+ >
< ] 3
19,9 20,1 S Wionb 26,4 19,6 3,39 0.96 %
21,3 19,9 Z,: ABrycT 28 19,0 < 9
™ m NI
22,4 19,0 § CeHTa6pb 22,4 19,0 g é §
25,4 25,5 S OKmsops 19,9 20,1 Fad
26,4 19,6 g Hos6pb 12,7 20,4 § La
S S X<
28 19 < Hexaope o, 18,8 SgD
> >0O +
gcézcbcbmumem KOppenALn Pe3ynbTathl ABYXBbIOOPOYHOrO F F=15 F=30 7
t=2,6; P<0,01 TecTa Anga gucnepcun nokasartenen: B P=0,33 P<0,001

SIHBAPb-UIOHb, NIONb-AeKabpb MecsaLax

17



Y4nTbIBas akTyanbHOCTb AaHHOA Npo6emMbl Mbl NPOBEAN CPaB-
HUTENbHOE PETPOCMEKTUBHOE MCCNEAOBaHWe B 2 ropopax Asep-
6anmKaHa.

Llenb uccnepoBaHus: n3y4nTb 3aBUCUMOCTb PUCKA CMEPTHO-
ctu Benefctame bCK ot meTeoponornyeckux hakTopoB B ropoae
baky n ropoge yéa.

MATEPWAN 1 METO/1bl UICCNIE[OBAHNA

AHanuaupoBanucb cnyvau cmepTu Beneacteume BCK 3a anu-
TeNbHble CPOKK No 2 ropodam (baky, lN'y6a) cTpaHbl. AfeKBaTHbIM
MCTOYHMKOM Takux MaTepuanoB cyuTanach 6asa AaHHbIX [0cy-
napcteeHHoro Komuteta CtatucTukn AsepbaiigxaHckon Pecny-
6nuKu, KoTopas pasmelleHa Ha ero caite (www.stat.gov.az).
Vicnonb3ys matepuansl oouLManbHOA CTaTUCTUYECKOI UHAOp-
mauuu 6bina onpeaenera gons bCK cpeau Bcex nNpuHnH cmepT-
HOCTM HaceneHus B AuHamuke 3a 1970-2011 roabl. Mpeanona-
ranochb, 410 3T CBEAEHWS MO3BONAT MPOCNEXMBATb OCHOBHOI
TpeHA amHamukin aonn BCK cpean NpuymH CMepTHOCTW Hacene-
Hus. [Ins BbIBNEHNS Tpenaa anHamuku gonu bCK cpean npuyuH
CMEPTHOCTY HaceneHus Obin UCMONb30BaH METO[ HaUMEHbLLNX
KBafpaToB npu nomolun nporpammbl Excel. Mpu crnaxueanuu
AIMHWAN AMHAMKUKK ObINK ONPO6MPOBaHbl 3KCMOHEHLUWanbHas, nu-
HelHas, norapudMUYecKas, NoNMHOMWHANbHAS, CTENeHHasa ni-
HuWM. [Ins onucaHus TpeHaa Obinn 0TO6paHbl YPpaBHEHUS perpec-
CWK, KOTOPbIE MMEKT HanbOMbLUY0 BENNYUHY annpoKcMMaLmm
(R, — KoathdhuumeHT feTepmuHaLum). OCHOBHbIMU KpUTEPUAMM
Ons onpefeneHns ponn 6one3Hein cucTeMbl KpOBOOOPALLIEHNS B
CMEPTHOCTY HACENEHUs ABUITACS:

»  YPOBEHb CMEPTHOCTU HACENeHNs OT BCEX NPUYNH 1 BCNEA-

ctaue bCK;

«  pons bCK cpeayn Bcex NPUYUH CMEPTHOCT HAaceneHus.

3aBMUCUMOCTb pucka cMepTHoCTK BenefcTeue 6CK ot meTteopo-
NOrmYecknx hakTopoB U3yyanach no mMatepuanam ropogos baky u
['y6a, roe YHKUMOHUPYIOT CTauuOHapHble MeTeocTaHuun MuHu-
CTepPCTBA 3KOMOMM U NPUPOAHLIX pecypcoB Azep6anipkaHcKoii Pe-
cny6nuku. [laHHbIe 0 CYTOYHOI Temnepartype BO3ayxa, Kon4ecTse
0CafIKOB ObIN NOYHEHbI U3 ITUX METEOPOSIOrMYECKMX CTAHLWA.

[lns BbIABNEHWS CBA3U pucka cmepTHocTK Beneactame bCK ¢

TemnepaTypoii Bo3ayxa 6binn anpo6upoBaHne HECKONbKO Bapu-
aHTOB HabnaeHNs:

e N3Yy4eHue KOppensiuoHHOW CBA3U MEXAY CpefHecyTou-
HOIi TemnepaTypoil BO3ayXa M CPeLHECYTOYHbIMU CryYas-
Mu cMepTu Beneactane BCK no mecsauam roaa;

e CpaBHeHWe cpeHeapmMeTN4ecKnx napaMmeTpoB cpefHe-
CYTOYHOM TeMnepatypbl BO3[yxa U CPeAHECYTOYHbIX Ciy-
yaes cmepTu Benefctene 6CK no nonyroausam (sHBapb —
WIOHb; NIOMb — [IeKabpb).

e COCTaB/feHWe BApPMAHTOB MEPEMEHHbIX NapameTpoB meTe-
0pOOrn4ecKnx (pakTopoB (Ha OCHOBE CKONb3ALLMX Cpef-
HUX) W CPeHECYTOUHbIX Cly4aeB cmepTu BeneacTane bCK
(8 TOM yucne MBC, M, LIBB), nonyy4eHne onucatenbHOM
CTaTUCTUYECKON XapaKTepUCTUKA M OLEHKa A0CTOBEPHO-
CTW pa3nuyus mexay apuantamu kputepusmu t (CTbio-
JeHTa-Ouwepa) n F (AMCNEPCUOHHBIM aHaNN3oMm).

PE3YJIbTATbI N ObCYXXAEHME

MepBUYHbIE laHHbIE CPEAHECYTOYHOI TEMNEpaTypbl BO3AyXa 1
CPeHecyTo4HbIX cnyyaes cmepti Beneactaue bCK, UBC u UM
npuBeeHbl B Tabnuue 1.

KoadhdmumeHT KOppenauum Mexay CpefHecyTo4YHON Temnepa-

Tabnuua 2. CpegHecyTouHble cnyyvan cmepTu BenegcTeue bCK B 3aBUCMMOCTH OT CpeiHEMECAYHOr0 KONWYecTBa 0CaikoB B ropofe baky

L CpenHecyTouHble cnyyam  CpegHecyTouHble cinyvan CpepHecyTouHble cnyyan  CpefHecyTouHble cnyyaun
CpeHeMecA4HOro
cmeptu Bcnepcteme bKC  cmeptn seneacrsue UBC  cmeptu Beneactsue UM - cmeptyn Beneacrsue LB
YPOBHSl 0CafIKOB MM
x) ) ) ) )
0 26,6 17,7 2,2 8,8
3,7+2,16 26,6+1,35 17,8+0,95 2,2+0,11 8,8+0,49
8,4+0,09 24,47+2,57 16,36+1,76 1,97+0,26 8,1£0,86
12,7+2,67 22,7+3,16 15,2+2,15 1,83+0,28 7,6+1,07
18,8+3,55 19,36+0,36 12,9+0,25 1,57+0,03 6,4+0,13
23,4+3,55 19,3+0,3 12,8+0,18 1,63+0,03 6,4+0,1
30,3+3,45 19,5+0,26 13,0£0,18 1,63+0,03 6,5+0,08
34,2+3,12 19,8+0,12 13,1+0,09 1,63+0,03 6,5+0,05
41,0+3,68 20,0£0,23 13,2+0,20 1,63+0,03 6,50,09
47,8+5,72 22,0+1,77 14,5+1,26 1,8+0,15 7,2+0,62
58,7+6,35 21,6£2,02 14,4+1,33 1,8+0,15 7,2+0,62
63,916,45 22,2+3,35 14,8+2,2 1,9+0,25 7,4+1,0
70,3 18,8 12,6 1,6 6,4
YNBC=-0,0001x3+ YM=0,0003x3-0,0255x Y, ..=0,0013x>-
= 3 2 ’ ’ ’ ugs— »
oy O 0,0157:0-0,5549x+18,941 42,1426 0,1063x+8,6882
) ’ oM 2_ 2_
(R?=0,6067) (R?=0,598) (R?=0,3683) (R?=0,4194)

| 18 |



SABVICVIMOCTb CMEPTHOCTV OT CC3 OT METEOPOJIOMMYECKVX @PAKTOPOB

TYpO#i (X) BO3AyXa W1 CPeAHECYTOUHbIMU CITyHasmMn CMepTH BCRe-
ctue bCK (y) coctaensn 0,63 (1=2,6; P<0,01). Puck cmepTHOCTH
BcneacTeue bCK 3aBucuT 0T TemnepaTypbl BO3fyxa W Mexay
HUMW UMeeTCs 06paTHas Koppensuus.

CpeaHecyToyHas TemnepaTypa BO3[yxa Mo MTOram nepBoi
MONOBWHbI rofa (IHBapb — WtOHL) cocTaBnsana 12,08+4,17°C u
CYLLIECTBEHHO HE 0TIMYaNoCh OT TaKOBOW MO MTOram BTOPOIA No-
noBuHbl roga (19,30+3,39°C). B aTux nepnoaax cpeaHecyTo4HbIe
cnyyam cveptm (24,20+1,49 B nepsoit nonosuHe, 19,48+0,26 BO
BTOPO/ NONOBWHE rofa) Apyr OT Apyra CYLeCTBEHHO OTIMYalOT-
ca (F=30,7; P<0,001). B atom npumepe TaKxe noLTBEPKAAETCA
CBsA3b puUcka cmepTHoOCTW BeneacTane 6CK ¢ TemnepaTypoil BO3-
nyxa. OTHocuTenbHo Bbicokas (19,30+3,39°C) no cpaBHeHWtO C
OTHOCWTENbHO Hu3Koi (12,08+4,17°C) TemnepaTypoii Bo3fyxa
accouMmpyeTcs CYLECTBEHHO HW3KMM YPOBHEM CMEPTHOCTH
BcneacTene bCK.

O6pallaer Ha cebs BHUMaHWE Haubonbluas BbIPAKEHHOCTb
CBA3N pucka cmepTHOCTM Beneacteme bCK co cpeaHecyTo4HOM
TemnepaTypoii Npu 0TAeNbHOM aHanu3e CBA3W 3a NepBble W BTO-
pble NOSIOBMHbI rofa.

O61wWuii BbIBOA M3 3TUX AaHHbIX: HU3Kas TemnepaTypa Bo3ayxa
accoLMMpyeTcs C BbICOKMM PUCKOM, @ BbICOKasi TeMneparypa Bo3-
AyXa — C HU3KUM PUCKOM CMepTHOCTM BeneacTaue bCK.

[laHHbIe 0 CpeaHecyTOYHbIX CyYasax cmepTu BeneacTeue bCK
NpU pasHbIX BapuaHTax NepemMeHHbIX CPeAHEMECSYHOro YPOBHS
0CaKoB B ropoje baky npuBeeHbl B Tabnuue 2.

HammeHbLLne cpeHeCyTouHbIe cnyyan cmepTi Beneactane 6CK
OTMeYeHbl B MecsLiax, Koraa cpeaHeMecsqyHoe KOnm4ecTBo 0caf-
KoB cocrasnsno: 18,843,595, 23,4+3,55, 30,3+3,45 n 34,2+3,12
MM (cooTBeTcTBeHHO: 19,4+0,36; 19,3+0,3; 19,5+0,26 n 19,8+0,12
cnyyaes). 10 CpaBHEHMIO C ATUMU MECALAMU CYLLIECTBEHHO BbICO-
Kue cpefHeCyTOuYHbIE cryyan cmepTu Beneacteme bCK Habnoaa-
NMCb B MecsLax, Koraa KonmyecTBO 0CAKOB B MECsLl COCTaBns-
er 3,7£2,16 mm (26,6+1,35; P<0,01), 8,4+3,09 mm (24,47+2,57;
P<0,05). HanbonbLuwit puck cMepTHOCTYH (26,6 Ciy4aeB) 0TMeYaeT-
€S NMpW HU3KOM YpOoBHe ocafkos (MeHee 8,4+3,09 mm), C yBennye-
HMEM KOJMYEeCTBA 0CAKOB YMEHBLLIAETCS PUCK CMEPTHOCTH, KOTO-
PbliA JOCTUraeT MUHUMYMA NPU YPOBHE 0CAAKOB B Mecsl, 34,2+3,12
MM (19,8+0,12 cnyyaes; 95% posepuTesibHbIA MHTepBa: 19,56
— 20,04). lMocnepytoLlee yBenuyeHne KonM4ecTsa 0CafKoB acco-
LMMpPYeTCS NOBbILLIEHNEM pUCKa CMepTHOCTK. O4eBMAHO, Y4TO BO3-

pacTaHue KOnM4ecTBa OCAAKOB acCOLMUPYETCS BOMHOOBPA3HbIM
M3MeHeHneM pucka cMeptHocTu BeneacTame bCK. OnTumansHbIMu
B MnaHe pucka cmepTHocTh Benefacteue bCK aBnstoTcs nepuopbl
rofa, Koraa cpefHeMecsiHHoe KONMU4ecTBO OCAAKOB HAXOAWUTCS B
uHtepsane ot 18,8+3,55 o 34,2+3,12 mm. Huxe 1 Bblille 3TOr0
MHTEPBaNa KOJIM4YECTBO 0CAJKOB acCOLMMPYETCS NOBbILLEHWEM Be-
POATHOCTU cMepTHOCTYM BenefcTame bCK.

[laHHbIe 0 CpeIHeCYTOUHbIX Cry4asx cMepTy BcneacTeue bCK B
ropogax l'yba B 3aBUCUMOCTM OT CPEJHECYTOYHOI TeMnepaTypbl
BO3/yXa M CpeHEeMEeCs4YHOro Konm4ecTsa 0CaaKoB NPUBEAEHbI B
Tabnuue 3.

Mpu cpefHECYTO4HO TeMnepaType Bo3fyxa MeHee 3,8+1,94°C
CPeAHecYTO4Hble Cnyvyaum cMepTu B ropoge [yba cocTaBnsnm
1,04+0,05 n 1,060,06. C pocTomM CpeaHeCyTO4YHON TemmnepaTypsbl
BO3/1yxa YBENNYMBAETCSA CPEAHECYTOYHbIE Crlyyan cMepTu. B nepu-
0/, Koraa cpefjHecyTo4Has TemMneparypa coctasnsna 8,3+3,64°C,
CPeAHecyTo4Hble crydau cmepTi Beneactame bCK 6binu cTatucTu-
Yecku 3Ha4umo Bbiwe (1,31+0,06), 4em cpefHECYTO4HbIE Chyyaun
cmepTyn Bcneacteme bCK B nepuofax, Koraa cpeaHecyToqHas TeM-
neparypa metee 3,8+1,94°C (1,04+0,05 n 1,06+0,06). O4eBnaHo,
4TO MMEETCS CBA3b MEeX[Y CPeHeCYTO4HOM TeMnepaTypoii BO3ay-
Xa U CpefHecyTo4HbIMKM ciydaamu cmepTn Beneacteme BCK. Mo-
CneaytoLLee yBenuyeHne CpeaHecyTo4HON TemnepaTypbl Bo3ayxa
accouunpyeTcs NepuoanyeckuM YMeHbLLEHNEM W YBENMYEHWUEM
CPEAHECYTO4HbIX Cry4aeB CMePTW, HO M3-3a 60MbLIOTO pasMepa
CpeaHeit oWmnOKU OCTOBEPHOCTb Pas3nnymsa He NOATBEPXAAETCS.
HaumeHblLLe cpeaHecyTo4HbIe cryyan cmepTi BeneacTane bCK B
l'y6e Habnoganuch B Nepuof, Koraa cpeaHecyTo4Has Temneparypa
coctasnsna 17,4+0,98°C (0,8910,26; 95% A0BepUTENbHbIA UHTEP-
Ban 0,37-1,141). Hanbonblune CpefHECYTOYHbIE Cly4yanm CMepTu
BcneacTeue bCK oTmeyanuch Toraa, Koraa cpeHecyToqHas Tem-
nepatypa cocrasnsna 23,2+0,52°C (1,39+0,16; 95% moBepuTenb-
HbIl nHTepBan 1,07-1,71). CpaBHeHMe 3TUX NoKasaTenei Kputepu-
em CtblogeHTa @uepa (1) He aaet ocHosaHue (t=1,66; P>0,05)
OMpOBEpraTh HyMeByto rMnoTesy.

HaumeHbLlUNA YpOBEHb CPEAHECYTOYHbIX CNy4yaeB CMepTM
Bcneactene bCK (1,03+0,08; 95% pAoBepuUTENbHbIA MHTEPBAN
0,87-1,19) Habntopancs B nepuofe, Korga cpegHeMecs4yHoe Ko-
NNYeCTBO 0CAAKOB cOocTaBnANo 74,7+3,73 mm. HambonbLumi ypo-
BEHb CPefHecyTOo4HbIX cny4aes cmeptu (1,49+0,12) accoumnpy-
eTCsA C NepuoaoM, Koraa cpeaHeMecsiqyHoe KONMYecTBO 0CaAKOB

Ta6nuua 3. CpeaHecyToyHbIe cnyyau cMepTi BeneacTene BCK B 3aBUCHMOCTH OT cpeiHECYTOYHOH TEMNepaTypbl BO3AyXa

1 CpeHEMECAYHOro Konu4ecTsa ocankos B ropope lNv6a

BapMaHTbl CpenHeGVTO‘IHble Cny4yau cMepTu BcneacTeue
CPeAHecYTOYHOI

;?::;5:{,‘&"“ BCK WBC um UBE
3.1 114 076 0,09 0,38
11,041,35 104:0,05 0,7:0,03  0,08£0,003 0,35:0,01
071,18 1,06:0,06 0,710,04 0,09:0,01 0,35:0,02
3.8+1,94 115:0,00 0,77:0,06 0,09:0,01 0,38:0,03
8,33 64 131:0,06 0,87:0,04 01:001  0,43:0,02
12,742.48 105:031 07021 01001  0,34:0,01
16,241,05 105:031 07021 012:0,01 0,35:0,1
17.4+0,98 0,89:0,26 0,50:017 0,09:0,03 0,29+0,08
19,7+1,38 1,33:0,23 0,88:0,15 0,09:0,03 0,440,07
21,241 41 1,28:0,23 0,85:0,15 0,08£0,01 0,42:0,07
23,3+0,52 1,39:0,16 0,93:011 0,09:0.01 046:0,05
24,2 126 084 0,07 0,42

BapMaHTbl cpenHeGVTO‘lele cny4yau cmepTu BcneacTene
CPe/IHEMECAYHOrO

zﬂ';::z‘:(";m) BCK W6C MM LIBE

10 126 0,84 0,07 0,42
11,240,92 1142038 076:0,25 0,09:0,01 0,37+0,12
13,8422 11620,38 0,77+0,25 0,11:0,01 0,38+0,13
18,142,94 149:0,12 0,09:0,08 0,12+0,01 0,49+0,03
23,142,883 130£0,08 0,86:0,05 0,12+0,01 0,43+0,02
29,8+4 42 02:0.11 080,07 0,09:0,01 0,39+0,03
37,6+5.34 112+0,05 0,75:0,03 0,09:0,01 0,37+0,01
48,6+6,66 117+0,07 0,78¢0,05 0,09:0,01 0,39+0,02
59,146,76 123+0,03 0,82:0,02 0,10£0,01 0,4+0,1
67,7+3.43 1142010 0,76:0,07 0,08£0,02 0,37+0,03
74,743.73 103£0,08 0,69:0,05 0,07+0,02 0,34+0,02
82 0,97 0,65 0,08 0,32
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coctasnset 18,1£2,94 mm. Pa3nuyne mexay aTUMM Nokasartens-
MU cywecTBeHHoe (t=3,3; P<0,01). O4eBMAHO, 4TO CyLlecTByeT
CBA3b MeXAy puckom cmepTHocTH BeneacTene bCK ¢ kone6anu-
MU CPeHEMECSYHOr0 KONM4ecTBa 0CaaKoB.

BbIBO[1bl

CpenHecyTo4HbIE Crly4au CMepTW OT BCEX MPUYNUH 32 3UMHe-
BeceHHuil nepuop (35,8+1,57) cratuctnyeckn sHaqumo (P<0,05)
OT/INYANMCb OT CPESHECYTOYHbIX CIy4aeB CMepTU OT BCEX Npu-
YMH 3a NIeTHMiA-0ceHHKIn nepuog (31,3+1,49). Takum o6pasom, B
ropoge baky HabmofaeTcs 3MMHe-BECEHHUIA POCT pucka cMepT-
HOCTM HaceneHus.

CpepHecyTo4Hble cnydvan cmeptu Beneacteme BCK 6biin 0T-
HOCUTeNbHO Gonblie B doespane (29,3), anpene (26,6) n uioHe
(25,5), a OTHOCMTENBHO MeHbLUE B AeKkabpe, aBrycre 1 ceHTa6pe
(18,8; 19,0). TpeHa No MecA4YHOW AUHAMMKW CPELHECYTOYHbIX
cny4aes cmepTu BeneacTane bCK xopoLuo onuceiBaeTcs NOANHO-
MUHANbHBIM YPaBHEHEM pPerpeccuu. JINHUA TpeHLa UMeeT TOSb-
KO OZMH NuK (PeBpanbCKMin Nk pocta).

Takum 06pa3oM, HECMOTPS Ha YMEPEHHbIe KITMMaTU4ecKue yc-
nosus ropoga baky, xapakTep Ce30HHOI AMHAMUKM pUCKa CMepT-
HocT oT BCK COOTBETCTBYET TakOBbIM B PErMOHaX C PasHbIMU
KIMMartoreorpadomyeckumn ycnosusmu. Bugumo, 3uMHWiA, a no
HALUMM [aHHbIM 3UMHE-BECEHHUA NOALEM PUCKA CMEPTHOCTM fB-
NsAETCA 06LLEN 3aKOHOMEPHOCTBI0. Y4UTbIBAs NOJTYYEHHbIE JaHHbIE
W pesynbTatbl X CPABHEHUS, MOXHO NPUATM K 3aKNOHEHUAM:

« B ropoge baky cpefHecyTo4Hble Cnyvyaum CMepTH OT BCEX

MPUYUH 1 OT 6ONe3Heid CMCTeMbl KPOBOOGPALLLEHUS BEC-
HOW (cooTBeTcTBeHHO: 34,8+1,45 un 23,621,2) u 3umon
(34,4+2,27 n 22,5+1,4) ppyr OT Lpyra CyLLECTBEHHO He 0T-
NINYAOTCSA, HO CYLLECTBEHHO NPEBbILLAOT TAKOBbIE JIETOM
(31,7+1,76 n 21,4+1,1) n ocenbto (31,0+1,82 1 19,8+0,4).

o TpeHh MeCAYHOIl JMHAMMKM CPELHECYTOYHbIX Clyvaes
CMEpTW OT BCEX NPUYMH 1 OT 60NIe3HEN CUCTEMbI KPOBOO-
GpaLLeHNst MOXHO OMUCbIBATL NONIMHOMUHAIIbHBIMU YPaB-
HEHWSIMW PErpeccumn, KOTopble UMEKT XOPOLLY0 annpok-
cumaumio (R2<0,67). JInHus TpeHaa MecsaYHOl AUHAMUKN
06LLen CMepPTHOCTU MUMeeT ABa nuka (pespanb n HoA6pPL),
a CMepTHOCTW BCNEACTBME 6ONEe3HeN CUCTEMbI KPOBOO-
OpaLLieHns 0anH NuK (despanb).

«  (Ce30HHas 3aBUCMMOCTb pUCKa CMepTHOCTU 6oree azek-
BaTHO OLEHWBAETCA MYTEM CPaBHEHUS CPELHECYTOYHbIX
CNny4aeB CMEPTHOCTM, TaK Kak JHW B Mecsuax roga pas-
Hbl€, 1 3TO MOXET UCKAXaTb UCTUHHbIA TPEHA.

MonyyeHHble pesynbTaThl ONPeAeNsatT Ponb U MECTO Kapano-
BaCKyNApHbIX 60/1e3HEN KaK BeAyLLeid CMEPTHOCTM HAaceneHus B
ropogax baky u l'y6a B 3aBUCUMOCTM OT TeMNePaTypbl BO3AyXa U
KONMYEeCTBA 0CALKOB, U 3TO MOXET CNYXUTb NMPUOPUTETOM NPO-
(PUNaKTUYECKNX Mep B 30PABOOXPAHEHUN HA MeCTax.
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SUMMARY

The article presents the results of study dependence of
mortality from cardiovascular system diseases on meteorologic
factors among population of Baku and Guba. Air temperature and
rainfall have been taken as the main meteorological indicator for
months. Increased risk of death from cardiovascular diseases in
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in the summer, which was associated with a high amount of
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Diseases of the circulatory system (DCS) are one of the leading
causes of mortality in the world [1,2,9]. Meteorological factors, as
air temperatures and precipitation, are poorly studied mortality risk
factors for DSC.

Environmental problems are intensifying and the World Health
Organization, as well as the United Nations, are calling for urgent
measures to protect the ecosystem. The impact of environmental
changes on the health of the population has not been sufficiently
studied, although there are a number of scientific studies.

There are number of works by scientists from different
countries about seasonal changes in the hospitalization level
for cardiovascular diseases [3,16,22]. Seasonal dependence of
hospitalization was associated with acute myocardial infarction
and angina [28]. It is also believed that seasonality is characteristic

for cases of hospitalization due to heart failure [13].

Kyseli, J., et al. confirm the role of meteorological conditions as
a risk factor for morbidity and mortality [24]. There was a direct
effect of weather on human health in the mid-latitudes, during
and after the summer heat. The increase of mortality risk with
decreasing temperature in winter is also noted in many regions.
It is believed that the risk of mortality due to cardiovascular and
respiratory diseases increases under the influence of cold in elderly
patients.

American scientists gave information on the role of air
temperature in increasing risk of mortality [14,17, 23]. Different
works showed the importance of extreme weather conditions in
the formation of the mortality risk [17]. A number of researchers
provided a comparative estimate of the risk of mortality from high
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DEPENDENCE CVD MORTALITY ON METEOROLOGICAL FACTORS

and low air temperatures [10,11,21]. An attempt was made to
compile estimates of the mortality rate of the population in large
regions of the United States of America [8, 18, 29, 33]. There is
evidence of the effect of air temperature, which occurred during the
period from 1973 to 2006 [5, 1932]. According to the forecasts of
American scientists, a significant increase in the risk of mortality
is expected by 2030, 2050 and 2100 years [25,27]. There are
forecasts for individual regions and cities, taking into account the
likely change in air temperature [15, 23].

The role of heat in increasing the mortality risk was confirmed in
the works of many scientists [12,26]. And the main causes of death
caused by heat, are cardiovascular diseases [30,31]. A reliable link
between the risk of mortality and air temperature was confirmed
in Greece, Beirut, Australia, Europe [24,33], as well as in Cyprus,
where the climate is predominantly subtropical. In Cyprus, the
daily average winter temperatures varying from 3 °C to 10 °C, and
summer temperatures from 22 °C to 29 °C. Mortality data included
deaths due to hypertension, IHD, DIC, and other cardiovascular
diseases. The total number of deaths was 13889. The authors
have established a relationship between high temperatures and
mortality cases, due to cardiovascular pathologies. The greatest
risk of mortality is observed on the day of temperature increase and
persists until the next day. It is believed that in cases of obtaining
forecasts of an increase in air temperature, it is necessary to carry
out preventive measures.

Taking into account the objective conditionality of the influence
of climatic factors on the state of human health, scientists try to
find the most vulnerable groups of the population [4,7]. In this
case, it is more important to search for threshold temperatures,
above or below which the risk of mortality increases [6].

Howorth E.A. in his works draws attention to the role of public
health in preventing the negative consequences of climate change
[20]. Itis believed that climate change is the greatest social problem
of the 21st century. Therefore, public health should provide a
sensitive to climate change monitoring of public health indicators
(morbidity, mortality). Health services should be prepared to
eliminate the negative effects of climate change.

Given the urgency of this problem, we conducted a comparative
retrospective study in 2 Azerbaijan cities.

The purpose of the study was to study the dependence of the
mortality risk due to DCS from meteorological factors in the city of
Baku and the city of Guba.

MATERIAL AND METHODS OF THE RESEARCH

Cases of death due to DCS for long periods in 2 cities (Baku,
Guba) of the country were analyzed. An adequate source of such
materials was the database of the State Statistics Committee of
the Republic of Azerbaijan, which is available on its website (www.
stat.gov.az). Using the materials of official statistical information,

Table 1. The connection of the average daily deaths due to DCS in the city of Baku with an average daily mean air temperature
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the share of DCS among all causes of mortality in the dynamics for
1970-2011 was determined. It was assumed that this information
will allow us to trace the main trend of the dynamics of the share of
DCS among the causes of mortality of the population. To identify
trends in the dynamics of the share of BSC among the causes
of mortality, the least squares method was used with the Excel
program. When the line of dynamics was smoothed, exponential,
linear, logarithmic, polynomial, power lines were tested. To describe
the trend, regression equations were selected that have the largest
approximation value (R, is the determination coefficient).

The main criteria for determining the role of circulatory system
diseases in mortality were:

« the mortality rate of the population from all causes and due

to DCS;

« the share of DCS among all causes of mortality.

Dependence of the mortality risk due to DCS from meteorological
factors was studied according to materials from the cities of Baku
and Guba, where stationary weather stations of the Ministry of
Ecology and Natural Resources of the Republic of Azerbaijan
operate. Data on the daily temperature of air, the amount of
precipitation was obtained from these meteorological stations.

To identify the link between the risk of mortality due to DCS and
air temperature, several testing options were tested:

- Study of the correlation between the average daily air
temperature and the average daily deaths due to DCS by months
of the year.

- Comparison of the arithmetic mean parameters of the average
daily air temperature and the average daily deaths due to the DCS
for the six-month period (January-June, July-December).

- Gompilation of variants of variable parameters of meteorological
factors (based on moving averages) and average daily deaths due

to DCS (including IHD, MI, DIC), obtaining a descriptive statistical
characteristic and evaluating the reliability of the difference
between the t (Student-Fisher) and F (dispersion analysis).

RESULTS AND DISCUSSION

The primary data of the average daily air temperature and the
average daily deaths due to DCS, IHD and MI are given in Table 1.

The correlation coefficient between the average daily air temperature
(x) and the average daily death rate due to the DCS (y) was 0.63 (t =
2.6, P<0.01). The risk of mortality due to DCS depends on the air
temperature and there is an inverse correlation between them.

The average daily air temperature for the first half of the year
(January-June) was 12.08+4,17°C and did not differ significantly
from that in the second half of the year (19.30+3,39°C). In these
periods, the average daily deaths (24.20+1.49 in the first half,
19.48+0.26 in the second half of the year) differ significantly from
one another (F = 30.7, P<0.001). This example also confirms the
association of the mortality risk due to DCS with air temperature.
The relatively high (19.30+3,39°C) compared to the relatively low
(12.08+4,17°C) air temperature is associated with a significantly
low mortality rate due to DCS.

Attention is drawn to the more pronounced connection between
the risk of mortality due to DCS and the average daily temperature
for a separate analysis of the connection for the first and second
half of the year.

The general conclusion from these data: low air temperature is
associated with high risk, and high air temperature — low risk of
mortality due to DCS.

Data on the average daily deaths due to DCS for different variants
of the average monthly precipitation in Baku are shown in Table 2.

Table 2. The average daily deaths due to DCS, depending on the average monthly rainfall in Baku

Variants of the average Average daily

Average daily

Average daily Average daily

monthly deaths deaths deaths deaths
precipitation level as a result of as a result of CHD due to MI due to the DVC
mm (x) v) (v) (v)
0 26,6 17,7 2,2 88
3,7+2,16 26,6+1,35 17,8+0,95 2,2+0,11 8,8+0,49
8,4+0,09 24,472 57 16,36+1,76 1,97+0,26 8,1+0,86
12,7+2,67 22,7+3,16 15,2+2.15 1,83+0,28 7,6+1,07
18,8£3,55 19,36+0,36 12,9+0,25 1,57+0,03 6,4+0,13
23,4+3,55 19,3+0,3 12,8+0,18 1,63+0,03 6,4+0,1
30,3+3,45 19,5+0,26 13,0+0,18 1,63+0,03 6,5+0,08
34,243,112 19,8+0,12 13,1+0,09 1,63+0,03 6,5+0,05
41,0+3,68 20,0+0,23 13,2+0,20 1,63+0,03 6,5+0,09
47,845,772 22,0+1,77 14,5+1,26 1,8+0,15 7,2+0,62
58,7£6,35 21,6+2,02 14,4+1,33 1,8+0,15 7,2£0,62
63,9+6,45 22,2+3,35 14,8+2,2 1,9+0,25 7,4+1.0
70,3 18,8 12,6 1,6 6,4
Y,es=-0,0002x%+ 0,024x> Y, =-0,0001x%+0,0157x* Y, =0,0003x-0,0255x Y ,s=0,0013x2-
-0,8336x+28,36 -0,5549x+18,941 +2,1426 0,1063x+8,6882
(R?=0,6067) (R?=0,598) (R?=0,3683) (R?=0,4194)
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The smallest average daily deaths due to DCS were observed
in the months when the average monthly rainfall was 18.8+3.55,
23.4+3.55, 30.3+£3.45 and 34.2+3.12 mm (respectively: 19.4+0.36,
19.3+0.3, 19.5+0.26 and 19.8+0.12 cases). Compared to these
months, significantly high daily mean deaths due to DCS were
observed in the months when the amount of precipitation per
month is 3.7#2.16 mm (26.6+1.35, P <0.01), 8.4+3.09 mm
(24.47+2.57, P<0.05). The highest mortality risk (26.6 cases) is
observed with a low level of precipitation (less than 8.4+3.09 mm),
with an increase in the amount of precipitation, the risk of mortality
decreases, which reaches a minimum at a precipitation level of
34.2+3.12 mm (19.8+0.12 cases, 95% confidence interval: 19.56
— 20.04). The subsequent increase in precipitation is associated
with an increased risk of mortality. Obviously, the increase in the
amount of precipitation is associated with a wavy change in the
risk of mortality due to DCS. The optimum in terms of mortality risk
due to DCS are the periods of the year when the average monthly
rainfall is in the range from 18.8+3.55 t0 34.2+3.12 mm. Below and
above this interval, the amount of precipitation is associated with
an increase in the likelihood of mortality due to DCS.

Data on the average daily deaths due to BSC in the cities of Guba,
depending on the average daily air temperature and the average
monthly rainfall are given in Table 3.

At an average daily air temperature of less than 3.8+1.940 °C,
the average daily deaths in the city of Guba were 1.04+0.05 and
1.06£0.06. With an increase in the average daily air temperature,
the daily average deaths increase. In the period when the average
daily temperature was 8.3+3.64 °C, the average daily deaths due
to DCS were statistically significantly higher (1.31+0.06) than
the average daily deaths due to DCS in periods when the average
daily temperature was less than 3.8+1.94 °C (1.04+0.05 and
1.06+0.06). Obviously, there is a connection between the average
daily air temperature and the average daily deaths due to DCS. The
subsequent increase in mean daily air temperature is associated
with a periodic decrease and an increase in the average daily
death rate, but because of the large size of the mean error, the
reliability of the difference is not confirmed. The smallest average
daily deaths due to DCS in Guba were observed in the period when

the average daily temperature was 17.4+0.98°C (0.89+0.26, 95%
confidence interval 0.37-1.141). The highest average daily deaths
due to DCS were observed when the average daily temperature
was 23.2+0.52°C (1.39+0.16, 95% confidence interval 1.07-1.71).
Comparison of these indicators by the Student Fisher criterion (1)
does not give a basis (t=1.66, P>0.05) to refute the null hypothesis.

The lowest level of average daily deaths due to DCS (1.03+0.08,
95% confidence interval 0.87-1.19) was observed in the period
when the average monthly precipitation was 74.7+3.73 mm. The
highest level of average daily deaths (1.49+0.12) is associated with
a period when the average monthly rainfall is 18.122.94 mm. The
difference between these indicators is significant (t = 3.3, P<0.01).
Obviously, there is a link between the risk of mortality due to DCS
and fluctuations in the average monthly rainfall.

CONCLUSIONS

The average daily deaths from all causes during the winter-
spring period (35.8+1.57) were statistically significant (P<0.05),
differing from the average daily deaths from all causes during the
summer-autumn period (31.3+1,49). Thus, in the city of Baku there
is a winter-spring increase in the risk of mortality of the population.

The average daily deaths due to DCS were relatively higher in
February (29.3), April (26.6) and June (25.5), and relatively less in
December, August and September (18.8, 19.0). The trend for the
monthly dynamics of the average daily deaths due to DCS is well
described by the polynomial regression equation (Table 8.1). The
trend line has only one peak (the February peak of growth).

Thus, despite the moderate climatic conditions of the city of
Baku, the nature of the seasonal dynamics of the mortality risk
from DCS corresponds to those in regions with different climatic
and geographic conditions. Apparently, winter, and according to
our data, the winter-spring rise in the risk of mortality is a general
pattern. Taking into account the obtained data and the results of
their comparison, one can come to the conclusions:

« In the city of Baku, the average daily deaths from all
causes and diseases of the circulatory system in spring
(respectively: 34.8+1.45 and 23.6+1.2) and in winter
(34.4+2.27 and 22, 5+1.4) are not significantly different

Table 3. The average daily deaths due to DCS, depending on the average daily air temperature

and the average monthly rainfall in the city of Guba.

Variants The average daily deaths due to

of average

daily air

It]zmperature DCS IHD Mi DVC

-3,1 1,14 0,76 0,09 0,38
-1,0£1,35 1,04£0,05 0,7£0,03 0,080,003 0,35+0,01
0,7+1,18 1,06£0,06 0,71£0,04 0,09+0,01  0,35+0,02
3,8+1,94 1,15£0,09 0,77+0,06 0,09+0,01  0,38+0,03
8,3+3,64 1,31£0,06 0,87+0,04 0,10,01 0,43+0,02
12,7+2,48  1,05+0,31 0,7+0,21  0,1+0,01 0,34+0,01
16,2+1,056  1,05£0,31 0,7£0,21  0,12£0,01  0,35+0,1
17,4¢0,98  0,89+0,26 0,59+0,17 0,090,083  0,29+0,08
19,7+1,38  1,33x0,23 0,88x0,15 0,09x0,03  0,44+0,07
21,2+1,41 1,28+0,23  0,85+0,15 0,08+0,01  0,42+0,07
23,3t0,52  1,39+0,16  0,93+0,11  0,09+0,01  0,46+0,05
24,2 1,26 0,84 0,07 0,42

Variants of

the average

monthly

rainfall DCS IHD mi DvC
(mm)

10 1,26 0,84 0,07 0,42
11,2+0,92  1,14+0,38 0,76:0,25 0,09+0,01 0,37+0,12
13,8+2,2 1,16£0,38 0,77x0,25 0,11+£0,01 0,38+0,13
18,1£2,94  1,49+0,12 0,99+0,08 0,12+0,01 0,49+0,03
23,1+2.88  1,30+0,08 0,86+0,05 0,12+0,01 0,43+0,02
29,8+4,42  0,2+0,11 0,8+0,07 0,09£0,01  0,39+0,03
37,6+5,34  1,12+0,05 0,75x0,03 0,09+0,01 0,37+0,01
48,6+6,66  1,17+0,07 0,78+0,05 0,09+0,01 0,39+0,02
59,1+6,76  1,23+0,03 0,82+0,02 0,10£0,01 0,4+0,1
67,7+3,43  1,14x0,10 0,76x0,07 0,08+0,02 0,37+0,03
74,7£3,73  1,03+0,08 0,69+0,05 0,07+0,02 0,34+0,02
82 0,97 0,65 0,08 0,32
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from each other, but significantly exceed those in summer
(31.7+1.76 and 21.4+1.1) and in autumn (31.0+1.82 and
19.8+0.4).

« The trend in the monthly dynamics of the average daily
deaths from all causes and diseases of the circulatory
system can be described by polynomial regression
equations that have a good approximation (R2<0.67). The
trend line of the monthly dynamics of total mortality has
two peaks (February and November), and mortality due to
diseases of the circulatory system is one peak (February).

« Seasonal dependence of the mortality risk is more
adequately assessed by comparing the average daily
mortality rate, since the days in the months of the year are
different and this can distort the true trend.

The results determine the role and place of cardiovascular
diseases as the leading mortality of the population in the cities of
Baku and Guba, depending on the temperature of the air and the
amount of precipitation, and this can serve as a prioritization of
preventive measures in public health on the ground.
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PE3HOME

Ha cerofHALWHWIA AeHb pO3yBacTaTUH BASETCA CTaTUHOM C
Hanbonee BbIPOKEHHbIM TUNOAUNUAEMUYECKUM LeACTBMEM, HTO
[enaeT ero OfHMM M3 Haubomnee 4acTo Ha3Ha4YaeMbIX FMNONUNKN-
Jemunyecknx npenapatoB. [lpenapaT XOpoLWO WU3Y4eH W ero Bbl-
COKast a(p(PeKTUBHOCTb B NPOPUNAKTIKE CEPAEYHO-COCYANCTBIX
3a60MneBaHNiA NOKa3aHa no pesynbTataMm 60MbLUNX MEXAYHAPOA-
HbIX PaHAOMWU3NPOBAHHBIX KIMHWYECKWUX MccneaoBaHui. HasHa-
YeHue posyBacTaTuHa B Ao3ax fo 40 Mr/cyT no3BONIAET CHU3MUTD
YPOBEHb XOfleCTepMHa NUNONPOTENAOB HW3KOW nnoTHocTh (XC
JIHI) po 55-63%, yposeHb TpuUrnuuepuaos fo 28% 1 BedeT K Jo-
CTOBEPHOMY MOBBILLEHWIO YPOBHS XONECTEpMHA NUNONPOTENIOB
BbICOKOW NnoTHOCTW Ha 10-14%. 3dphekTMBHOCTL po3yBacTaTy-
Ha B NEpPBUYHOA NPOCUNAKTUKE CEPAEYHO-COCYAUCTBIX OCMOX-
HEHWA NoKasaHa U y UL C HEBBICOKUM MCXOAHbIM ypoBHEM XC
JTHTT, a TaKkXKe y Nl He TONbKO BbICOKOTO M 04€Hb BbICOKOr0, HO
1 NPOMEXYTOYHOro pucka. Cnoco6HOCTb po3yBacTaTiHA CTabu-
NN3MPOBaTb aTepoCKNEePOTUYECKNIA NPOLIECC M AaXe HECKOMbKO
yMeHbLUaTb pa3mep aTepockNepoTUyeckux 6nsiiek Gbina npo-
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JAEMOHCTPUPOBAHA NPW NOMOLL BHYTPUCOCYANCTOrO YbTPa3By-
KOBOI0 MCCNef0BaHUs 4151 KOPOHAPHBIX apTEPUIA U NPK NOMOLLM
MarHuTHO-pe30HaHCHON TOMOrpaduM AN COHHbLIX apTepuid.
PosysactatuH sBnsetca ruapodunbHbIM CTaTUHOM C BbICOKOU
renaTocenekTMBHOCTbIO, HU3KOW CUCTEMHOW GUOAOCTYMHOCTHIO
(04eHb OrpaHuyeHHOe NPOHUKHOBEHWE PO3YBACTaTMHA BO BHEMe-
YEHOYHbIE TKaHW 1, CNeAO0BATENIbHO, 60/16e HU3KNA PUCK MUOTOK-
CMYHOCTK) C MUHUMASIbHLIM BOBSIEYEHNEM B METab0MIM3M CUCTe-
Mbl UuuToxpoma P450 (B 0CHOBHOM 3a CHET y4acTus aH3uma 2C9),
4TO ONPEZENAET ero XopoLUYo NepeHoCUMOCTb. [enaTocenekTus-
HOCTb pO3yBacTaTHa U OTCYTCTBME 3HAYMMOrO B3aUMOZEACTBMS
C cucTemon uutoxpoma P450 MUHUMU3UPYIOT BEPOATHOCTL pas-
BUTMSA NOBOYHBIX 3)AEKTOB U 1eKAPCTBEHHbIX B3aUMOAENCTBUIA.
YKa3aHHble XapakTepuCTUKL PO3yBacTaTUHA [eNakT BOSMOXHbIM
nposedeHne 3)DEKTUBHOIO U 6e30MaCHOr0 JIeYeHNs Y LIMPOKO-
ro Kpyra 60JbHbIX.
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B HacTosLLee Bpems CTaTUHbI NPOLOKAIOT COXPaHATL KIoYe-
Bble MO3ULMM B NIeYeHn 60NbHbIX cepaeyHo-cocyamcTbiMu (CC)
3abonesaHuamm [1, 2]. Cnoco6HOCTb ynyyluaTb NPOrHO3 Kak y
nuny ¢ CC 3a60neBaHMAMM, TakK U C BLICOKUM PUCKOM WX Pas3BUTUS
NOATBEPX[EHA PesyrnbTataMmi KpYnHOMACLITaBHbIX PaHAOMU3U-
POBAHHbIX UCCMELOBAHWIA U BbIFOAHO BbILENAET JaHHYK rpynny
NeKapcTs CPean Apyrux runonunumaeMuyeckux npenaparos [3,
4]. YcTaHOBMEHO, YTO KNUHMYECKaa 3(PMEKTUBHOCTb TUNONM-
NUAEMUYECKON Tepanuu OnpefensieTcs YPoBHEM LOCTUTHYTOrO

X0NeCTePMHA NUNONPOTENA0B HU3KoI nnoTHocTu (XC JTHM) [5].
Pe3ynbTathl aHanu3a 26 paHAOMU3UPOBAHHBIX KITMHUYECKMX UC-
CNnefloBaHuiA, B KOTOPbIX y4acTBoBano 6onee 170 000 naumeHToB
(meta-aHanu3 Cholesterol Treatment Trialists), nokasanu, 4To
cHukeHue ypoBHA XC JTHIT Ha kaxabli 1 MMOsb/N Ha dhoHe Tepa-
NUM CTaTUHAMW BeLleT K NPONOPLIMOHNIbEHOMY CHUXEHWIO CMEpPTH
0T uwemmyeckoit 6onesHn cepgua (MEC) na 20% wn cmeptn ot
BCcex NpUYmMH Ha 10%, a TaKXXe CHUXEHUI0 pucka 60NbLINX KOPO-
HaPHbIX COOLITUIA HA 23% U PUCKa MO3rOBOro UHCYNbTa HA 17%
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[5]. HambonbLee peirctene Ha yposeHb XC JTHI okasbiBaeT Ha-
YanbHas «cTapToBas» [o3a cratuHa (Tabn. 1). YaBoeHue [o3bl
CTaTWHA BEAeT K JOMOSHUTENBbHOMY CHUKeHWo ypoBHS XC JTHN
nnWb Ha 3-7% (Tak Ha3blBAEMOE «MPaBWSIO LUECTU NPOLLEHTOB»).
MoaTomy ycnex runonunuaemMnu4eckoi Tepannumu BO MHOrOM onpe-
Jensercs BbI6OPOM npenapara B Havasne neveHns.

Mpu HeO6XOAMMOCTI aKTUBHOW Tepanun MakCUManbHbIA 3g-
(hekT MOXeT ObITb MOSY4EH MPU Ha3HAYeHWU po3yBacTaTMHa
(opurnHansHbin npenapat Kpectop, Actpa3eHeka, Benuko6pu-
TaHus). [eiicTBUe po3yBacTaTMHA XOPOLWO M3y4yeHO 6narogaps
nporpamme GALAXY, Bkrto4atoLlen 23 MHOrOLEHTPOBbIX paHao-
MMW3MPOBAHHBIX KOHTPOMUPYEMbIX KITMHWYECKUX UCCNe0BaHus,
Ha3BaHHbIX N0 MMEHaM KOCMUYecKux 06bekToB [7]. B 4acTHo-
ctu, uccneposanus COMETS, DISCOVERY, LUNAR, MERCURY-I,
MERCURY-II, ORBITAL, POLARIS, STELLAR, PULSAR, ECLIPSE,
EXPLORER, CENTAURUS, GRAVITY nocBsiLLeHbl OLEHKE BANSHUS
Ha NUNUAHBLIA NPOUIb 1 Mapkepbl BocnanexHus. ccnefoBanns
ASTEROID, METEOR, ORION, COSMQOS, SATURN - oueHke npo-
rPeccupoBaHNs aTepoCKepo3a B KOPOHAPHBIX U COHHbIX apTepu-
sx. ccneposanms AURORA, CORONA n JUPITER — BnusiHWiO Ha
nporHo3 3a6onesanud. Miccneposanme PLUTO — 6e30nacHOCTY 1
NepeHocMMOCTM po3yBacTaTuHa y aeten. MiccneposaHne PLANET
I/1l oueHKe Hed)pONPOTEKTUBHBIX CBOWCTB CTATUHA.

JOOEKTUBHOCTb JIEYEHUA PO3YBACTUHOM

Mnonunuaemuyeckoe aencTeue

Mpuem po3syBactaTuHa B J03ax 5-40 mr/cyT no3BonsieT CHU-
xatb yposeHb XC JIHIM Ha 39-55% (N0 AaHHbIM MeTaaHanM3oB
00 52-63%) [8, 9]. 370 camblil «CUNbHBLIA» CTATMH NO CNOCO6-
HOCTU CHUXATb YPoBeHb 061Lero xonectepuHa (OXC) n XC JTHIM ¢
[0Ka3aHHOW CNOCOBHOCTLIO TaKXKE CHUXATb YPOBEHb TPUrMnLe-
pugos (TI) 1 noBbIWATL YPOBEHb XONECTEPUHA NUNONPOTEN0B
BbICOKOM nnoTHocTu (XC JIBM) [10]. Mpu Ha3Ha4eHUu y naumeH-
TOB C runepxonecrepuHeMunen, posysactatut B gosax 10-40 mr/

Tabnuua 1. Tunonunuaemuyeckas ath(hekTMBHOCTb
CTaTUHOB N0 AaHHbIM uccnepnosanus STELLAR [6]

Grimial | Tt (reom | oreman | BARacreT

XC JIHN
10 mr -46% -37% -28% -20%
20 mr -52% -43% -35% -24%
40 mr -55% -48% -39% -30%
80 mr - -51% -46% -

1)

10 mr -20% -20% -12% -8 %
20 mr -24% -23% -18% -8%
40 mr -26% -27% -15% -13%
80 mr - -28% -18% -

XC BN
10 mr +8% +6% +5% +3%
20 mr +10% +5% +6% +4%
40 mr +10% +4% +5% +6%
80 mr - +2% +7% -

lMpumeyanne: XC JIHIT - xonectepuH nnnonpoTensos
Hu3kou nnotHoctu, XC JIBIT — xonectepuH innonpo-
TeU0B BbICOKON noTHOCTH, TI - TpUrnuyepnbi.

CyT cnocobeH nosblwath yposeHb XG JIBIM g0 14% wu cHuxatb
ypoBeHb T 10 28%. Mpu 370M 90% MaKCUMaNbHO BO3MOXXHOIO
runonunuaemnyeckoro adpekra poaysactaTiiHa A0CTUraeTtcs
Yepes 2 HeJenu OT Hayana NeveHuns. BoIpaXeHHOCTb rMNonnUmu-
JEeMNYecKoro AeicTBuA [enaeT po3yBacTaTWH MpenapaToM Bbl-
6opa npu cemenHoi runepxonectepunemum (GMXC) [11]. Posy-
BacTaTWH 0fj06peH Ans HaszHadveHus aetam ¢ CIXC B Bo3pacTte oT
10 net B CLWA [12] n B BO3pacTe ot 6 neT B EBpone [13]. Jleve-
HME MOXET ObITb Ha4aTo B 60Nee paHHEM BO3pacTe Npu TAHXKENoM
thopme 3a6onesanus [14].

MepsuyHan npocunakTuka npu HeBbicokom ypoBHe XC JIHN

dh(heKTMBHOCTb pO3yBacTaTHa NpU UCXOAHO HEBbICOKUM
ypoBHe XC JIHI 6bina NpofeMOHCTPMPOBAHA B MynbTUHALM-
OHaNIbHOM PaHAOMU3NPOBAHHOM [BOWHOM CnenoM nnaue6o
KoHTponupyemom uccneposanum JUPITER (Justification for the
Use of statins in Prevention: an Intervention Trial Evaluating
Rosuvastatin), kyaa Bkno4anuch 1L ¢ NoBbILLEHHBIM YPOBHEM
BbICOKO4YYBCTBUTENbHOrO C-peakTusHoro 6enka (B4-CPB) [15]. B
1CCNeA0BaHUM Y4aCTBOBANU MYXH4UHbI >50 NET U XeHLLMHbI >60
net, He cTtpagatowme UBC n caxapHbim guabetom (CL), ¢ ypos-
Hem XC JTHI <3,4 mmonb/n u yposHem BY4-GPB >2 mr/an, paHao-
MUW3MPOBaHHbIe Ans npuema posysactatuHa 20 mr/cyt (n=8901)
nm6o nnauebo (n=8901). YyacTBoBanu MeSULMHCKNE LEHTPbI U3
26 cTpaH. Ha dhoHe npuema posysactaTuHa B fo3e 20 mMr/cyT ye-
pe3 12 mecsLeB Nie4eHns 6bi10 0TMEYEHO CHUKeHMe ypoBHSA XC
JIHM Ha 50%, B4-CPE Ha 37%, TI Ha 17%, noBbiweHue ypoBHs XC
NBM Ha 4% [16]. Yepes 2 rofa HabNOAEHUS OTMEYEHO CHUKEHNE
KONnu4yecTBa cny4vaes UHgapkra muokapga (M) Ha 46%, uxcynb-
TOB Ha 52%, NOTPe6HOCTU B PEBACKYNAPU3ALMN U 3NU30L0B He-
CTabuNbHOI CTeHOKapaun Ha 53%, KOMOGUHUPOBAHHBIX Cly4yaes
VM-+MHCYNbT+CMEpTb 0T CepAe4HO-COCYAMCThIX NPUYNH Ha 53%
[16]. B uenom, 3a 2 roa HabnoeHns Ha hoHe Tepanun po3yBa-
CTaTUHOM 20 MI/CYT OTMEYEHO CHIKEHWE BEPOATHOCTU Pa3BUTUSA
nepBUYHON KOHEYHOI To4Ku (VIM, uHCYnbT, HecTabunbHas CTeHo-
Kapaus, pesackynspusaums, CC cmepTHOCT) Ha 44% (OLL 0,56;
95% [W: 0,46-0,69, p<0,00001) 1 BTOPUYHOI KOHEYHOW TOHKM
(cmepTHOCTL OT BCex npuynH) Ha 20% (OLL 0,80; 95% OW: 0,67-
0,97, p<0,02) no cpasHeHuto ¢ nnave6o [16]. PesynbTatsl nccne-
posanus JUPITER OTKpbIIK LUNPOKKUE NEPCNEKTUBbI ANS Nepsuy-
Hoit npodomnakTukm VIBC 1 atepockneposa y nuu, ¢ HOpManbHbIM
YPOBHEM X0NIECTEPWHA 1 NOBbILLEHHbIM YpoBHEM BY-CPB. OHako
onpenenexue ypoBHs B4-GPBb He BXOAMT B 0OLLENPUHATbIE LLIKASbI
Ans CTpaTdmkaumm prucka 1 LienecoobpasHocTb ero onpejene-
HUS ANS PELLeHNUs BOMPOCa O HA3HAYEHWUW CTATUHOB C LIENbIo CHUA-
xeHuns pucka CC 3a6onesaHuii He ycTaHoBneHa. bonee Toro, He
CMOTPSA Ha Hanuyue accoumaLmm Mexxay noBbILLEHHbIM YPOBHEM
B4-GPB n NBGC, oTcyTCTBYIOT Yy6EaUTENbHbIE JAHHBIE O CHUXKEHUK
yacToTbl CC 0CnoXHeHuin npu CHKeHU yposHs B4-GPB [17]. B
uccneposanum JUPITER 60JbLUNHCTBO NaLMEHTOB Takxe JM60
UMeno apTtepuanbHyto runeptoHuto (Al) (57%), nmbo Kypuno
(15%), — 310 Te hakTopbl PUCKA, HA KOTOPbIE B MEPBYI0 04epelpb
pekomeHzyeTcs obpawarts BHUMaHue [18]. Kak noarsepxneHue
BbILLIEN3N0XEHHOr0, pasnnyne B 3PMEKTUBHOCTM Tepanuu cTa-
TWHAMU B 3aBUCMMOCTY OT (DAKTa UCXOAHO MOBLILIEHHOr0 YPOBHS
B4-CPb 0TCYTCTBOBaNO B HElaBHO 3aBEPLUUBLIEMCS UCCNeA0Ba-
Hu HOPE-3 y nny npomexxyTO4HOro pucka, He ctpagatowmx CC
3a6onesanunamm [19].

bonee nospgHuin aHanua ncenegosadnsa JUPITER nokasan cxop-
HOE CHUXEeHWE OTHOCUTENIbHOr0 pUCKa PasBuUTU KOMOUHIPOBAH-

29



HOM KOHeYHoW To4kn GG 3a6oneBaHuin Ha (OOHE npuema po3yBa-
CTaTWHa ans nuy cTapiue u mnague 70 net. Konmyectso YenoBsex,
KOTOPbIX HY)XHO 6bII0 NPONEYNTb PO3YBACTaTMHOM B Te4eHue 4
neT, 4T06bl NPefoTBPATUTL 0AHO 60Nbloe CC cobbiThe, cocTa-
BUNO 24 B rpynne nuy ctapiie 70 net n 36 B rpynne nuw, MONoxe
70 net [20]. Takum o6pasom, uccneposaHue JUPITER npope-
MOHCTPMPOBAna 3Ha4MMOCTb pPO3yBacTaTMHa B NEPBMYHON Npo-
hmnakTuke y NnLL ¢ MCXOAHO HeBbiCOKUM ypoBHeM XC JTHI, yTo
MOXET ObITb 06bACHEHO AONOMHUTENIbHBIM CHUXKEHUEM YPOBHS
XGC JTHIT 1 nneitoTPONHbIM AGACTBMEM Mpenaparta, U Kak pesysb-
TaT — cTabunmsaunen aTepocKnepoTUHecKoro npouecca.

MepBu4Has NpothuNaKkTMKa y NUL NPOMEXYTOYHOTO pUCKa

JhheKTUBHOCTb pPO3yBacTaTMHA B MEPBUYHON NpouUnakTmu-
kn GC 3a60neBaHui y NnL, NPOMEXYTOYHOTO PUCKA PasinyHbIX
nonynsunii 6bina nokasana B uccneposaHun HOPE-3. Yyactso-
Bano 12 705 yenoBek u3 21 cTpaHbl, PaHAOMU3NPOBAHHbIX ANS
npuema posyeactatuHa 10 mr/cyt nm6o nnaue6o. MepsuyHOM
KOMOWHWUPOBAHHOW KOHEYHOW TOYKOW 6binn cmepTb 0T GG npu-
YUH, HedhaTanbHbln VIM nnn HedbatanbHbIii MHCYNbT. BTOPUYHON
KOMOWHUPOBAHHON KOHEYHOIA TOYKOW ObINN JONONHUTENBHO Y4N-
TbIBAaBLUMECS PEBACKYNAPKU3aLMA, CEpfeyHas Hea0CTaTO4YHOCTb
1 PeaHNMMpPOBaHHAs 0CTaHOBKa cepAua. Meamana HabnogeHus
coctasuna 5,6 net. GCpeanun yposeHb XC JTHIT B rpynne po3ysa-
cTaTHa 6bIn Ha 26,5% Huxe. OTMEYEHO JOCTOBEPHOE NPenMy-
LLIECTBO PO3YBACTaTMHA B CHWXKEHWUM MepBMYHbIX (3,7% NpoTuB
4,8%, p=0,002) n BTOpUYHbIX (4,4% npoTuB 5,7%, p<0,001) kKOM-
GMHNUPOBAHHBIX KOHEYHbIX TOYEK N0 CpaBHEHWMIO ¢ nnaue6o [19].

NOJABJEHWE ATEPOCKNEPOTUYECKOIO NPOLIECCA

Bnnsnue Ha aTepocknepoTHYecKue 6nsLwku

CnocobHOCTb po3yBacTaTMHA MOAABNATL NPOrPeccUpoBaHue
aTepocKIiepo3a B KOPOHAPHbIX apTepusx 6blia NPo4EeMOHCTPUPO-
BaHa B uccregosaium ASTEROID (A Study To evaluate the Effect
of Rosuvastatin On Intravascular ultrasound-Derived coronary
atheroma burden). B uccrnegosaxne 6b110 BKII04eHO 349 60Mb-
HbIX UBC, ucxofHo He nony4asLumx ctatuHbl. COCTOsHWE aTepo-
cKrepotuyeckux 6nsawek (ACb) oTcnexusanoch B cocygax, paHee
He NOJBEePraBLUMXCS HAO0BACKYNSAPHOMY JIEHEHUIO C CY)KEHUAMU
npoceeta He 6onee 50%. Mpuem poaysactatiHa B Ao3e 40 mr/cyT
€0 cHukeHuem ypoBHsa XC JIHIT Ha 53% 0T ucxogHoro (CpeaHuia
yposeHb XC JIHIT cocTasun 1,6 mmonb/n) Yyepes 2 roga Habnoge-
Hua (n=349) npmBen K JOCTOBEPHOMY yMeHbLUeHNo 06bema ACh
Mo AAHHbIM BHYTPUCOCYANCTOrO YNIbTPa3BYKOBOI0 UCCEA0BAHMS
[21]. OuHamunka pasmepa ACH B 3aBUCMMOCTU OT JOCTUTHYTOrO
yposHs XC JTHI npepcTasneHa B Tabnuue 2. MNpu 3T0M yMeHb-
LLeHMe HopManu3oBaHHoro o6Llero o6bema ACh 1 ymeHbLLeHNe

Ta6bnuua 2. luHamuka pasmepa ACb B 3aBucHMMOCTH
ot gocturdyTtoro yposHs XC JIHM B uccneposanuu ASTEROID

W3meHenue
XC JIHN 5:"::::;:0 o6bema ACb p
U (% mepanaHbl)
< 1,8 mmonb/n 254 -0,9 <0,001
1,8-2,6 Mmonb/n 78 -0,3 0,09
> 2,6 Mmonb/n 17 -0,2 NS

lMpumeyanne: ACh — aTepoCKIepoTYECKasn ONIALLIKA;
XC JIHIT — xonectepuH annonpoTenHoB HU3KON
nnotHoctu; NS — He4OCTOBEPHO.

ACB Ha npoTtskeHun 10 Mm Hanbonee nNpOTSHXKEHHOrO CerMeHTa
apTepumn 6bIno 0TMeYeHo Y 78% 60JbHbIX, @ YMEHbLLEHME OTHO-
cutenbHoro o6bema ACE —y 64%.

OueHka guHamuku obbema u coctaBa ACH COHHbIX apTepuii
yepe3 24 mecsua npuema po3yBactaTMHa Npu NOMOLLM MarHuT-
HO-PEe30HAHCHOW TOMOrpadun 6bina nNpoBefeHa B He6O0JbLIOM
paHAOMMW3MPOBAHHOM ABOAHOM cnenom uccnegosaHun ORION
[22]. CpaBHeHue napameTpoB ACH Ha hoHe neyeHus 6bI0 Bbl-
MOMHEHO Y 33 naumeHToB ¢ MCcxoaHbIM ypoBHeM XG JTHIT >2,6 un
<6,5 Mmmonb/n. 3a 24 mecsua neyeHus yposeHb XC JTHI cHusuncs
Ha 38,2% B rpynne npuema po3yBacTaTiiHa B 403e 5 MI/CyT U Ha
59,9% npu npueme B go3se 40/80 mr/cyT (p<0,001). YcTaHOBNEHO
yMeHblleHne Ha 41,4% cpeaHero COOTHOLLEHWUS CTEHKM cocyaa B
30HE UCXOAHOr0 Hanuyms 60raToro NMNUEaMnm HeKPOTUYECKOro
sapa ACB (p=0,005). Mpwn 3TOM 0TCYTCTBOBANIO AOCTOBEPHOE W3-
MeHeHue o6bema AGB.

HeckonbkKo nocnefoBatefibHbIX OLEHOK MHAEKCOB, OTPaXato-
LUMX cocTaB aTepocknepoTuyeckux 6nswek (ACB) KopoHapHbIX
apTepuii, MeTOAOM CMeKTPaNbHOro aHanusa paguMo4acToTHOrO
CWUTHanNa BHYTPMCOCYANCTOrO YNbTPa3Byka OblN0 NPOBEAEHO Ha
thoHe npuema posysactaTuHa 40 Mr/cyT B TeyeHue 24 mecs-
ues (n=71) B uccnegosaHuu SATURN (The Study of coronary
Atheroma by inTravascular Ultrasound: the effect of Rosuvastatin
vs. atorvastatiN) [23]. lMokasaHa npamas CBA3b MeXAY CHUXe-
Huem ypoBHs XC JIHM, CPB n nosbiweHnem ypoBHa XC JIBI un
perpeccuein 06bema atepoMbl CO CHUKEHUEM 06bema (PUOPO3HO-
)KMPOBOr0 KOMMOHEHTA aTepoMbl M MOBbILLIEHNEM €€ KanbLmndu-
Kauun. He 6b110 YCTAaHOBNEHO M3MEHEHNsi 06bema (PMOPO3HOro
KOMMOHEHTa U HEKPOTMYECKOro saapa.

Cnoco6HOCTb WHTEHCWUBHOI Tepanuu CTaTMHAMK Ha npumepe
posyBacTaTiiHa 40 Mr/cyT yMeHbLUIaTb pa3mepbl IUNNMAHOIO aapa
6blna NpeanonoXeHa no pesynbTatam uccnegosaHus YELLOW
(Reduction in YEllow Plaque by Aggressive Lipid LOWering
Therapy), rae npenapar oLeHuBanCca 4Yepes3 7 Hefenb OT Haya-
na fieveHns y 60bHbIX (N=87) C MHOXXECTBEHHbIM MOPaXXEHNEM
KOPOHAPHOro pycna, MPOXOAMBLUKMX HPECKOXHOEe KOPOHApHOe
BMeLlaTenbcTBO [24]. OaHAKO, MO MHEHWUIO aBTOPOB, 3TO TpebyeT
NOATBEPXAEHUS B Bonee KPynHbIX MccnenoBaHua ¢ 6onee anu-
TeNbHbIM NEPUoA0M HabNoAEHUS.

[lononHuTeNbHas OLeHKa U3MeHeHUs Moponorun KopoHap-
Hoii ACB Ha choHe npuema posysacTtaTHa 40 Mr/cyT B TeyeHue
8-12 Hefenb (n=85) 6bina npoBefeHa Npu NOMOLLYM BHYTPUCO-
CYANCTOr0 UCCNefoBaHWA C MCMONb30BaHWEM ONTUYECKOM KO-
repeHTHoi Tomorpacoun B uccnegosaHun YELLOW Il (Reduction
in Coronary Yellow Plaque, Lipids and Vascular Inflammation by
Aggressive Lipid Lowering) [25]. Moka3aHa HesaBucumas CBA3b
MeXAy YTONLIEHNeM (OUBPO3HOI MOKPLILIKK 1 YNyYLIEHWEM no-
KaszaTens 06paTHOr0 OTTOKA XOSeCTepUHa, YTO MOMNO Crnocoo6-
CTBOBaTb BbISIB/IEHHbIM U3MEHEHWUAM MOPONOriA, accounmnpo-
BaHHbIM co cTabunu3aumen ACB. Takxxe 0TMEYEHO U3MEHEeHue
TPAHCKPUNTOMHOIO NPOPUNSA MOHOHYKNEAPHbIX KNETOK nepude-
PUYECKOIA KPOBW, 4TO TpebyeT AaNbHENLLIEro U3y4eHns ansa ycra-
HOBNIEHWNS1 MexaHu3MoB cTabunusaunu ACH Ha BbICOKMX [03ax
CTaTWHOB.

B 3akntoyenue, B AnoHckom nccnegosanum ALTAIR (Aggressive
Lipid-Lowering Treatment Approach Using Intensive Rosuvastatin
for Vulnerable Coronary Artery Plaque Randomized Trial), rae
TakXxe NPOBOAMMACH OLEHKA KopoHapHbiX ACB npu nomowmn aH-
TMOCKOMUK U BHYTPUCOCYAMCTOrO YNbTPasByka (n=37), NnoKasaHo
noBbllleHue ctabunusaumm ACb kak Ha dhoHe npuema BbICOKMX
103 posysacTatiHa (20 mr/cyT), Tak U Ha hOHe Npuema HU3KNX
[03 po3ysacrartuHa (2,5 mr/cyt) B TeqeHune 48 Hegens [26]. Oa-
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PO3YBACTATVIH B MPODPUIAKTVIKE CEPLEYHO-COCYOMCTbIX OCIIOMHEHVIV

HaK0 BbICOKME [103bl PO3yBacTaTiHA BbINK 60N1ee 3MEKTUBHLI B
MHULMMPOBaHMK perpecca o6bema ACB.

3amepneHue U3MeHeHUs KOMNJIEKCa UHTUMA-Meiua

Cnoco6HocTb po3yBactaTuHa B 4o3e 40 mMr/cyT 3ameansTb us-
MEeHEeHUS TONLMHBLI Komnnekca uHTMMa-meaua (TUM) y 60MbHbIX
C NoBbILWEHHbIM ypoBHeM XGC JTHIT n 6ecCMMNTOMHbIM aTepOCKIe-
PO30M COHHbIX apTepuii, OTHOCALLMXCS K rpynne HU3KOro pucka
CC 3a6oneBaHum, 6bina NOKa3aHo B 24-MeCS4HOM paHAOMMU3MPO-
BaHHOM [BOIAHOM CNenom nnauebo KOHTPONMpYeMOM WcCreno-
BaHun METEOR (Measuring Effects on intima media Thickness: an
Evaluation Of Rosuvastatin) [27]. B uccnegosaHue 6b110 BKt0Ye-
HO 984 naumeHTa: 702 B rpynny po3yBacTaTuHa u 282 B rpynny
nnaue6o, ¢ MCXoaHON makcumanbHoi TUM mexay 1,2 Mm 1 3,5
MM. Yepes 2 roga HabnaeHns 3aperMcTpupoBaHo Nporpeccu-
posaHue TUM B rpynne nnaue6o 1 TeHAEHUMUS K 06paTHOMY pas-
BuTMto TIM B rpynne po3yBacTaTuHa.

3ameaneHne nporpeccupoBanns TUM KapoTWAHbIX apTepuii
Takxke 6blN0 NOKA3aHO 4Yepe3 2 rofa nprema po3yBacTaTWHA Y
[eTeli ¢ retepo3urotHoit oopmoit CIXGC (n=197) B Bo3pacTe 0T 6
net B uccneposanun CHARON (Hypercholesterolemia in Children
and Adolescents Taking Rosuvastatin Open Label) [28]. HyxHO
OTMETUTb, Y4TO B HACTOSLLEE BPEMS HET YOeaNTeNbHbIX AAHHbIX O
LLenecoo6pasHoCcTK ncnonb3oBanus napamerpa TUM B KnuHuYe-
cKoii npaktuke ans oueHkn GC pucka npu CIXC mnu acpekTns-
HOCTM Tepanuu, HO 3TOT MapameTp MOXeT 6biTb MONE3eH C Ha-
Y4HOII TOYKM 3peHus [13].

BE3OMACHOCTb JIEYEHUA

(dapmMaKonoru4eckue 0Co6EHHOCTH PO3yBacTaTUHA

PosyBactatuH aBnsetcs ruapoubHbIM CTaTUHOM C BbICOKOM
renaTocenekTMBHOCTbIO, HU3KOW CUCTEMHON OGUOLOCTYMHOCTHH
(04eHb orpaHM4eHHOe NPOHUKHOBEHWE PO3YyBacTaTUHA BO BHere-
YeHOYHbIE TKAHU W, CNefloBaTeNbHO, 601ee HU3KNIA PUCK MUOTOK-
CWYHOCTN) C MUHUMANbHBIM BOBNEYEHUEM B METAB0SIN3M CUCTE-
Mbl uuToxpoma P450 (CYP) (B 0CHOBHOM 3a CHET y4acTus 3H3umMa
2(C9), uT0 onpefenser ero XopoLy nepeHocumocTs [29]. Jan-
HbIX O KJIMHWYECKN 3HAYMMOM B3aWMOLENCTBMN MeX[y po3yBa-
CTaTUHOM U NiekapcTBamu, MHrmbupytowmmu cuctemy CYP, He
nonyyeHo [30]. Mpuem posysacTatHa He ABNSETCA OrpaHuyeHu-
em [ noTpedsieHns rpermndpyToBOro COKa, NOBbILLEHHBIA PUCK
pabaomMmonmn3a Ha hoHe KOTOporo 06yCoBNEH UHIMBMPOBAHKUEM
CYP3A4-noteHuunpyemoro meta6onuama iekapcts [31].

Tabnuua 3. benku-nepeHocYMKN po3yBacTaTHHa
M BIMAIOLINE HA HUX NeKapCcTBEHHbIE npenaparbl [34]

benku-

NEPEHOCHMKM Cy6erpar

WHrnéutopb!
LMKNOCMOPWH, 3anTpombonar,
BCRP reouTuHNMG

LIMKIIOCMOPUH, 3anTpoméonar,
remcnéposunn, puchamnuumH,
MHrMbuTopbl npoTeassl BNY
(aTasaHaBup, nonuHasup,
PUTOHABMP, CaKBUHABNP,
TUnpaHasup)

OATP1B1

pO3YBacTaTuH

LWMKNOCMOPUH, pUdamnuumH,
MHrM6mMTOpbI NpoTeasbl BAY
(arasanasup, nonuHasmp,
pUTOHABMP, CAKBMHABUP)

AuknodbeHak, npobeHeuna,
OAT3 UMMETUINH

OATP1B3

Po3yBacTaTuH BbIBOAUTCS M3 OpraHM3ma npakTU4ecKn B He-
n3mMeHeHHoM Buae [32]. BoiBeaeHue n3 nnasmbl posyBacTaTiHa
NPOMCXOAUT C MOMOLLbIO 6eNTKOB-NEPEHOCYMKOB NeyeHu, obecne-
YMBAKOLLIMX €ro MOCTYNEHNE B NEYEHb U 3KCKPELMIO C XKENYbio
(remaro-6unuapHble TpaHcnopTepbl). [pumMepsl 6eNK0B-NepeHoc-
41KOB, OTBEYAIOLLMX 33 TPAHCMOPT PO3YBACTATIHA, @ TAKXKE BIMS-
IOLLIMX HA HUX NIeKapPCTBEHHbIX NpenapaToB NpuBeAeHbI B TabnuLe
3. lMepnopa nonysbiBefeHNS pO3yBacTaTMHA COCTaBNAET 0Kono 20
yacoB. lMo4kamu BbiBOAUTCS 0KONo 10% npenapata. ®apmako-
AWHAMKUKA M (hapMaKOKMHETUKA pO3yBacTaTiiHA He 3aBWUCAT OT
BPEMEHM npuema npenapara B Te4eHue cytok [33].

B Liesiom nokasaHo, 4T0 CNeKTp NepeHoCcUMOCTH 1 6e30MacHo-
CTW Tepanum po3yBacTaTMHOM COMOCTABUM C TAKOBbIM Y ApYrux
cratuHos [10]. MpoaHannsnpoBaHo, 4TO 4actoTa PasBuUTMA OC-
NOXHEHW [OCTOBEPHO He YBENNYUBAEGTCA NPU NPUMEHEHUM 60-
flee arpeccyBHOro noaxona npu runonvMnUAeMUYecKon Tepannu
cratuHamu [35]. Koppekuus A03bl C Ha3HAYeHWeM HEeBbICOKNX
[03 pPO3yBacTaTHA MOXET ObITb MPEANOYTUTENbHA Y XUTeNeil
Aszunn nn6o y naumeHToB ¢ IV ctaguen XpoHUYecKoii 60/1e3HM No-
yek (XBM) (Taxenas novyeyHas HeJOCTATOYHOCTL), A TAKXKE Y Ma-
LIEHTOB, NPUHUMAIOLLMX MHTMBUTOPbI NPOTEas MK LIMKNOCNOPUH
[10]. Mpm nnoxoi nepeHoCMMOCTH CTaTMHOB Y Nl Bbicokoro CC
pucka A0/mKHa 6bITb PACCMOTPEHA BO3MOXHOCTb MPEpbIBUCTON
CXeMbl 4031poBaHusa. Ony6uKOBaHbl JaHHbIE O 3HAYMTESIbHOM
cHWKeHUn yposHa XC JTHI npu Ha3HavyeHUM po3yBacTaTHa Ans
npvema 4yepes AeHb Ui [Ba pasa B Hefesto [36].

MexnekapcTBeHHble B3aMMOJEACTBUS PO3yBacTaTMHA

Cnenyet cobntofatb OCTOPOXHOCTb MPU Ha3HAYEHWU PO3y-
BaCTaTMHA COBMECTHO C LMKMOCMOPMHOM, remdmbpo3nnom u
MHrM6buTOpamMn npoteas (UCnosb3yembiMW npu nedeHun BUY
MHEKLMM) B CBA3N C PUCKOM TOKCMYHOCTW M3-3a NOTEHLMAb-
HO BO3MOXXHOI0 papMakoKUHETNYecKoro B3anmoaenctems [37].
MepeyncneHHble npenaparbl ABASAKTCA UHIUMOGMTOpPamMu 6GENKOB-
NepeHoCYMKoB, 06YCNOBNMBAIOLLMX NOCTYNSIEHNEe PO3yBacTaTHa
B neyeHb (Tabn. 3). CoBMeCTHOE NpuMeHeHne posysactaTuHa 20
MI/CYT C KOMOGMHMPOBAHHbLIM NPenapaTom WHIMOUTOPOB NPOTeas3
nonuHasmp/putoHasup 400/100 mr/cyT y 3A0POBbLIX 1OOPOBOSIb-
LLeB NPUBOAWNO K YBENNYEHUIO B 5 pa3 MakCUManbHON KOHLIEH-
Tpaumn posysactatuHa [38]. M03ToMy Ha3Ha4YeHMe po3yBacTa-
TWHA He PEKOMEHAYETCA 60MbHbIM C BUPYCOM UMMyHoAeduumuTa
Yen0BeKa, HAXOAALLMMCS HA Tepanum MHrMbMTOpamMm npoTeas.

CoBMeCTHOE MpMMeEHeHWe po3yBacTaTUHA W LMKMOCMOPWUHA
NPUBOANT K YBENNYEHUIO KOHLIEHTPALIMM po3yBacTaTiHa B 11 pas,
He BAMUAS HA NNa3MEHHYK KOHLEHTpauuio uuknocnopuHa [39].
Mpuem uMknocnopuHa ABASETCA NPOTUBOMOKAa3aHWeM Ans Ha-
3Ha4yeHUs posysacTaTuHa B fo3e 10 mr/cyT u Bbilwe. CoBMeCTHOE
NpUMeHeHNe po3yBacTaTiHa 1 remMcuépo3nuna NPpUBOANT K yBe-
NINYEHMI0 MAKCUMaSTbHOM KOHLIEHTpaLum po3yBacTaTHa B 2 pasa
[40]. Moka3aHo, 4YTO KOMGMHWPOBAHHAsA FUNONMNUAEMUYECKas
Tepanus cTatiuHamu U dombpatamu, MM6O CTaTUHAMM W HUKOTU-
HOBOW KUCNOTOIA YBENWYMBAET PUCK BO3HWKHOBEHWS MuUOMaTum,
BO3MOXHO, B CBAI3M C TEM, 4TO Kbl U3 NpenapaToB MOXET
BbI3bIBATb PA3BUTIE MUOMATUN 1 MO OTAEMNBHOCTU. XOTS AaHHbIX
33 BO3MOXHOCTb (DapMakoKUHETUYECKN 3HA4YMMOro B3anmopen-
CTBUS MEXAY PO3yBACTaTUHOM M (DEHOMOPATOM HET, HE UCKNHO-
YyeHa BEPOATHOCTb (papMakoAMHAMUYECKOr0 B3aUMOAEHCTBUS.
B uensax npesocTopoXXHOCTU OAHOBPEMEHHbIA Npuem druépaTos
NPOTMBOMNOKa3aH NPW Ha3HavyeHUM posyeactaTuHa B fose 40 mr/
cyT. lMpn 0gHOBPEMEHHO mpuemMe ¢ remubpo3unom, ubpara-
MW, HUKOTUHOBOW KNCNOTOW PEKOMEHYeTCa HavyarnbHas [03a po-
3yBacTaTuHa 5 Mr/cyT.
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PosyBacTatiiH MOXET yCUNnBaTh aHTUKOAryNAHTHbIA 3GdeKT
BapdhapuHa, XOTA MexaHW3M Takoro NekapcTBEHHOro B3aMMO-
OEACTBUS NOKA He YCTaHOBNEH. B HacTosLlee Bpems npu 0AHO-
BPEMEHHOM Ha3HaYyeHWWM po3yBacTaThHA C BapapuHOM pPeKo-
MeHAayeTcs 6onee TwatenbHbIA koHTpons MHO [41].

OaHoBpPEMEHHOE NPUMEHEHMe pOo3yBacTaTHA U 3PUTPOMULIMHA
NPUBOAMT K yMeHbLUeHMo Ha 20% AUG (KOHUeHTpauums npena-
paTta B nja3me KpOBM, OLEHWBAEMON Kak mnowiagb nog Kpueon
«KOHLEHTpauus - Bpems») U K ymeHbLUeHNo Ha 30% Makcumanb-
HOM KOHLeHTpauun posysacTatuHa [42]. oniydeHHblid 3dhdekT
06bACHAETCA YCUANEM MOTOPUKK KULLEYHMKA BCIEACTBUE NpU-
eMa 3pUTPOMULINHA.

YCTaHOBNEHO, YTO OJHOBPEMEHHOE NPUMEHEHME PO3yBacTaTy-
Ha 1 nepopanbHbIX KOHTPaLenTuBoB yBennymeaet AUC aTuHMN3-
ctpaavona u AUC Hoprectpena Ha 26% 1 34%, COOTBETCTBEHHO
[43]. 310 HeobX0AMMO Y4KUTbIBATL NPU NOAGOPE [03bl Nepopasb-
HbIX KOHTpaLenTUBOB.

Pudbamnuumy (aHTUONOTUK, BbICOKO aKTUBHBLIA B OTHOLUEHWUU
Mycobacterium tuberculosis) cnoco6eH 0kasbiBaTb BAKUAHWE
Ha DyHKUMIO 3H3UMOB cucteMbl CYP u 6enKoB-nepeHOCHNKOB.
EcTb AaHHble 0 BO3MOXHOM NEKapCTBEHHOM B3aWMOAeNCTBUM
CTaTMHOB C pucpamnuunuHom. Pe3ynbTaTbl 3KCNEPUMEHTaNbHON
paboTbl NOKa3anu, 410 PUPAMNULMH 3HAYUMO MOAABAAN rena-
TOOUMAPHBIA TPAHCNOPT PO3yBacTaTiHa, B TO BPEMS Kak Uma-
TUHUG He 0Ka3blBan BNIMAHMSA HA BbIBEEHWE PO3yBacTaTUHA W3
nnasmbl [44]. COBMECTHOE Ha3Ha4eHue po3yBacTaTuHa ¢ pudam-
NULIMHOM He 0Ka3aNio 3HAYMMOr0 BAUSHWA Ha (DAPMaKOKUHETUKY
po3yBacrtatiiHa B He60MbLOoN rpynne (n=18) 340p0BbIX MY>X41H
[45]. CornacHo AaHHbIM O CMOCOBHOCTM puchamnuuMHa noja-
BNATb aKTUBHOCTb 6enkoB-nepeHocuymkos OATP1B3 n OATP1B1,
Y4aCTBYIOLLMX B TPAHCMOPTE pO3yBacTaThHA, KOMOGMHALMS 3TUX
npenapaToB MOXET ObITb COMPSXKEHA C MOBbILUEHHBIM PUCKOM
NEeKapCTBEHHbIX B3aMMOIENCTBII U Pa3BUTUA NOBOYHbLIX AP deK-
108 (Taon. 3).

KombuHaums posysacTtaTuHa ¢ peHoubpaTom, 33eTMMUOOM,
OMera-3 XWUpHbIMK KUCNoTami, NPOTMBOrPMOKOBbLIMU Mpenapa-
TaMmy rpynnbl a3ofnoB WAW KNONMAOrpenemM BbIrNsauT 6esonac-
HOIA, Y4MTbIBas M3BECTHYI (PapMaKOKWMHETUKY W hapmakoau-
HaMUKY NeKapcTB, NOATBEPXAAIOLLYIO OTCYTCTBME BO3MOXHOMO
B3aUMOZENCTBUA Mexay HumMu [37]. He 0XnaaeTcs KnuHUYecKu
3HAYMMOro B3aMMOAEACTBUS PO3yBacTaTUHA C AMFOKCUHOM. Ta-
KuM 06pa3om, po3yBacTaTUH MOXHO paccmaTpuBaTb Kak OTHO-
CUTENbHO 6E30MacHbIA U XOPOLLIO NepeHOCUMbINA npenapar, no-
604HbIe 3hdDEKTLI KOTOPOro ABNAOTCA NOOOYHbIMU 3dDeKTamu,
XapaKTePHbIMU 015 FPYNMbl CTaTUHOB.

NEPEHOCMMOCTb Y OTJAENbHbIX KATEFOPMIA BOJIbHBIX

Xponuyeckas 6one3Hb novek

Tepanus po3yBacTaTMHOM Y OOMbHbIX B TEPMUHANBHON CTa-
UM XPOHMYECKOM NO4Ye4yHOM HepoctatoyHocTn (XMH) 6bina
n3yveHa B uccnegosaHmn AURORA (A study to evaluate the
Use of Rosuvastatin in subjects On Regular haemodialysis: an
Assessment of survival and cardiovascular events) — nepsom
60JIbLLIOM MEXAYHAPOAHOM WUCCNeA0BaHMM MO OLeHKe addek-
TUBHOCTW Tepanuu ctaTuHamn Ha CC 3a6051eBaemMoCTb U CMepT-
HOCTb Y JaHHOW KaTeropuu 60nbHbIX. Ha3HauyeHne po3yBacTaTuHa
10 mr/cyT 60onbHbIM ¢ 5 cTaguein XBI1 (n=2776), Haxopawmmcs
Ha NpoLeaypax remoanann3a He MeHee TPexX MecsiLeB 0 BKMHO-
yeHus B nccnegosaHne AURORA, He noka3ano npemmyLlecTB no
CHuKeHuo pucka CC 0CnoXXHEeHWIA No CpaBHeHWUIo ¢ nnave6o [46].

PesynbTathl ApYruX KNMHUYECKMX UCCNEA0BaHWIA 0CTaBNAIOT BO-
npoc 0 LenecoobpasHOCTM HA3HAYEHUS CTATUHOB Y BGONbHbIX 5
ctaguu XbI oTKpbITbIM. B 3TOM cnyyae, Tepanusa ctaTMHamu cYm-
TaeTcs onpasaaHHoN, ecni 60nbHble ¢ CC 3abonesaHunem u XbIl
YXXe Nofyy4ann ee Ha MOMEHT Hayana mpouenyp remoavaniaa.
[47]. XoTsa 60nbHble XBIT 3-5 cTagum nMeroT BbICOKMIA JIM60 04eHb
BbiCOKMiA GG p1CK, COrnacHo KNMHWYECKMM PeKOMEHAaLNsaM cTa-
TWHbI B OCHOBHOM MOKa3aHbl NULAM, HE HYXAAOLUMCS B reMo-
ananuse. KnupeHc kpeatuHuHa <30 Mn/MUH ABRSETCA NPOTUBO-
NoKa3aHWeM g npuema po3yBacTaTuHa.

XpoHuyeckas cepaeyHas HeJOCTaTOYHOCTb

XopoLuas nepeHoCMMOCTb po3yBacTaTUHA NOKa3aHa y Takom
TSXKENoN Kateropuu 60nbHbIX, Kak 60nbHble llI-IV @K (NYHA)
XPOHMYECKON cepAevHon HepocTatoqHocT (XCH) Ha npumepe
nccneposanus CORONA (Controlled Rosuvastatin multinational
study in heart failure) [48]. B aTom nccnefosanum y4acTsosano
6onee 5 000 nauMeHTOB (CpeaHUin BO3pacT 73 roja) ¢ Tsxe-
NON CepAeyHONn HefoCTaTOYHOCTBIO MLUEMWUYECKOW 3TUONOruu,
PaHAOMM3MPOBAHHLIX AN Npuema posyBacTaTuHa B Aose 10
mr/cyt (n=2514) unu nnaue6o. MccnefoBaHne NPoOJOMHKaNoCh
YyTb MeHee 3-X NneT. JIoCTOBEPHbIX Pa3nuynii N0 CMEpPTHOCTU B
rpynnax akTMBHOW Tepanui 1 nnaue6o nosy4eHo He 6bINo, XoTa
KONMMYeCcTBO rocnutanu3auuii no nosoay CC 3ab6oneBaHuii CHu-
31nocb A0CTOBEPHO. OCHOBHBIM MONMOXUTENbHLIM PE3YNbTaTOM
1ccnefoBaHus, N0 MHEHUIO ero aBTOPOB, Gbla XOpOoLLas NepeHo-
CUMOCTb 1 6€30MacHOCTb ANUTENIbHOMO NpuemMa po3yBacTaTuHa
10 mr/cyT B nonynsuui 60NbHbIX C HEAOCTaTOYHOCTbIO KPOBOO-
opawieHus llI-IV ®K (NYHA). CxoaHble pesynbTaTbl 6biK nony-
YeHbl B uccnegoBaHun GISSI-HF, roe HasHaYeHne po3yBacTaTuHa
B nose 10 mr/cyt nuuam ¢ XCH II-IV ®©K (n=2285), He 3aBUCUMO
OT 3TMONOrnK 3ab60NeBaHNsA, He NOBIMANO Ha MCX0A 3aboneBa-
HWA, NpKU XOpOLLen nepeHocumocTi neveHus [49]. TMoatomy,
COTNACcHO KMWHUYECKUM peKOMeHAauusaMm, pa3BuTie CepaeyqHon
HEe0CTATO4MHOCTW Y NUL, KOTOPbIE YXKE MOMAyYyanu CTaTWHbl, He
TpebyeT OTMeHbI npenapata. HYyXXHO NULLb MOMHWUTb, YTO Cama
no cebe Tepanus cTaTMHaMU He PEKOMEHIYETCA NPU CepaeyHOA
HEJ0CTATOYHOCTN (XOTS W HE HAHOCWUT BPeAa), eCAN HET APYrux
NOKa3aHWin ANs ee Ha3Ha4eHms.

SAKIHOYEHUE

BbIpaXeHHbIA runonunuaeMuyecknii ekt posyacTatmHa npu
XOPOLLIEN NepeHoCMMOCTY fleYeHUs CAenan npenapar ofHUM U3 Hau-
60/1ee Ha3Ha4yaeMblX B KUHUYECKONA NPaAKTUKE AN CHWKEHUS pu-
CKa Cep/ie4HO-COCYANCTbIX OCNOXHEHNNA. BbiCOKas 3PEKTUBHOCTb
po3yBacTaTiHa NpoeMOHCTPUPOBAHA B 6OSbLLNX MEXAYHAPOAHbIX
1 MyNbTUHALMOHANBHbIX PAHAOMM3NUPOBAHHBIX KIMHUYECKUX UCCHe-
[l0BaHMsAX OpuriHanbHoro npenapara Kpectop (Actpa3eHeka, Be-
NMKOBPUTaHUA). Hanuyne y JaHHOro npenapata BbICOKOW renaroce-
NEKTUBHOCTU 1 OTCYTCTBME 3HAYMMOTr0 B3aMMOZENCTBISA C CUCTEMON
uuToxpoma P450 MUHUMU3MPYIOT BEPOSTHOCTb Pa3BUTUS MOBOYHBIX
3(h(PeKTOB W NEKAPCTBEHHBIX B3aUMOJEACTBUIA. ITO [AET BO3MOX-
HOCTb NPOBEfEHNs 0JHOBPEMEHHO 3(h(EKTUBHOrO M 6e30MacHOro
NeYeHNs y LIMPOKOro Kpyra 60STbHbIX.
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ABSTRACT

Rosuvastatin is a statin with maximum hypolipidemic effect,
to date, which makes it one of the most frequently prescribed
lipid-lowering medications. The drug has been widely studied
in large international randomized clinical trials and proven to
be highly effective. Administration of rosuvastatin at doses of
up to 40 mg/day allows to decrease low-density lipoprotein
cholesterol (LDL-C) levels by 55-63%, triglyceride levels by 28%
and to significantly increase the level of high-density lipoprotein
cholesterol by 10-14%. The effectiveness of rosuvastatin for
primary prevention of CV complications has been indicated in high
and very high risk patients, as well as in intermediate-risk persons
and patients with mildly elevated base LDL-C level. The ability
of rosuvastatin to suppress the progression of atherosclerosis
has been demonstrated by intravascular ultrasound of coronary
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arteries and by magnetic resonance imaging of carotid arteries.
Rosuvastatin is a hydrophilic statin with high hepatoselectivity, low
systemic bioavailability (very limited penetration of rosuvastatin
into extrahepatic tissues and, hence, lower risk of myotoxicity)
and minimal involvement of P450 cytochrome in its metabolism
(mostly mediated by 2C9 enzyme), which provides for good
tolerability of the drug. High hepatoselectivity and the absence of
any significant interaction with cytochrome P450 system mitigate
the likelihood of side effects and drug interactions. The above
mentioned characteristics of rosuvastatin enable its effective and
safe use in treating a wide range of patients..
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At present statins continue to hold a dominant position in the
treatment of patients with cardiovascular (CV) diseases [1, 2]. Their
ability to improve prognosis in subjects with CV diseases and at
high risk for their occurrence is confirmed by results of large-scale
randomized studies that compares statins favorably with other lipid-
lowering drugs [3, 4]. It has been established that clinical efficacy
of lipid-lowering therapy depends on the achieved level of low
density lipoprotein cholesterol (LDL-C) [5]. Results of analysis of 26
randomized clinical studies which included over 170 000 patients (a
meta-analysis by Cholesterol Treatment Trialists) have shown that
across all 26 studies, per each 1 mmol/L LDL-C reduction on statin
therapy there were further proportional reductions in the incidence
of cardiovascular death, i.e., deaths due to coronary heart disease
(CHD) were reduced by 20%, all-cause mortality by 10%, risk of
major vascular events by 23% and risk of stroke by 17% [5]. The
initial “starting” statin dose has the most pronounced effect on
LDL-C level (Table 1). If the dose of a statin is doubled then there

is an additional reduction in LDL-C level though only by 3-7% (the
so-called “six percent rule”). For that reason the success of lipid-
lowering therapy is largely determined by the choice of a drug at the
beginning of treatment.

When active therapy is required, the maximum effect can be
achieved using rosuvastatin (original drug Crestor, AstraZeneca,
United Kingdom). The effect of rosuvastatin is well studied thanks to
the GALAXY program which included 23 multicenter, randomized,
controlled clinical studies named after cosmic objects [7].
Notably, the studies COMETS, DISCOVERY, LUNAR, MERCURY-I,
MERCURY-II, ORBITAL, POLARIS, STELLAR, PULSAR, ECLIPSE,
EXPLORER, CENTAURUS and GRAVITY aimed at evaluating drug
effect on lipid profile and inflammation markers; studies ASTEROID,
METEOR, ORION, COSMOS and SATURN aimed at the assessment
of atherosclerosis progression in coronary and carotid arteries;
studies AURORA, CORONA and JUPITER aimed at the effect on
disease prognosis; PLUTO study evaluated safety and tolerability of
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rosuvastatin in children and PLANET I/l study assessed the statin
nephroprotective properties.

EFFICACY OF ROSUVASTATIN THERAPY

Lipid-lowering effect

Administration of rosuvastatin at doses of 5-40 mg/day enables
to decrease LDL-C levels by 39-55% (to 52-63% according to meta-
analyses data) [8, 9]. This is the most potent statin in terms of its
ability to reduce the level of total cholesterol (TC) and LDL-G, also its
proven ability to decrease triglyceride (TG) level and increase the level
of high-density lipoprotein cholesterol (HDL-C) [10]. Rosuvastatin at
doses of 10-40 mg/day can increase the HDL-C level to 14% and
reduce the TG level to 28% in patients with hypercholesterolemia.
That said, 90% of the maximally possible rosuvastatin lipid-lowering
effect is achieved at 2 weeks after the start of treatment. The intensity
of lipid-lowering effect makes rosuvastatin the drug of choice for the
treatment of familial hypercholesterolemia (FH) [11]. Rosuvastatin
has been approved in the USA for use in children with FH aged 10
years and older [12] and in Europe for children with FH aged 6 years
and older [13]. Treatment can be started at the earlier age in children
with severe FH [14].

Use for primary prevention in case of mildly raised LDL-C

Rosuvastatin efficacy in patients with mildly raised LDL-C at
baseline was demonstrated in a multinational randomized, double-
blind, placebo-controlled trial JUPITER (Justification for the Use of
statins in Prevention: an Intervention Trial Evaluating Rosuvastatin)
which included subjects with elevated levels of highly- sensitive
C-reactive protein (hs-CRP) [15]. The study participants were men
> 50 years old and women >60 years old without CHD or diabetes
mellitus (DM), with LDL-C level <3.4 mmol/L and hs-CRP level >2
mg/dL. All participants were randomly assigned to the rosuvastatin
20 mg/day group (n=8901) or placebo group (n=8901). Participating
medical centers were located in 26 countries. After 12 months of
treatment with rosuvastatin 20 mg/day the levels of LDL-C, hs-CRP
and TG decreased by 50%, 37% and 17%, respectively, and the level
of HDL-C raised by 4% [16]. After a 2-year follow-up the number

Table 1. Lipid-lowering efficacy of statins
according to STELLAR study [6]

The dose

of statin Rosuvastatin Atorvastatin = Simvastatin  Pravastatin
LDL-C
10 mg -46% -37% -28% -20%
20 mg -52% -43% -35% -24%
40 mg -55% -48% -39% -30%
80 mg - -91% -46% -
TG
10 mg -20% -20% -12% -8 %
20 mg -24% -23% -18% -8%
40 mg -26% -27% -15% -13%
80 mg - -28% -18% -
HDL-C
10 mg +8% +6% +5% +3%
20 mg +10% +5% +6% +4%
40 mg +10% +4% +5% +6%
80 mg - +2% +7% -

Note: LDL-C - low-density lipoprotein cholesterol, HDL-C
— high-density lipoprotein cholesterol, TG — triglycerides.

of myocardial infarction (MI) cases decreased by 46%, number
of strokes by 52%, revascularization requirements and episodes
of unstable angina by 53% and MI+stroke+cardiovascular death
combinations by 53% [16]. On the whole, over a 2-year follow-
up of patients receiving rosuvastatin 20 mg/day there was a 44%
reduction in the probability of reaching the primary endpoints (MI,
stroke, unstable angina, revascularization, CV death) (OR 0.56;
95% Cl: range 0.46-0.69, p<0.00001) and a 20% reduction in the
probability of reaching the secondary endpoints (all-cause mortality)
(OR 0.80; 95% Cl: range 0.67-0.97, p<0.02) as compared to placebo
[16]. Results of the JUPITER trial open up a wide perspective for
primary prevention of CHD and atherosclerosis in subjects with
normal cholesterol level and elevated level of hs-CRP. However, the
measurement of the hs-CRP level is not included in the commonly
used scales for risk stratification, and the expedience of its use in
order to solve the issue of statin administration to decrease the
risk of CV diseases has not been established. Moreover, despite
there is an association between hs-CRP elevation and CHD, there
is no compelling evidence regarding reduced frequency of CV
complications as a function of lower level of hs-CRP [17]. In the
JUPITER trial the majority of patients either had hypertension
(57%) or had been smokers (15%), i.e., had the risk factors which
should be paid attention to in the first place [18]. In support of the
abovementioned data, a recently completed HOPE-3 trial in the
intermediate risk subjects not suffering from CV disease failed to
demonstrate that the difference in efficacy of statin therapy is related
to elevated hs-CRP level at baseline [19].

The later analysis of the JUPITER ftrial results has shown a similar
reduction in the relative risk of a composite cardiovascular endpoint
against the backdrop of rosuvastatin therapy for subjects under and
over 70 years of age. The number of subjects who had to be treated
with rosuvastatin for 4 years to prevent one major cardiovascular
event was 24 subjects in a group over 70 years of age and 36
subjects in a group under 70 years of age [20]. Therefore, the
JUPITER trial demonstrated the significance of rosuvastatin as a
drug for primary prevention of GV diseases among subjects with
originally mildly elevated LDL-C level, that may be explained by
additional reduction of LDL-C level and pleiotropic drug effect which
results in stabilization of the atherosclerotic process.

Primary prevention in intermediate risk subjects

The HOPE-3 trial demonstrated the effectiveness of rosuvastatin
for primary prevention of CV diseases in intermediate risk subjects
from different populations. A total of 12705 subjects from 21
countries were randomly assigned to rosuvastatin 10 mg/day group
or placebo group. The primary composite endpoints were CV death,
non-fatal Ml or non-fatal stroke. The secondary composite endpoints
were revascularization, heart failure and resuscitated cardiac arrest
counted in addition to the primary endpoint events. The median
follow-up was 5.6 years. The mean level of LDL-C in rosuvastatin
group was lower by 26.5%. There was a significant superiority of
rosuvastatin in terms of reduction of primary (3.7% versus 4.8%,
p=0.002) and secondary (4.4% versus 5.7%, p<0.001) composite
endpoints as compared to placebo [19].

SUPPRESSION OF ATHEROSCLEROTIC PROCESS

Effect on atherosclerotic plaques

The ability of rosuvastatin to suppress the progression of coronary
atherosclerosis was demonstrated in the ASTEROID study (A Study
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To evaluate the Effect of Rosuvastatin On Intravascular ultrasound-
Derived coronary atheroma burden). A total of 349 patients with
CHD who received no statins at study entry have been enrolled in the
study. The state of atherosclerotic plaques (ASP) was monitored in
blood vessels which did not undergo prior endovascular treatment
and were narrowed to a degree not exceeding 50% of luminal
dimension. Administration of rosuvastatin 40 mg/day resulting in a
53% reduction of LDL-C from the baseline (mean LDL-C level was
1.6 mmol/L) after 2 years of the follow-up (n=349) led to significant
reduction of ASP volume according to results of the intravascular
ultrasound imaging [21]. Table 2 presents the dynamics of ASP
volume as a function of the achieved LDL-C level. The reduction of
normalized total ASP volume and reduction in ASP buildup in the
10-mm-long arterial segment was noted in 78% of patients and the
reduction of relative ASP volume in 64% of patients.

A small randomized, double-blind ORION study was carried
out to evaluate the dynamics of ASP volume and composition in
carotid arteries after 24 months of treatment with rosuvastatin
using magnetic resonance imaging [22]. The comparison of ASP
parameters was performed in 33 patients receiving rosuvastatin
whose baseline level of LDL-C was >2.6 and <6.5 mmol/L. Over
the 24-month treatment period the LDL-C level was decreased by
38.2% in rosuvastatin 5 mg/day group and by 59.9% in rosuvastatin
40/80 mg/day group (p<0.001). There was a 41.4% reduction in the
mean wall-to-lumen ratio in a zone originally occupied by a lipid-
rich necrotic core of ASP (p=0.005). No significant changes in ASP
volume have been observed at that.

The SATURN study (The Study of coronary Atheroma by
inTravascular Ultrasound: the effect of Rosuvastatin vs. atorvastatiN)
was composed of several consequential evaluations of indices
reflecting the composition of coronary atherosclerotic plaques (ASP)
obtained by intravascular ultrasound with radio frequency spectral
analysis in patients receiving rosuvastatin 40 mg/day for 24 months
(n=71) [23]. A direct relationship was found between the reduction
of LDL-C, CRP and elevation of HDL-C levels on the one hand and
regression of atheroma volume with reduction of its fibro-lipid
component and increase of its calcification on the other. No changes
in the volume of fibrous cap and necrotic core have been found.

The ability of intensive statin therapy (rosuvastatin 40 mg/day) to
decrease the size of the atheromatous lipid core was proposed in
the YELLOW study (Reduction in YEllow Plaque by Aggressive Lipid
LOWering Therapy) in which drug effect was evaluated after 7 weeks
of therapy in patients (n=87) undergoing percutaneous coronary
intervention due to multiple coronary lesions [24]. However, from
the authors’ perspective, their findings need to be confirmed in a
larger trial with a longer follow-up period.

An additional evaluation of morphological changes of coronary
ASP in patients receiving rosuvastatin 40 mg/day for 8-12 weeks
(n=85) was performed using the intravascular optical coherence

Table 2. Dynamics of ASP volume as a function of the
achieved LDL-C level as found in the ASTEROID study

Change in
LDL-C Patient number ASP volume p

(% median)
<1,8 mmol /| 254 -0,9 <0,001
1,8-2,6 mmol /| 78 -0,3 0,09
>2,6 mmol /| 17 -0,2 NS

Note: ASP — atherosclerotic plaque;
LDL cholesterol — low-density lipoprotein cholesterol;
NS — non-significant.

tomography in the YELLOW II (Reduction in Goronary Yellow Plaque,
Lipids and Vascular Inflammation by Aggressive Lipid Lowering)
study [25]. An independent relationship was found between the
atheroma fibrous cap thickening and improvement of reverse
cholesterol transport that could contribute to morphologic changes
associated with ASP stabilization. Also, changes in the transcriptome
profile of peripheral blood mononuclear cells have been found that
needs further investigation in order to establish the mechanisms of
ASP stabilization in patients receiving high-dose statin therapy.

In conclusion, the ALTAIR study from Japan (Aggressive Lipid-
Lowering Treatment Approach Using Intensive Rosuvastatin for
Vulnerable Coronary Artery Plague Randomized Trial) which also
carried out the assessment of coronary ASP using angioscopy and
intravascular ultrasound imaging (n=37), has shown the increased
stabilization of ASP for both high-dose rosuvastatin (20 mg/day)
and low-dose rosuvastatin (2.5 mg/day) administered for 48
weeks [26]. However, high-dose rosuvastatin appeared to be more
effective in the initiation of ASP volume regression.

Slowing the changes in the intima-media complex

The ability of rosuvastatin 40 mg/day to slow progression of
intima-media thickness (IMT) in patients with elevated LDL-C
level and asymptomatic carotid atherosclerosis who are in the
low cardiovascular risk group was demonstrated in a 24-month
randomized, double-blind, placebo-controlled METEOR (Measuring
Effects on intima media Thickness: an Evaluation Of Rosuvastatin)
study [27]. The study cohort comprised 984 patients including 702
patients in rosuvastatin group and 282 patients in placebo group
with maximum IMT ranging between 1.2 mm and 3.5 mm. After
a 2-year follow-up period the IMT progression was observed in
placebo group whereas a trend toward the IMT regression was
found in rosuvastatin group.

Slower carotid IMT progression was also found after 2 years
of rosuvastatin therapy in children with heterozygous form of
FH (n=197) aged 6 years or older as shown in the CHARON
(Hypercholesterolemia in  Children and Adolescents Taking
Rosuvastatin Open Label) study [28]. It should be noted that
currently there is no compelling reason to use the IMT parameter in
clinical practice for evaluation of CV risk in FH or treatment efficacy
although this parameter might come in handy from a scientific
standpoint [13].

TREATMENT SAFETY

Pharmacological particulars of rosuvastatin

Rosuvastatin is a hydrophilic statin with high hepatoselectivity,
low systemic bioavailability (very limited penetration of rosuvastatin
into extrahepatic tissues and, hence, lower risk of myotoxicity) and
minimal involvement of P450 cytochrome (CYP) in the metabolism
of rosuvastatin (mostly mediated by 2C9 enzyme) that determines
good tolerability of rosuvastatin [29]. There is no evidence of
clinically significant pharmacokinetic drug-drug interactions
between rosuvastatin and other drugs known to inhibit CYP enzymes
[30]. Administration of rosuvastatin does not limit consumption of
grapefruit juice, nor is there an increased risk of rhabdomyolysis as
rosuvastatin is a non-CYP3A4-metabolized statin [31].

Rosuvastatin is excreted largely unchanged [32]. Hepatic
elimination of rosuvastatin from the serum involves transporter
proteins (hepatobiliary transporters) which secure its hepatic
uptake and biliary clearance. The examples of transporter proteins
responsible for transport of rosuvastatin, and medications affecting
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the transporters are presented in Table 3. The elimination half-life
of rosuvastatin is approximately 20 hours. About 10% of the drug is
excreted by the kidneys. Pharmacodynamics and pharmacokinetics
of rosuvastatin does not depend on the time of day the drug is
administered [33].

Altogether, it has been found that the range of tolerance and
safety of rosuvastatin therapy is comparable to that of other statins
[10]. Analysis of data has shown that the frequency of complications
does not significantly increase when a more aggressive approach
to lipid-lowering statin therapy is used [35]. Rosuvastatin dosing
adjustments toward reduction in drug dose may be preferable for
Asian people or patients with stage 4 chronic kidney disease (CKD)
(severe kidney failure) and patients receiving protease inhibitors
or cyclosporine [10]. For statin-intolerant subjects with high risk
for CV disease the possibility of an intermittent dosing regimen
must be considered. Significant reduction of LDL-C levels due to
rosuvastatin administration every other day or twice weekly has
been reported [36].

Rosuvastatin drug-drug interactions

Caution should be exercised when rosuvastatin is co-administered
with cyclosporine, gemfibrozil and protease inhibitors (used in the
treatment of HIV infection) because of the risk of toxicity due to
potential pharmacokinetic interactions

[37]. The above mentioned drugs are inhibitors of transporter
proteins which mediate the hepatic uptake of rosuvastatin (Table 3).
Co-administration of rosuvastatin 20 mg/day with combined protease
inhibitor lopinavir/ritonavir 400/100 mg/day in healthy volunteers
resulted in a 5-fold increase in maximum rosuvastatin plasma
concentration [38]. Therefore, rosuvastatin is not recommended for
HIV patients receiving treatment with protease inhibitors.

Co-administration of rosuvastatin with cyclosporine leads to
a 11-fold increase in rosuvastatin plasma concentration without
any effect on cyclosporine plasma concentration [39]. Use of
cyclosporine is a contraindication for prescribing rosuvastatin at a
dose of 10 mg/day and higher. Co-administration of rosuvastatin
with gemfibrozil leads to a 2-fold increase in peak rosuvastatin
plasma concentration [40]. It was shown that the combination
lipid-lowering therapy with statins and fibrates or statins and
nicotinic acid increases the risk of myopathy perhaps because
each drug may cause myopathy on its own. Although there is
no evidence in favor of possible pharmacokinetically significant
interaction between rosuvastatin and fenofibrate, the possibility
of their pharmacodynamic interaction cannot be ruled out. As a
precautionary measure, concomitant administration of fibrates
with rosuvastatin at a dose of 40 mg/day is contraindicated. When

Table 3. Rosuvastatin transporter proteins and
their affecting medicinal products [34]

Proteins- _
e Substrate Inhibitors
ciclosporin, elthrombopag,
BCRP gefitinib
ciclosporin, elthrombopag,
gemfibrozil, rifampicin,
OATP1B1 HIV protease inhibitors
) (atazanavir, lopinavir, ritonavir,
rosuvastatin saquinavir, tipranavir)
ciclosporin, rifampicin, HIV
OATP1B3 protease inhibitors (atazanavir,
lopinavir, ritonavir, saquinavir)
0AT3 diclofenac, probenecid,

cimetidine

taken concurrently with gemfibrozil, fibrates or nicotinic acid, the
recommended initial dose of rosuvastatin is 5 mg/day.

Rosuvastatin can enhance the anticoagulant effect of warfarin
although the mechanism of such drug interaction is so far obscure.
Currently, a careful monitoring of international normalized ratio is
recommended when rosuvastatin is co-administered with warfarin
[41].

Co-administration of rosuvastatin with erythromycin results in a
20% decrease in AUC (area under the plasma concentration-time
curve) of rosuvastatin and reduction by 30% of peak rosuvastatin
plasma concentration [42]. Such effect is due to enhanced intestinal
motor response to erythromycin.

It has been established that co-administration of rosuvastatin with
oral contraceptives results in increased AUG of ethinylestradiol and
AUC of norgestrel by 26% and 34%, respectively [43]. This must
be taken into account during selection of oral contraceptive dose.

Rifampicin  (antibiotic which is highly active against
Mycobacterium tuberculosis) can affect the function of CYP
enzymes and transporter proteins. Some data imply the possibility of
interaction between statins and rifampicin. Experimental data have
shown that rifampicin significantly inhibits hepatobiliary transport of
rosuvastatin whereas imatinib has no effect on rosuvastatin plasma
elimination [44]. Co-administration of rosuvastatin with rifampicin
had no significant effect on pharmacokinetics of rosuvastatin in a
small group (n=18) of healthy men [45]. Considering the data on
rifampicin ability to suppress the activity of transporter proteins
OATP1B3 and OATP1B1 involved in transport of rosuvastatin, a
combination of these drugs can be fraught with the risk of drug
interaction and occurrence of side effects (Table 3).

Combination of rosuvastatin with fenofibrate, ezetimibe, omega-3
fatty acids, azole-based antifungal compounds or clopidogrel
seems to be safe considering the known pharmacokinetics and
pharmacodynamics of these drugs, which attests against the
likelinood of their interaction [37]. A clinically significant interaction
between rosuvastatin and digoxin can be hardly anticipated.
Therefore, rosuvastatin can be considered as a relatively safe and
well tolerated drug which side effects are commonly associated
with statin therapy.

TOLERANCE IN SPECIAL POPULATIONS

Chronic kidney disease

Rosuvastatin therapy in patients with end-stage chronic kidney
disease (CKD) was studied in the AURORA (A study to evaluate
the Use of Rosuvastatin in subjects On Regular haemodialysis:
an Assessment of survival and cardiovascular events) trial, the
first large international trial aimed at evaluating the efficacy of
statin therapy on CV morbidity and mortality in a given category
of patients. Administration of rosuvastatin 10 mg/day for patients
with stage 5 CKD (n=2776) undergoing hemodialysis therapy for at
least three months before the AURORA study entry, did not show
any benefits in terms of the lower risk for CV complications as
compared to placebo [46]. Results of other clinical studies leave
the expediency of statin therapy for patients with stage 5 CKD in
abeyance. Statin therapy is considered reasonable if patients with
CV disease and CKD have already been taking it at the time when
hemodialysis therapy was commenced [47]. Although patients with
stage 3-5 CKD are at high or very high GV risk, according to clinical
guidelines statins are mainly indicated for subjects who are not in
need for hemodialysis therapy. Creatinine clearance <30 mL/min is
a contraindication for administration of rosuvastatin.

39



Chronic heart failure

Good tolerance of rosuvastatin has been shown in such a
difficult category of patients with New York Heart Association
(NYHA) class IlI-IV heart failure as demonstrated by the CORONA
(Controlled Rosuvastatin multinational study in heart failure) trial
[48]. This study included more than 5 000 patients (average age
- 73 years) with severe ischemic heart disease who have been
randomly assigned to rosuvastatin 10 mg/day group (n=2514)
or placebo group. The study duration was just under 3 years. No
significant differences in mortality rate between the active therapy
group and placebo group have been found although the number
of hospitalizations due to CV diseases was significantly reduced.
According to its authors, the study main positive outcome was
good tolerance and safety of a long-term administration of
rosuvastatin 10 mg/day in the population of patients with NYHA
class llI-IV heart failure. Similar results were obtained in the
GISSI-HF study where administration of rosuvastatin 10 mg/
day in subjects with NYHA class II-IV heart failure (n=2285),
regardless of the etiology, did not affect disease outcome and was
characterized by good treatment tolerance [49]. For that reason,
according to clinical guidelines, the occurrence of heart failure
in subjects already receiving statins bespeaks no need for their
withdrawal. It should only be borne in mind that statin therapy
on its own is not recommended for patients with heart failure
(although it does no harm) unless there are no other indications
for its prescription.

Conclusion

A pronounced lipid-lowering effect of rosuvastatin and its
good tolerability made it one of the most frequently prescribed
drugs which are used in clinical practice to diminish the risk of
cardiovascular complications. High efficacy of rosuvastatin was
demonstrated in large international and multinational randomized
clinical trials using the original drug Crestor (AstraZeneca, United
Kingdom). Its high hepatoselectivity and the absence of any
significant interaction with cytochrome P450 system mitigate the
likelihood of side effects and drug interactions. This provides the
possibility of effective and safe rosuvastatin use across a broad
spectrum of patients.
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AHHOTALUA

JleroyHas aptepuanbHas runepteHsus (JIAI) aBnsetcs xXusHey-
rpoXaroLLMM 3a6051eBaHNEM, KOTOPOE XapakTepuayeTcs nporpec-
CMBHbIM YBENIMYEHWEM JIErOYHOr0 COCYAWUCTOrO COMPOTUBEHNS
(JTCC), NOBbILIEHHBIMY 3HAYEHUAMU CPESHEro JaBneHus B Neroy-
HbIX apTepusax (cp.JJTA), CHUXeHMeM MUHYTHOrO 06bema cepaua
(MOC), a TaKe MHbIMW reMOAUHAMUYECKUMU, PYHKLIMOHANbHBI-
MU U BUOXUMUYECKUMU HapyLleHusMW. CyLLeCTBYHOLMIA anro-
putm Tepanuun JIAI, n3noXeHHbIN B EBponencknx n PoCCUiiCKMX
peKkoMeHZaumsx, nopasymMeBaet, rfaBHbIM 00pa3oM, CTpaTeruo
nocnesoBate/lbHO KOMOMHUPOBAHHOI Tepanuu B cny4ae Heamek-
BaTHOr0 OTBETA HA HAYaNlbHY MOHOTEpanuio. MNpu 3TOM Nepexos
¢ opHoro JIAr-cneumdnyeckoro npenapara Ha Apyroi M3yyeH B
MEHbLLEA cTeneHn. Ha ceroiHsLLIHNIA AeHb NOA0OHLIA NOAX0[ YKe
TECTUPOBANCA, HAaNpPUMep, NPU Nepexofe C OJHOr0 aHTaroHWUCTa
peLenTopoB aHAoTenuHa (3PA) Ha apyroii unm ¢ nHrnéutopa doc-
thoamactepasbl 5 Tvna (MPL3-5) Ha CTUMYNATOP PacTBOPUMON
ryanunarumknasbl (cplll). MpakTudeckn OTCYTCTBYIOT [LaHHble O
CMeHe MOHOTepanuu, Korga npenaparbl BO3AENCTBYIOT Ha pasHble
MOJEKYNIAPHBIE NYTW PErynsaLmm COCYANCTOr0 TOHYCA, B YaCTHOCTMH,
B COCY[ax Manoro Kpyra KpoBooOpaLLeHus.

CsepneHus 06 aBTopax:

[l10XHKoB

B HacTosLen cTaTtbe ONMUCaH KIMHWYECKWIA ChyYail NauneHTKu
C neroyHoit aptepuansHoi runeptensuen OK Il (BO3), nepese-
LEHHOI C Tepanuu aHTaroHucTa peLentopos aHAoTenuHa-1 (60-
3EHTaHa) Ha CTUMYNATOP PacTBOPUMONM ryaHWNaTUMKnasbl (pu-
ouuryar). XKeHuiuHa 37 et ¢ BepMAULMPOBAHHLIM MO [AaHHLIM
Karetepusauum npasbix oTAenos cepaua (KMOC) gnarHosom nam-
onaruyeckas JIAT (uJ1AT) nony4ana JIAT-creundm4eckyto MOHO-
Tepanuto 603eHTaHOM. B CBA3M C yXy/LLEHNEM COCTOSAHUA Ha (DOHE
YBENMYEHNS [03bl 6O3EHTaHA MO PELUEHUI0 KOHCUNMyMa Bpayeit
ObINI0 NPUHATO PELLEHME O NepeBose NALMEHTKM Ha ApYroi Knacc
NAT-cneumndnyeckoin Tepanun (cplLl puouuryat) ¢ JanbHeiLLnm
KOHTPO/IEM U OLIEHKOI COCTOSAHMSA NaLmMeHTKu. [pn 3Tom 66110 no-
Ka3aHo ynyHLeHne 06LLLero COCTOSHUSA NALUMUEHTKMU, YIy4LLEHME Nno-
Kazatenei reMOAMHaMUKU, YBENMYEHWNE TONEPAHTHOCTM K (hn3nye-
CKOW Harpyske no CpaBHeHuIo C NpeablayLiei Tepanmei.

[laHHbIA  KNUHUYECKMIA Criy4ail LEMOHCTpUpYeT 6e30MacHbIi
1 ycneLwuHbIA nepexo ¢ 603eHTaHa Ha PUOLIMIyaT y NALUEHTKM C
uamonarudeckoi JIAT. Togo6HYO TaKTUKY CMeHbl Tepanun Heoo-
X0MMO U3y4aTh B AaNbHEMLLNX KUHUYECKUX UCCIeL0BaHUSX.

KntoueBble CNOBa: s1eroyHas rmnepTeH3us, 1ero4Has apTepnas-
Hasi runepTeH3uns, PUoLNryar, 603eHTaH, Tepanus
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Beepenue

JNeroyHas runeptensus (JIT) — ato rpynna 3abosieBaHui, xa-
PaKTEPU3YIOLLMXCA NPOrPeCcCUPYOLLUM MOBbILLEHNEM JIErOYHOI0
cocyauctoro conpoTtueneHus (JICC) u pasneHuns B nero4Hom ap-
Tepumn (OJ1A), KOTOPOE NPUBOAMT K PA3BUTMIO NPABOXESYL04KO-
BO/ CepAe4yHON Hef0CTaTOMHOCTU U NPEeXAeBPeMeHHON rmbenu
nauuentos [1,2].

JleroyHas apTepuanbHas runepTeHsuns - 310 KIMHUYECKOe COCTO-
IHWE, XapaKTepu3ytoLLeecs Hann4mem npekanunnapHon J1 npu ot-
CYTCTBUW JpYrux NpuyuH nosbiweHus cpegHero OJ1A (cp.[/1A), Ta-
KUX KakK 3260MeBaHNA NIErkux, XpoHU4eckas TpoM603IMB0Nyeckas
neroYyHas runepTeHsns u T.4., B TOM Yncre peakux 6onesnei [1,2,3].

B 3asucumoctn ot atuonoruu JIA[ MoXeT ObITb uauonatu-
4eckoil, Hacnegyemoi. Takxe BblgensaoT opmsl J1AT, accoum-
MPOBAHHOW C APYruMu GONIE3HAMM, TaKUMW KakK CUCTEMHbIe 3a-
60neBaHNA COEANHWUTENbHONM TKaHW, NOpTanbHas rUnepTeHsus,
BY-nHdeKUMA, BPOXAEHHbIE MOPOKM Cepaua, LIMCTOCOMO3.
NAT Takxxe MOXeT ObITb Bbl3BaHA BO3JENCTBUEM JIEKAPCTB UK
TOKCWHOB, 2 UMEHHO aHOPEKTUHECKUMU Mpenaparamu u gpyrumu
npuyunHamm [1,3,11].

Matodomamnonorusa JTAT aBnseTcs MHOrO(DakTOPHON U BKITHOYa-
€T YBe/IMYeHne 3KCMNPeccuu Ba3OKOHCTPUKTOPOB 3HAOTENIMHA-1
1 TpOMOOKCaHa HapaLy C AedoMUNUTOM NPOCTALMKINHA W OKcuaa
azota (NO). CoBMeCTHO C HapylueHuemM 6anaHca Ba3OKOHCTPUK-
TWUBHbIX 1 Ba3oaunaTaLMoHHbIX pakTopos npu JIAI HabntoaaeTcs
CepAevHO0-CoCyAMCTOe PEMOAIEIMPOBAHME KaK alanTUBHbIIA MexXa-
HU3M. BO3HUKLLIEEe peMOAeNIMPOBaHNe NEro4HbIX COCYL0B BKNIO-
YaeT YTOJILLEHNEe COCYAMCTON CTEHKU, MOBLILIEHWE e Pe3NCTMB-
HOCTW 1 BOSHUKHOBEHMS CYXXEHWA apTepuanbHbIX NPOCBETOB, YTO
NPUBOAMUT K KITMHUYECKN 3HAYMMOMY HapYLUEHUIO CeprevHo-e-
rOYHOM remogmHamuku. Mo mepe NPOrpeccupoBaHUs GOJSIE3HN
KOMMEHCATOPHOE HanpsXXeHue Ha npasom xenypouke (MXK) oc-
nabnser cepAeyHyto MblLULY, 4TO B KOHEYHOM WUTOre NPUBOAMT K
cepAevHon HegocTarodHocTm [1,12].

NAT otHocuTCA K Yncny opdhaHHbIx 3a6onesaHuit [1]. Mo anu-
LEeMWNOSIOrMYeCKMM [JaHHbIM B OO6LLEA nonynaumm pacnpocrpa-
HEHHOCTb 1 3abonesaemocTb JIAl cocTasnsiet 15-60 cnyyaes Ha
MUNNKUOH Hacenenus n 2,4-10 nayueHToB Ha MUIMOH B rof, CO-
OTBETCTBEHHO [3].

l'emoamHamuyeckn JTAT onpenensetca Hanudnem cp.AJ1A. >25
MM pT. CT., JaBNeHNSA 3aKNUHUBAHWA B lero4Hoit aptepun (O371A)
<15 mm pT. cT., JICC >3 eq. Byaa no gaHHbIM KateTepuaaumm npa-
BbIX OTZESI0B CepALa npu OTCYTCTBUM APYrUX NPUYMH Npekanu-
nspHoit doopmbl JIT, Takux kak J1I BcreacTeue 3a6onesanuii ner-
KWX, XPOHUYecKas TPOM603IMO0NNYECKas JIeroyHas runepTeH3ns
(XTANr) unu ppyrux peakux 3aéonesaquit [3,4].

MauneHTam 06bIYHO NPUCYLLM OABILLKA, CHUXKEHWE TOJEpaHT-
HOCTW K (DM3MYECKUM Harpyskam, noBbILLIEHHAs YTOMNSEMOCTb,
cepauebueHne, CUHKONAaNbHbIE COCTOAHUSA, 60JTb B FPYAHON KNeT-
Ke, KDOBOXapKaHbe, OTEKN HUKHUX KOHEYHOCTEN U pyrue cum-

nTombl. MeanaHa npofosKMTEIbHOCTY XXU3HU Npu nepeu4Hoi J1T
6e3 JIAl-cneuudmyeckoro neveHns coctasnsert 2,8 roga [1,3,5].

CornacHo nocnegHum EBponeiickum pekomMeHAaunsam no ama-
FHOCTMKE W nedeHuto neroqHon runepteHsun (ESC/ERS 2015),
OCHOBHOIA Lenbto Tepanumn JTAT 9BnseTcA AOCTUXKEHME NauueH-
TOM CTaTyca HU3KOro pucka cMepTu B TeveHne 1 roga (<5%), 4to
NnoApasymeBaeT LOCTUXEHUE NaLMeHTOM CrieflyloLmnx nokasare-
neit: 1, Il ®K no BO3; auctaHuus B TecTe ¢ 6-MUHYTHOI X0ab6OM
(6-MTX) >440 m, nukoBoe noTpebrexne kucnopoga >15 Mn/mMuH/
kr; VE/VCO2 slope <36; BNP <50 Hr/n; NT-proBNP <300 Hr/n;
nnowaab npasoro npencepaus <18 cm2; nasneHue B NpaBoMm
npeacepaun <8 Mm pT. CT; CEpAeYHbIA UHAEKC >2,5 N/MUH/MZ;
cartypauns CMeLLeHHO BEHO3HOM KpoBU >65%; OTCYTCTBUE Ne-
pUKapAMansbHOro BbINOTa, CUMNTOMOB NPOrpeccui 3a60N1eBanHus,
CWUHKOMOB, 2 TaKXe KIMHWYECKUX NPU3HAKOB NPaBOXENy[04KO-
BOIA cepfiedHol HepgocTaTodHocTH [3,13].

B HacToswee Bpems B Poccum ans nevenus JII wmpoko umc-
nonb3ytTca YeTblipe knacca JIAT-cneuudomyeckux npenaparos,
paboTalLLmMX 32 CYET BO3JENCTBUA HA PASNUYHbIE MULLEHU pe-
rynsumm cocyamcToro Tonyca npu J1: gea crumynartopa (npocra-
HOUAbI N CTUMYNATOPLI PACTBOPUMON ryaHunatuuknasbl [cplLl])
1 [Ba MHTMOMUTOPA (aHTArOHMCTbI PELenTopoB aHAoTeNMHA [IPA]
N MHrMéuTopsl docthoanactepasel 5-tuna [M®LI-5]). Havans-
Hblil BbIGOP Tepanuu BO MHOrom onpegenser ®K nauueHta no
BO3. Kaxablit n3 3Tux KnaccoB npenapatoB WMeeT OnpejesneH-
HYI0 MOJIEKYNSIPHYIO MULLEHb BO3JENCTBUSA, ONpeLeneHHbIe npe-
UMyLLLECTBA 1 HepocTaTkn. Oco6bIn MHTEPeC NpeacTaBnseT coooM
npenapar puUoLMryar, y4uTbiBas 0COO6EHHOCTU MOMEKYNSAPHOro
mexaHu3ma feicrsus [1,3,13].

Puouuryar — nepsblit NpeacTaBuTens HOBOrO Knacca npena-
paToB, Ha3blBaeMblil CTUMYNATOPaMU PACTBOPUMOW ryaHunar-
umMkKnasbl. I3BeCTHO, 4TO JIero4Has runepTeHsus accouumpyetcs
C 3HAOTENManbHON AUCHYHKLMER 1 HapyweHuem cuHTesa NO-
MOJEKy/bl, KOTOpasa ABNAETCA TPUITEpPOM npouecca Basonuna-
Tauuu B monekynsapHom nytn NO-plU-ulM®. Puouunryat umeet
OBOWHOI MexaHu3m aencTemus. OH ceHcnbunuampyet prll k 3Hao-
reHHomy okcugy asota (NO) nytem ctabunmusaumm NO-pI'L cessm,
a TaKXe puouuryat Hanpsamylo ctumynupyet plll yepes gpyroi
MeXaHu3M CBsi3bIBaHNS, He3aBucumo oT NO. Puoumryat BoccTa-
HaBnmBaeT metabonuyeckuin nytb NO-plL-unknn4ecKoro ryaHo-
3uHMoHoocara (UrM®) n npuBOAMT K YBENUYEHWIO CUHTE3A
urMa®. Mpamas crumynauus plll BmecTe ¢ ceHcmbunusauuei
pI'L k aHaoreHHomy NO sIBASIeTCS HOBbIM MEXaHU3MOM AEeNCTBUS,
KOTOPLIA HaNpaBJieH Ha BOCCTAHOBJIEHME METAB0IMYECKOro nyTu
NO-prl-urMa [8,9,14].

B KNMHWYeCKMX MCMbITaHUAX puouuryara y nauueHTos c JIAT
Ob110 NPOJAEMOHCTPUPOBAHO 3HAYUTENBHOE CTAaTUCTUYECKM 3HA-
YUMOE YIy4LLIEHNEe TONEPAHTHOCTM K (PU3NYECKUM HArpy3kam, a
TakXe YNydlleHne psafa BTOPUYHBIX KOHEYHbIX TOYEK, BKNoYas
neroyxyto remoguHamuky, ®K no BO3 u Bpems [0 pa3Butus Knm-
HU4eckoro yxyaierus [10].
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OnucaHue KNMHMYECKOro ciyyas

Maunenka M., 37 net. CornacHo aHaMHeCTUY4ECKUM CBEJEHU-
am ¢ 2001 roga pnutenbHoe BpeMs Habnoaanach U feymnach
no noBofy ONyXONM MaTKX FOPMOHanNbHbLIMW MpenapaTamu y
TMHEKOsIora no MecTy XUTenbcTea (M/x) nocne adopra. [lo ato-
ro MOMEHTa naumMeHTKa K Bpadam He obpalyanack. G 2014 roga
cTana 0TMeyaTb NOSBNEHWUE OfbILIKW NPU Harpy3ke, B CBA3M C
yem o6patmnach K TepanesTy no m/ k. B 2015 rogy nauueHTtka
OblNia HanpaefieHa Ha KOHCyNnbTaumt K kapauonory B IbY PO
«POKB» ¢ HapacTaHuem opblwkin. Mpu o6eneposaHun B POKB
ancraHuua B 6-MTX coctasuna 313 M; Ha axokapauorpadum
(9%0KT) BbIiBNEHbI NPU3HAKM NErOYHON rUNEepTeH3NN: NOBbILLE-
Hue aasneHns B MK go 90 mm pT. 7., uHaekc TAPSE 2,4 cm, J1A
37 mm, pacyeTHoe cp.[JTA 33 mm pT. CT., HegocTaTo4HOCTh J1A
I-Il cTenenm, TK Ill ctenenun, MXK 50 mm, KOO 53 mn, ®B 50%.
lMaumeHTKa 6blfia HaNpaBneHa 4 yctaHoBneHus anardo3sa J1IAT
B ®enepanbHblii LeHTp CCX um. A.H. bakynesa r. MockBa, rae
NaLUMeHTKe BbINOMHEHO A006CNef0BaHNe, B TOM YWUCNEe KaTeTe-
pu3auus npasbix 0TAenoB cepaua. Mo gaHHbiM KIMOC cuctonu-
yeckoe [J1A 90 mm pT. cT, guactonuyeckoe AJ1A 30 mm pt. CT.,
cp.4J1A 50 mm pr. CT.

MauneHTKe O6blN NOCTaBneH AuarHo3: lMavonatuyeckas ne-
royHas apTepuanbHas runepTeH3nsi. HegocTaTo4HOCTb TpU-
KYCNWAANbHOrO KnanaHa 3 CTENeHu, HefoCTaTOYHOCTb Kpo-
BooGpatlenns 2A, ®©K Il. MNauneHTKe pekoMeHA0BaHO HayaTb
JIAT-cneundnyeckyto Tepanuio npenapaTom 603eHTaH 62,5 mr 2
pasa B CYTKM, a TaKXXe NoAAepXKu1BatoLLyt0 Tepanuio amnoanunu-
HOM 2,5 Mr B CYTKW (cuctemHoe fasnedue 136/80 mm pt. CT.),
BapapuHom nof koHTponem MHO kposu, fuyBepom. [aHHas
Tepanus Ha4aTa ¢ okTa6psa 2015 roga.

B uioHe 2016 roja 3a Bpems 0YepefHOro nepuoamyeckoro
HabNIoeHUs NaUMEHTKe NOBTOPHO BbinonHeHo 3xoKr B IBY PO
«POKB». PacyeTHOe AaBfieHWe B NMPaBOM XKenyaovke Ha (hoHe
NpOBOAVMON Tepanun yBennyunocb o 112 mm pt. CT., U naum-
eHTKa 6bl1a NOBTOPHO HanpasneHa B HL, CCX um. A.H. bakynesa
ONs onpeaeneHns aanbHeiLlen TakTUKKU BeAEHUS.

B nekabpe 2016 roga nauueHTka Obina o6cnefoBaHa B YC-
nosuax nonuknuHukn HLUCCX um. A.H. bakynesa: oTmevanocb
CHWKeHne auctaHuum B 6-MTX no 308 Mm; Ha IxoKI — BbicoKoe
cuctonuyeckoe /1A 114-118 mm pr. cT.; Sv02 93-94%. B cBAizu
c nporpeccupoBaHnem 1T 66110 peKOMEHA0BAHO YBENNYMUTb 103y
603eHTaHa 1o 125 mr 2 pasa B CyTKu.

G sHBaps 2017 roga KOHCUIMYMOM Bpayeil N0 MECTY XXUTeNb-
CTBa ObINO NPUHATO PELLEHNE YBENNYMTL 403y Npenaparta 603eH-
TaHa 0 pekomeHayemoi B defepanbHOM LiEHTPE A03bl.

B mae 2017 roga npu o4epeaHOM nepuoamyeckoM o6cneiosa-
Hun guctaHums B 6-MTX 310 m; Sv02 94%; Ha 9xoKI 6biun 3a-
(PbUKCMPOBaHbI COXPAHSAIOLLMECS BbICOKME LM PbI CUCTONNYECKO-
ro AJ1A 112-114 mm pT. cT., cp.IJ1A 58 mm pT. cT., TAPSE 2,2 cm,
nosiBNeHNe nepukapauanbHoro Bbinota Ao 10 MM XXMAKOCTK, HTO
CBMIETENbCTBOBANO O [AaibHellleM NporpeccupoBaHumM 3a60-
nesaHus. Tepanus 6bina OTKOPPEKTUPOBAHA B BUAE YBENNYEHMS
[103bl MOYErOHHbIX NPenapaToB, 3aMeHbl aMmno0aunMHa Ha AUATH-
a3em ¢ coxpaHeHuem J1Al-cneuudnyeckoin Tepanuu B NpeXxxHem
06beme: 603eHTaH No 125 Mr 2 pasa B CyTKU.

Yepes mecqy B uioHe 2017 roga naumeHTka nNoOBTOPHO OCMO-
TpeHa B ycnosusax nonuknuHukn Y PO «POKB». KnnHuyecku
oTMeyana yxyfleHue 06LLero camo4yBCcTBUS B BUJE HapacTaHUs
pesKoit cnabocTu, OAbILLIKK, CHKEHWUE TONEPaHTHOCTU K ou3u-
4eckoi Harpyske. lNpu o6cnepoBaHumn: auctaHuusa B 6-MTX 290
M, Sv02 93%, no aaHHbIM IXOKI cuctonuyeckoe OJ1A 120-125
MM pT. CT, cpeaHee pacyetHoe [J1A 58 mm pT. cT, TAPSE 2,3 cm,
COXPaHSETCs XMAKOCTb B NepukapAe Ao 5 MMm. Kpome Toro, 6b110
OTMEYEHO MOBbILIEHNE aKTUBHOCTU «MEYEHOYHbIX» TPaHCAMMUHA3
AJTT/ACT 60nee 4em B 3 pa3a 0T BepXHeN rpaHuLibl HOPMbI.

B cBA3U C OTCYTCTBMEM 0XXMAAEMOr0 3(ppeKTa 0T YBENUYEHUS
[03bl 6036HTaHa B Te4EHME 6 MECALEB, HANMYMEM HeXenaTeslb-
HbIX SIBMEHWA, NPU3HAKAMW YXYALIEHUS COCTOSHWUA NaLMeHTKH,
HEBO3MOXXHOCTbIO 06aBneHus apyroro JIAl-cneuudonyeckoro
npenapara K y>xe nony4aeMomy no 3KOHOMUYECKUM CO0Bpaxe-
HUAM KOHCUAIMYMOM Bpayei 6bII0 NPUHATO PeLleHne 0 «NepeBo-
[ie» NaUMeHTKM ¢ npenapaTa 603eHTaH Ha npenapart puouunryar ¢
TUTpauuen [03bl NOCNEAHEr0 U OLEHKOM COCTOSHWUA NaLMEHTKK
yepe3 3 mecsua. 113-3a He06XOAUMOCTM NILFOTHOIO MOYYEHUS
[lAHHOT0 npenapara u o OpPMIIEHNS HEOBXOAMMbIX JOKYMEHTOB B
TeYeHue Heaenm ans CoxpaHeHust HeNpepbIBHOCTU NeYeHUs Ao3y
603€eHTaHa NauueHTKe NPULLIOCh YMEHbLUINTL A0 62,5 Mr 2 pasa
B CYTKW. B TeyeHwe 3Toro mepuoaa CyLleCTBEHHOO W3MEHEHUs
CBOEro COCTOSHMA MauMeHTKa He oTMeyana. Yepes 7 [Heil Obin
HayaT Mpuem npenapata puoLMryaT ¢ HavyanbHOW A03bl 1 Mr 3
pasa B CyTKW C NOCNeAyoLLUM TUTPOBAHNEM [03bl MO CXEME, KaK
YKa3aHHO B MHCTPYKLMMW.

Mepuod TUTpaUMKU A03bl 3aHMMan HECKOSIbKO 6ofiee Nponon-
XKUTENbHOE BPEMS B CBA3W C MOSBEHUEM Y MALMEHTKW runo-
TOHWUK, W Yepe3 2 HeJenn OT Hayana npuema puouuryata 6biio

Ta6bnuua 1. lMokasaTtenu cocTOSAHNA NaLMeHTa B 3aBUCUMOCTHM OT NPOBOAMMON TEpanuu U nepuoaa HabnroaeHus

Mepuopbl HabnoAEHUS, rof 20152 2016"

IuctaHums B 6-MTX, m 313 308

FemoanHamuyeckue o

XapaKTepUCTUKK Sv0,, % B 93-94
cuc. AJT1A, Mmm.pT.CT. - 114-118

IxoKT cp. ONA, Mm.pT.CT. 33 -
TAPSE, cm 2.4 -
nepekapAauans- HeT HeT

HbIN BbINOT, MM

Mah 2017 Wows 2017 SeHTAGRS Llekabpe 2017°
310 290 350 390

94 93 96 08

112-114 120-125 119-123 118-120

58 58 _ )

22 23 23 23

no10 nos5 nos nob5

lMpumedanme: 6-MTX — TecT ¢ 6-MuHyTHON X04b604; IX0KIT — axokapanorpachus; cnet [JJTA — cucTonmyeckoe AaBneHne B 16royHom
aptepuu; cp.LJJTA — cpesnHee faBneHne B nero4Hoi aptepun; TAPSE — amnnnTyga IKckypcun onbpo3HOro Konblia
TPUKYCMAAbHOro knanaa, Sv02 — catypaunsi CMeLUaHHOV BEHO3HOW KPOBU.

2 6e3 JIAT -cnieunchudeckoi Tepanun; ® 603eHTaH 62,5 mr 2 p/cyT.; ¢ 6036HTaH 125 mMr 2 p/cyT.;

¢ DUOLNTYAT; ¢ PUOLUTYAT.
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KITMHWNYECKV CJTYYAU MEPEBOLA MALUVIEHTA C JIAIC C TEPATMVIV BO3EHTAHOM HA PUOLINIMYAT

NPUHATO pelleHne 06 0TMeHe 6510KaTopa KanbLueBbIX KaHanoB
(aunTtnasem).

Mocne HaYana Tepanum puoLMUryaToM naumeHTka ctana oTme-
YaTb MOCTENEHHOE YNy4leHUe COCTOSHMA B BUAE HEKOTOPOro
YMeHbLUEHMS OfbILLIKM NPU HArpy3Ke, yMeHbLUEHNS aKpoLMaHo3a,
YBENNYEHMS NEPEHOCMMOCT (OM3NYECKO aKTUBHOCTM B TEYEHME
JHsA. 06bekTBHO: anctaHuus B 6-MTX 350 m; Sv02 96%; no gaH-
HbiM IX0KI cuctonuyeckoe OJ1A 119-123 mm pr. cT, TAPSE 2,3
CM; XXMAKOCTb B MepuKapae CoxpaHsercs.

B nekabpe 2017 roga npu 04epesHOM BM3UTE NALUEHTKK ObINo
BbIIBNIEHO: gucTaHumsa B 6-MTX 390 m, Sv02 98%, Ha IxoKI cu-
ctonuyeckoe JJ1A 118-120 mm p. T, TAPSE 2,3 cM; XuakocTb B
nepukape coxpaHserca Ao 5 mm. MakcumanbHas nepeHocumas
[03MPOBKA, KOTOPYIO yAanoch AOCTUYbL BO BPEMS TUTpauun — 2
mr 3 pasa B cyTku (1a6n. 1). Cy6beKTMBHO NaumeHTKa coobliana
06 ynyylleHUn 06LLEro COCTOSIHUA Ha puoLuryate, 0COGEHHO B
BUJE YBENMYEHUS NepeHOCUMOCTM (PU3NYHeckol Harpysku. OHa
CTana BbIXOAMTb U3 AOMA, XO4WUTb CAMOCTOATENIbHO B MarasuH 3a
He6ONbLINMM MOKYNKaMK, BbINOMHATbL HEOOMbLUYO AOMALLIHION
pa6ory.

Mo pesynbTaTaMm MOMYYEHHbIX AAHHbLIX KOHCUIMYMOM Bpayen
ObINI0 MPUHATO PEeLUEHNe O COXPaHeHWU Y NaLMEHTKU Tepanuu
PUOLIMTYaTOM U [UHAMUYECKOM HabMaeHN KX able 3 Mecsua.

Hapsagy ¢ ynyduieHnem coCcTOSHUS NauyueHTKn Ha (hoHe neye-
HUS pyrouuryaTom 6binl OTMEYEH 6naronpuATHbIA Npodunb 6e3-
0MacHOCTW NpW CMeHe Tepanum ¢ 603eHTaHa Ha puouuryart.

06cyxpaeHue

BbigenstoT aBa pasfena NekapcTBEHHON Tepaniu y 60MbHbIX
NI: noppepxwuBatolian Tepanus (OpanbHble aHTUKOAryNAHTbI
[e3arperaxTbl, JUYPETUKK, CEpAeYHbIE FNMKO3Nb!, OKCUreHoTe-
panus) u cneumdmnyeckas Tepanus, BKAKYaOLLAs aHTarOHUCTbI
KanbLus, NpOCTaHOMIbl, aHTarOHUCTbI PELENTOPOB 3HAOTENNHA
(3PA), nHrméutopbl dhocdoanactepasbl Tuna 5 [1].

MocnegHue poCCUACKME KNNHNYECKME PEKOMEHAALN MO Ana-
FHOCTMKE W NIEYeHM0 Nero4Hoit runepteHaum 2016 roga u 06-
HOBMEHHble pekomeHgauum ESC/ERS no AMarHocTike 1 Ne4eHuto
neroyHon runepteHaun 2015 roga BKMIOHYWAKM puouMryar Kak
BO3MOXXHbIii BapUaHT 4711 Ha4aNlbHOW MOHOTEPANK 1 B Ka4eCTBE
npenapara Ans nocneaoBaTenbHOi KOMOMHUPOBAHHOI Tepanum ¢
AHTaroHUCTaMn peLenTopoB 3HAOTENNHA (B YACTHOCTW) y nauu-
eHTOB JIAl ¢ @K II-lll no BO3 ¢ knaccom pekomeHmauui 1 ypos-
HeM fokasarenbHocTu IB [1,3].

CornacHo pesynbTaTaM paHAOMMU3MPOBAHHOIO [BOWHOMO Che-
Moro MeX/yHapoJHOro MHOrOLLEHTPOBOIO NaLe60-KoHTPONMpy-
emoro uccnegosanus Ill dpasbl (PATENT-1) oTmeyanoch 3Hayu-
TeNbHOE 1 CTOWKOE MOBbILLEHME TONEPAHTHOCTU K (DU3NYECKOIA
Harpyske Ha hOHe Ne4eHUs puoLnryaTom B BUAE MOHOTEpanuu
W, YTO BRXHO, B KOMOUHALMAX ¢ IPA nnu aHanoramu npocrauu-
KnuHa. Pe3ynbTaTbl NoKa3anu M3meHeHne AuctaHuum 6-MXT K
12 Hefiene B rpynne puoumryata Ha 36 M no CpaBHEHWIO C nna-
Le60o (p<0,001); cywectBeHHoe cHimkeHne JICC p<0,001, nnade-
60-KOPPUTMPOBAHHOE CPEHEe W3MEHEHME OT WUCXOAHOro -226
AnHxcxcm-5; 95% AW ot -281 po -170; p<0,001; cyLiecTBeHHOE
cHxeHne NT-proBNP, nnaue6o-KoppurupoBaHHoe cpeaHee
N3MeHeHne oT ucxomgHoro -432 ur/n, 95% [OWN ot -782 po -82
(p<0,001) B rpynne puouuryara no cpaBHeHuo ¢ nnaue6o; cyLue-
CTBEHHOE YNyYLLEHME Kak MUHUMYM Ha 0auH OK B rpynne prowuu-
ryatay 21 % nauueHTos, B rpynne nnaue6o — 14 % (p=0,003);
YBENIMYEHME BPEMEHM 10 PA3BUTUS KITMHUYECKOTO YXYALLEHUS OT-
meyanaco B rpynne puoumryara (p=0,005). Takxe Habnoaanuch
HEKOTOPbIE APYrue ynyyieHns. B [onrocpoyHom nceneaoBaHum

PATENT-2 Habnioganuch ganbHenlune ynyyuweHus co CTOPOHbI
auctaduum 6-MXT n ®K. BbKnBaemocTb NaLuneHTOB COCTaBUIA
97% (95% W 95-98) k koHuUy 1 ropa uccnegosanmns n 93% (90-
95) K KoHUy 2 rofa uccnegosanus [10,14,16-18].

Ha MOMEHT CMeHbI Tepanuu ¢ 603eHTaHa Ha puouuryar, onu-
CAHHOM B JAHHOM KNMHWYECKOM Cy4ae, He Oblno 06HAPYXEHO
NPOTOKONOB/anropuTMOB, PernameHTUPYIOLLMX MepeBos nauw-
gHTa ¢ IPA Ha CTMMYNATOPbI PACTBOPMMOW TFyaHUNaTUWKNA3bI.
[MepeBOA, BbIMOMHEHHbIA C NPEABAPUTENbHBIM YMEHbLLEHWEM
6a30B0ii 103bl 603aHTaHa co 125 mr 0o 62,5 mMr 2 pasa B CyTKu
Ha puouuryar, okasanca 6e30MmacHbIM, YCNelHbIM 1 UMEET no-
TEHUMANbHO NONOXUTENbHbIA APdEKT Ans yNy4LeHns ka4yecTsa
1 NPOAOIKNTENBbHOCTN XNU3HU NALUEHTKM.

BbiBoAbl

JIAT npepacTaBnseT co60M XU3HEYrpoXatoLLee CoCTOsHME, KO-
TOpOE NPV OTCYTCTBWK NIEYEHNS MOXKET NPUBECTU K CMEPTM B Te-
yeHue 2-3 NeT — OXKMAaemas NPOACIKUTENbHOCTb XIN3HN MEHb-
Le, YeM MPU MHOTUX BWAX 3NT0KAYECTBEHHBIX OHKOMOrMYECKNX
3a6onesaHunin. [15,19-20]. 310 3aboneBaHne TpebYeT BbICOKOIA
0CBEJOMIIEHHOCTU M NpodeccuoHanu3Ma Bpayen, perynspHoro
06CNeaoBaHNs 11 MOHUTOPKHTA NALMEHTOB ANS TOrO, Y4T06bI KakK
MOXHO paHblle BbISIBNATb NPOrPECCMPOBaHNE 3a00MeBaHUs U
HeXenaTeNbHble ABMEHNS Ha (DOHE NMPUMEHEHUS HA3HAYEHHbIX
npenapaTtoB A1 CBOEBPEMEHHOI KoppeKLmn Tepanuu. JleyeHue
[aHHOIA KaTeropuy MauneHTOB OCNOXHSETCA MHOXECTBEHHbIMN
npo6nemamu nekapcTBEHHOro 06ecneyeHuns.

Y [aHHOW NaumMeHTKN 13-3a TSXKENOro TeyeHus 3abosieBaHus,
HEBO3MOXHOCTM 06ecneqeHnss KOMOWHWMPOBAHHOW Tepanueii
ObINO MPUHATO PeLIeHWe O KOpPeKUWW MyTem 3ameHbl OAHOM
MOHOTEpanun 603eHTAHOM Ha [pyryi0 MOHOTepanul npenapa-
TOM puoumryat. [laHHOe NPaKTUYeckoe pelleHne TpebyeT fasnb-
Helwero HabnaeHnsa 3a NaLUWEeHTKOA, MOHUTOPUHIA OCHOBHbIX
nokasaresieil B YCNOBUAX MeAULMHCKORA opraHu3auuu. Mepesoj
nauneHToB ¢ 0AHoro knacca J1AM-cneuuduyeckux npenaparos
Ha Apyroii SBNSETCs, B HEKOTOPbIX CNyyasX, MPUBNEKATENbHOI
TepaneBTU4eckuin onumeit. OHaKO AaHHbIA NOAX0A HE0OX0AMMO
N3y4nTb B hopMarte MaclTabHbIX paHAOMU3UPOBAHHbIX KOHTPO-
NIMPYEMbIX UCCNEA0BAHMSAX ANs TOr0, 4T06bI MOXHO 6bIN0 fenaTh
BbIBObl 06 3P EKTUBHOCTI N 6€30MACHOCTU NOAOOHON CMEHbI
npenaparos.
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Abstract

Pulmonary arterial hypertension (PAH) is a life-threatening
disease characterized by progressive increase in pulmonary vascular
resistance (PVR), higher pulmonary arteries mean pressure (mPAP),
decrease in cardiac minute output (CMQ) and other hemodynamic,
functional and biochemical disorders. Existing PAH therapeutic
algorithm, described in the European and Russian clinical guidelines,
mainly suggest strategy of sequential combination therapy in the
case of inadequate response to initial monotherapy. At this, switching
from one PAH-specific drug to another is studied to a lesser extent.
At the present similar approach (switching) has already been tested,
for example, in switching from one endothelin receptor antagonist
(ERA) to another, or from phosphodiesterase type 5 inhibitor (iPDE-
5) to soluble guanylate cyclase stimulator (SGC). There are virtually
no data about change of monotherapy when drugs target different
molecular pathways of vascular tone regulation, in particular, in the
pulmonary circulation vessels.
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This article describes clinical case of female patient with FC Il
pulmonary arterial hypertension (WHO) switched from therapy by
endothelin-1 receptor antagonist (bosentan) to soluble guanylate
cyclase stimulator (riociguat). Female, 37 years old, with verified
by the right heart catheterization (RHC) diagnosis of idiopathic
PAH (iPAH) received PAH-specific monotherapy of bosentan. Due
to condition deterioration on the background of bosentan dose
increase, medical conference decided to switch this patient to
another class of PAH-specific therapy (SGC stimulator riociguat)
with consequent follow-up. As a result of such approach positive
changes in patient's condition, improvement of hemodynamic
parameters, increased tolerance of physical exercise was
demonstrated in comparison with previous therapy.

This clinical case demonstrates safe and successful transfer from
bosentan to riociguat in the patient with idiopathic PAH. Similar tactic
for the change of therapy should be studied in further clinical trials.

Keywords: pulmonary  hypertension,  pulmonary  arterial
hypertension, riociguat, bosentan, therapy
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TRANSITION FROM BOSENTAN TO RIOCIGUAT IN THE PATIENT WITH PAH (CASE STUDY)

Introduction

Pulmonary hypertension (PH) is a group of diseases
characterized by progressive increase in pulmonary vascular
resistance (PVR) and pulmonary artery pressure (PAP) leading
to development of right-ventricular heart failure and patient’s
untimely death [1,2].

Pulmonary arterial hypertension is a clinical condition
characterized by presence of precapillary PH in absence of other
reasons for higher pulmonary arteries mean pressure (mPAP)
such as lung diseases, chronic thromboembolic pulmonary
hypertension, etc. including rare diseases [1,2,3].

Depending on its etiology PAH can be idiopathic or hereditary.
Also,there are some PAHforms associated with other diseases such
as systemic diseases of connective tissue, portal hypertension,
HIV infection, congenital heart defects, schistosomiasis. PAH
can be also caused by the drugs or toxins exposure, namely by
anorectic drugs and other reasons [1,3,11].

PAH pathophysiologyis of multi-factor nature and includes higher
expression of endothelin-1 vasoconstrictors and thromboxane
together with prostacyclin and nitric oxide (NO) deficiency. Along
with disbalance of vasoconstrictive and vasodilating factors in
PAH, cardiovascular remodeling as adaptive mechanism is also
observed. Developed remodeling of pulmonary vessels includes
thickening of vessel walls, increase in its resistance and narrowing
of arterial lumens which leads to clinically significant disorder of
cardiovascular hemodynamics. With progressing of the disease,
compensatory tension on the right ventricle (RV) weakens the
heart muscle which in the end leads to heart failure [1,12].

PAH is classified among orphan diseases [1]. According to the
epidemiological data in general population, PAH prevalence and
incidence is 15-60 cases in million and 2.4-10 patients in million
annually, accordingly [3].

Hemodynamic PAH is distinguished by presence of mPAP>25
mmHg, pulmonary artery wedge pressure (PAWP) <15 mmHg,
PVR >3 Wood units by the data of right heart catheterization
in absence of other reasons of PH precapillary form, such as
PH due to lung diseases, chronic thromboembolic pulmonary
hypertension (CTEPH) other rare diseases [3,4].

Patients usually suffer from dyspnea, lower tolerance of physical
exercises, increased fatigue, palpitation, syncopal conditions,
chest pain, hemoptysis, lower extremities swelling and other
symptoms. Median survival for primary PH without PAH-specific
treatment is 2.8 years [1,3,5].

According to the latest European guidelines on diagnosis and
treatment of pulmonary hypertension (ESC/ERS 2015), main
objective of PAH therapy is a patient achieving low mortality
risk for 1 year (<5%) which assumes patient achieving following
parameters: I, I WHO FC; distance in 6 minute walk test (6-MWT)
>440 m, peak oxygen consumption >15 ml/min/kg; VE/VCO2 slope
<36; BNP <50 ng/l; NT-proBNP <300 ng/l; right atrium area <18
cm?; right atrium pressure <8 mmHg; cardiac index >2,5 I/min/m?;
saturation of mixed venous blood >65%; absence of pericardial
effusion, absence of symptoms of disease progression, syncopes
and clinical signs of the right ventricular heart failure [3,13].

At the present four classes of PAH-specific drugs working due
to effect on different targets of vascular tone regulation are widely
used in Russia for PH treatment: two stimulators (prostanoids and
soluble guanylate cyclase stimulators [sGC] and two inhibitors
(endothelin receptor antagonists [ERA] and phosphodiesterase
type 5 inhibitor [iPDE-5]). Initial therapy choice is largely defined

by WHO FC of the patient. Each of these drug classes has specific
molecular target, benefits, and disadvantages. If we take into
account special aspects of molecular mode of action, riociguat
holds particular interest [1,3,13].

Riociguat is the first representation of the new drug class called
soluble guanylate cyclase stimulators. It is known that pulmonary
hypertension is associated with endothelial dysfunction and
disorders in NO-molecule synthesis which triggers vasodilation
process in molecular pathway NO-sGC-cGMP. Riociguat has dual
mechanism of action. It sensitizes sGC to the endogenic nitric oxide
(NO) by the means of NO-sGC link stabilization; also, riociguat
directly stimulates sGC through another binding mechanism,
independent of NO. Riociguat restores metabolic pathway NO-sGC-
cyclic guanosine monophosphate (cGMP) and causes increase inthe
cGMP synthesis. Direct stimulation of SGC along with sensibilization
of sGC to endogenic NO is a new mechanism of action directed to
restore metabolic pathway NO-sGC-cGMP [8,9,14].

In the riociguat clinical trials in patients with PAH, prominent
statistically significant improvement of tolerance of physical
exercises and improvement of some secondary endpoints
including pulmonary hemodynamic, WHO FC and time to clinical
deterioration were demonstrated [10].

Clinical case report

Female patient M., 37 years old. According to anamnestic
information from 2001, patient for a long time was followed-up
and treated by hormonal drugs for tumor of uterus by gynecologist
at the place of residence (PoR) after abortion. Before that, the
patient didn’t seek medical help. Starting from 2014 patient
started to note dyspnea during exercise and visited therapist at the
PoR. In 2015 patient was referred to consultation of cardiologist
in GBU RO ROKB with dyspnea augmentation. During examination
in ROKB distance in 6-MWT 313m; echocardiography (EchoCG)
revealed signs of pulmonary hypertension: increase of pressure
in RV up to 90 mmHg, TAPSE index 2,4 cm, PA 37mm, systolic
mPAP 33mmHg, I-Il level PA failure, TV failure level lll, RV 50mm,
EDV 53ml, EF 50%. Patient was referred to verify PAH diagnosis
to the A.N. Bakulev Federal Center of Cardiovascular surgery in
Moscow, where she underwent additional examination including
right heart catheterization. According to RHC data, systolic PAP
90 mmHg, diastolic PAP 30 mmHg, mPAP 50 mmHg.

Patient was diagnosed with idiopathic pulmonary arterial
hypertension. 3 level tricuspid valve failure, 2A circulation failure,
FC II. Patient was recommended to start PAH-specific therapy
with bosentan 62.5mg twice daily and supporting therapy by
amlodipine 2.5mg daily (systemic pressure 136/80 mmHg),
warfarin under INR control, diuver. This therapy has been started
in October 2015.

In June 2016 during scheduled monitoring, repeated EchoCG
was made in GBU RO ROKB. Calculated pressure in the right
ventricular on the background of continued therapy increased
up to 112 mmHg, and patient was repeatedly referred to the A.N.
Bakulev Scientific Center of Cardiovascular surgery to determine
further treatment tactic.

In December 2016 patient was examined in out-patient facility
of A.N. Bakulev Scientific Center of Cardiovascular surgery: it was
noted that distance in 6-MWT decreased down to 308 m; EchoCG
— high systolic PAP 114-118 mmHg; Sv02 93-94%. Due to PH
progressing it was recommended to increase bosentan dose up
to 125mg twice daily.

49



Starting from January 2017 medical conference at the place
of residence decided to increase bosentan dose up to the dose
recommended by the Federal Center.

In May 2017 during scheduled periodical examination distance
in 6-MWT 310 m; Sv02 94%; EchoCG showed maintained high
systolic PAP 112-114 mmHg, mPAP 58 mmHg, TAPSE 2.2 c¢m,
appearance of pericardial effusion up to 10mm of liquid which
evidenced further progression of the disease. Therapy was
corrected as increase of diuretics dose, replacement of amlodipine
by diltiazem while sustaining PAH-specific therapy: bosentan 125
mg twice daily.

After a month in June 2017 the patient was repeatedly examined
at the outpatient clinic GBU RO “ROKB”. Deterioration of the overall
health in the form of augmentation of acute fatigue, dyspnea and
decreased tolerance to physical activity were clinically noticed.
During the examination: distance in 6 MWT 290 m, Sv02 93%,
according to EchoCG systolic PAP 120-125 mm Hg, mean evaluated
PAP 58 mm Hg, TAPSE 2.3 c¢m, liquid remains in the pericardium
up to 5 mm. In addition, there was an increase in activity of liver
aminotransferases ALT/AST more than 3 times ULN.

Due to absence of the expected effect of bosentan dose increase
for 6 months, adverse events, signs of deterioration of the patient’s
condition, impossibility to add another PAH-specific drug to the
received drug for economic reasons a council of physicians made a
decision to switch the patient from bosentan to riociguat with dose
titration and evaluation of the patient’s condition after 3 months.
Due to the necessity to receive the drug product at a preferential
price and to complete the required documents during a week the
dose of bosentan had to be decreased to 62.5 mg 2 times a day
to keep the treatment uninterrupted. During the period the patient
did not notice significant changes in her condition. After 7 days
administration of riociguat was started with initial dose of 1 mg
three times a day, which was then titrated according to the scheme
described in the drug label.

The dose titration took longer time due to occurrence of
hypotension and after 2 weeks of riociguat administration, it was
decided to discontinue the calcium channel blocker (diltiazem).

After riociguat therapy initiation the patient noticed gradual
improvement of her health condition in the form of some
decrease of dyspnea during physical activity, a decrease of
acrocyanosis, an increased tolerance to physical activity during a
day. Objectively: distance in 6 MWT 350 m, Sv02 96%, according
to EchoCG systolic PAP 119-123 mm Hg, TAPSE 2.3 c¢cm, liquid in
the pericardium remains.

At the regular patient’s visit in December 2017 the following was
noticed: distance in 6 MWT 390 m, Sv02 98%, according to EchoCG
systolic PAP 118-120 mm Hg, TAPSE 2.3 c¢m, liquid remains in the
pericardium up to 5 mm. The maximum tolerable dose, which was
achieved during titration — 2 mg 3 times a day (see Table 1). The
patient subjectively informed about improvement of the overall
health during riociguat administration, especially in the form of
increased tolerability to physical activity. She began to go out of
the house, go shopping to buy small things, do simple housework.

On the basis of the received data, the council of physicians
decided to continue riociguat therapy and perform dynamic
follow-up every 3 months.

After the switch from bosentan to riociguat both improvement
of the patient’s condition related to treatment with riociguat and
favorable safety profile were noticed.

Discussion

Two types of drug therapy are distinguished in patients with PH:
a conventional therapy (oral anticoagulants and disaggregants,
diuretics, cardiac glycosides, oxygen therapy) and a specific therapy
including calcium antagonists, prostanoids, endothelin receptor
antagonists (ERA), phosphodiesterase type 5 inhibitors [1].

Recent Russian clinical guidelines for diagnosis and treatment
of pulmonary hypertension of 2016 and updated ESC/ERS
guigelines on diagnosis and treatment of pulmonary hypertension
of 2015 include riociguat as a possible initial monotherapy and
as a drug for a sequantial combination therapy with endothelin
receptor antagonists (in particular) in PAH patients with FC II-Ill
according to WHO with class of recommendations and level of
evidence IB [1,3].

In a randomized, double-blind, international multicenter, placebo-
controlled phase Ill study (PATENT-1) a significant and consistent
increase of tolerability to physical activity was noticed during
monotherapy with riociguat and, that is important, combination
therapy with ERA or prostacyclin analogs. The results showed a
36 m change of 6 MWT distance by week 12 in riociguat group
in comparison to placebo (p<0.001); a significant decrease of PVR
p<0.001, least-squares mean difference, -226 dynxsecxcm-5;
95% Cl from -281 to -170; p<0.001; a significant decrease of NT-
proBNP, least-squares mean difference -432 ng/l, 95% Cl from
-782 to -82 (p<0.001) in riociguat group compared to placebo;
significant improvement by at least one FC in riociguat group in 21%
of patients, in placebo group —in 14% (p=0.003); prolonged time
to a clinical deterioration was noticed in riociguat group (p=0.005).

Table 1. Parameters of patient condition depending on used therapy and observation period

Observation periods, year 20152 2016°
Distance in 6-MWT, m 313 308
Hemodynamic parameters Sv0,, % - 93-94
sys.PAP, mmHg - 114-118
EchoCG mPAP, mmHg 33 -
TAPSE, cm 24 -
pericardial
effusion, mm LY Y

May 2017° June 2017¢ Sep 2017¢ Dec 2017¢
310 290 350 390

94 93 96 98
112-114 120-125 119-123 118-120
58 58 - -

2.2 2.3 2.3 2.3

upto 10 upto5 upto5 upto5

Note: 6-MWT — test with 6-minute walk; EchoCG — echocardiography; syst.PAP — systolic pressure in pulmonary artery;
mPAP — mean pressure in pulmonary artery; TAPSE — tr/cusgo/d annular plane systolic excursion, Sv02 — mixed venous

blood saturation. ¢ without PAH-specific therapy; ® bosentan 6.

.5mg BID; ° bosentan 125mg BID; ¢ riociguat; ¢ riociguat.
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Several other improvements were shown. In longterm study
PATENT-2 further improvement of 6 MWT distance and FC were
observed. Patient survival was 97% (95% Cl 95-98) by the end of
the 1 year of the study and 93% (90-95) by the end of the 2 year
[10,14,16-18].

At the moment of replacement of bosentan therapy to riociguat
described in this clinical case, there were observed no protocols/
algorithms specifying replacement of ERA by soluble guanylate
cyclase stimulators. The replacement by riociguat, performed with
preliminary decrease of bosentan dose from 125 mg to 62.5 mg
two times a day, showed to be safe, successful and to have a
potentially positive effect in context of improvement of quality and
expectancy of the patient’s life.

Conclusions

PAH is a life-threatening condition, which in case of absence
of treatment can result in death in the course of 2-3 years —
the life expectancy is less than in patients with many different
types of malignancies [15,19-20]. This disease requires high
awareness and competence of physicians, regular examination
and monitoring of patients to detect as early as possible disease
progression and adverse events in the setting of administration of
prescribed drug products to make therapy adjustments in time.
Treatment of this group of patients is complicated by a number of
problems related to drug supply.

Due to a severe course of the disease, failure to provide the
patient with a combination therapy it was decided to replace
bosentan monotherapy by monotherapy with riociguat. This
practical solution requires further monitoring of the patient,
monitoring of core parameters at a medical setting. Replacement
of one class of PAH-specific drugs by another is in some cases an
attractive therapeutic option. Nevertheless, this approach should
be investigated in course of large-scale randomised controlled
studies so that efficacy and safety of such a replacement of drug
products may be judged.
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B nutepatypHOM 0630pe OTPa<eHbl OCHOBHbIE COBPEMEHHbIE
JaHHble 0 NPO6GNEME XMUPYPruyeckoro nevyeHus 3aaHebasanbHbIX
aHeBpM3M 1EBOro »xenyaodka. 1oKa3aHo, 4TO HECMOTPSl Ha He-
60NbLUON MPOLIEHT 3TUX aHEBPU3M Y GOMbHbIX ULLEMUYECKOI 60-
nesHblo cepaua (MBG), nx sHaueHue A1 XMPYprivvyeckoro neveHus
BEJIMKO, TaK KaK 3hheKTUBHAS KOPPEKLIMUS BbISBNSEMbIX HapyLUe-
HWA cepagyHbIX CTPYKTYP, MUOKap[a U KOPOHAPHbIX apTepuid 10
HACTOALLIEro BPEMEHN HeJ0CTaTO4HO pa3paboTaHa, a MHOrMe BO-
MPOChI XUPYPr4ecKO TaKTUKN MPOTUBOPEYMBDI. ITO KACaBTCH Kak
BWJA reOMETPUYECKOI PEKOHCTPYKLMM JIEBOr0 XKeNylouKa, TaK i
Lieneco06pasHOCTA KOPPEKLMN MUTPANbHOIA perypruTauum, KoTo-
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pas 13-3a AUCAYHKLUM NAnUANSPHBIX MbILLL, OTMEYaeTcs NpakTu-
4eCcKM y BCex 60SbHbIX C 3aaHe6a3aNbHbIMN aHEBPU3MaMK CeppLa.

CnoXHbIM 1 [0 HACTOALLEro BPEMEHN HepeLleHHbIM OCTaeTcs
BOMPOC COYETAHHOI KOPPEKLMM paspblBa MeXOKenya04KoBoii ne-
peropoaku y 60MbHbIX € 3afHe6a3anbHbIMU aHeBpM3MaMu cepaua.

AkTyanbHOM Npo6neMon ABNAETCA BbI6OP XUPYPruvecKon Tak-
TUKN PEKOHCTPYKLMM J1EBOr0 XXenyaoyka ¢ UCNoSb30BaHUEM [BYX
3annat npu HanMyum nepeaHe3agHnX aHeBpU3Mm.

Bce BblleyKa3aHHOE OTpPaXaeT He06X0AMMOCTb MPOBedeHUS
JanbHEMLWX 1cenenoBaHunii No npobneme XMpypruyeckoro neye-
HUS 3aaHe6a3anbHbIX aHEBPU3M ceppLa.
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B 60MbLUNHCTBE Cy4aeB aHEBPM3Mbl CepLa 06pa3yroTes nocre
NEePeHEeCEeHHOro TPAHCMYpaNibHOr0 MHAapkTa Muokapa Benef-
CTBUE OKKIt031M OJHOM M3 KPYMHbIX KOPOHAPHBIX apTepuid. Tpasmbl
1 paHeHNs cepaua c NoBpexaeHneM KOPOHaPHbIX apTepuin Kak npu-
YMHA Pa3BUTUA aHEBPWU3MbI COCTABNAKT He 6onee 1% BCex cryya-
eB. Yallie BCero BCTPEYAKOTCA aHEBPU3MbI 11EBOT0 Xenynodka (J1K).

Mo cBoei fokanu3alun aHeBpuU3Mbl J1IEBOr0 XXenyao4ka knac-
CUULMPYIOTCA KaK MepefHe-neperopofo4HO-BepXyLLIEYHbIE I,
3HAYMTENIbHO PEeXe, Kak 3afiHebasabHble, MpU 3TOM JI0XHbIE
aHeBpU3Mbl 337He6a3aNIbHOro OTAesNia NeBOro Xenyaoyka BO3-
HUKAKT B pe3ynbTaTe HaJpblBa CTEHKU BCIEACTBME MH(APKTA
MMWOKapAa, a TaKkXe Kak OCJI0XKHEHWe npu npoTe3vMpoBaHun Mu-
TpanbHOro KranaHa. OCOGEHHOCTBIO JIOXKHbIX aHEBPU3M SBNSA-

eTCS NOABEPXXEHHOCTb KPOBOTEYEHUAM U IKCTPEHHbINA XapakTep
XUpypruyeckoro nevexus [2, 7, 10, 13, 14, 18, 22].

Mopdhonoruyeckn aHespu3ma cepaua npeanosnaraet y4acTok
WCTOHYEHHOW, Hecokpallarouleics pyobLoBoOi TKaHW, XOpOLO
OrpaHUYeHHON OT COXPAHHOr0 MWOKapAa W BbINSAYMBAOLLENACS
Hag HUM. KNUHWYECKN aHeBpuU3Ma NeBOro XXenyJodka xapakre-
PU3YeTCs Kak y4acToK pybL0oBOro U3MeHeHUs cTeHkn JDK, Koto-
Pblil BU3yarnbHO BbILENAETCA OTCYTCTBMEM [BMXKEHMS (aKUHE3MA)
BO BPEMS CEPAEYHOr0 LMKNA UK napafokcasbHbiM ABUKEHNEM
(BMcknHe3ns). B 3aBucMMOCTY OT NoLLaan aHeBpu3mMaTuieckoro
MeLUKa (M0 OTHOLLEHWIO K 06beMy NEBOr0 XXeJy04Ka B IMacTony)
aHeBpu3Mbl aendrtca Ha mansle (10-15%), cpepHue (16-20%),
6onbluve (21-40%) v ruraHtckue (25%) [15,20, 36].
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SAOHEBASAJIBbHbLIE AHEBPU3MbI JIEBOIO XKETTYJOYKA. OCOBEHHOCTY 1 TAKTVIKA XUIPYPIMMHYECKOIO JIEHEHVIA.

B HacTodLLee BpemMs Hambonee 9deKTUBHbIM METOA0M Jieye-
HUS 60MbHBIX C NOCTUHMAPKTHON aHEBPU3MON CepALa ABNAETCSA
XUPYPrUYecKnis, H4TO NOATBEPXKAAETCA XOPOLWMMU Henocpen-
CTBEHHbIMW W OTAANeHHbIMW pe3ynbTatamMu. Tak, ornepauuoH-
Has NeTaNbHOCTb Y AaHHbIX 60bHbIX cocTaBnser 6,9-10,4%, a
10-neTHAA BbDKMBAEMOCTb — 956-62%, 4TO yb6eauTenbHO nof-
TBEPXAAeT 3 PEKTUBHOCTb XMPYPrU4ECKOro MeToAa B fe4eHNn
60nbHbIX ¢ aHeBpuU3MoN cepaua [1, 9, 12, 15, 18, 23].

YacToTa, 0CO6EHHOCTH KNMHUKM U IMArHOCTUKN 3aaHe6a3ans-
HbIX aHEBPU3M cepaLa

Mo AaHHBIM HEMHOrQYMCIIEHHbIX UCCNEA0BaHUI, YacToTa 3a-
[He6a3anbHbIX aHEBPU3M cepAaua cocTasnset 5,4-9,8% ot obLue-
ro 4yncna aHespu3m nesoro xenypouka [1, 2,15, 19, 34].

Kak npasuno, 3agHe6asanbHble aHeBPU3Mbl (DOPMUPYHOTCA
nocne nepeHeceHHbIX TPAHCMYPATbHbIX MHAPKTOB MUOKapa B
pesynbTaTe NnopaXeHWs Npasoii KOPOHAPHOW apTepun uUnmn oru-
6atolLienn BeTBU NeBON KopoHapHoW aptepuun. Y 50% 60nbHbIX
HaBNIOJAETCA COYETAHHOE NOPaXEeHMe 3TX apTepuid. 13-3a Toro
4TO 3aJHUE MHCHAPKTLI MUOKApAa B GOJbLUNHCTBE Clly4aeB CBO-
€BPEMEHHO He [MarHOCTUPYIOT, 60MbHbIE NEPEHOCAT MH(APKT
MUOKapAa «Ha Horax», u 3T0 CMNOCO6CTBYET BOSHWKHOBEHMIO
aHeBpM3MbI cepaua.

HecmMoTps Ha 3Ha4nNTeNbHbIA 3a NOCiefHue rofbl PocT Yucna
XKEHLLUWMH C 3aAHe6a3aNibHbIMW aHeBpU3MaMK CepAauad, AOMUHM-
PyHOLWMMU 60NbHBIMU C TaKOW NATONOMMEN ABNAKTCH MYX4UHbI.
B 12-18% cny4aes 60nbHble C 3a4He6a3anbHbIMIN aHEBpPU3IMaMN
cepALa UMeroT 1 NepefHIo aHeBpu3My, 0CO6EHHO NPU BO3HMK-
HOBEHWUU Y HUX «LIUPKYNAPHOro» UH(hapKTa Muokapaa.

Tak Kak TpaHCTOpakanbHOe 37eKTpoKapauorpaduyeckoe uc-
CNnejoBaHuWe He ABNAETCA MHKPOPMATUBHLIM METOAOM ANArHOCTU-
K 331He6a3aNibHOM aHeBPU3MbI CEpALA, TOYHbIA ANArH03 MOXHO
NOCTAaBMTb JIMLIb HA OCHOBAHUM JAHHBLIX KOPOHAPO- U BEHTUKY-
norpacum, a TaKxe no pesynbratam YpecnuLLeBOLHOR dX0Kap-
avorpadun [16, 27]. B 60nbLwIMHCTBE Cny4Yaes 3agHe6asanbHble
AHEeBPM3MbI Cepaua UMeT hopMy MeLLKa, KOHUrypauma KoTo-
pOro XopoLo BKUAHA NPY NPOBEAEHMN BEHTPUKYNOrpadun u ner-
KO OonpejensieTcs no u3MeHeHno hopMbl NIEBOrO XXENyno4ka B
CUCTONY U1 Jmnacrony.

Psn nccnegosareneil pasfenstoT aHeBPU3MbI HA Manble, Cpef-
HUE W 60NbLUKE C BbIAENIEHUEM AHEBPU3M C KOHEYHBbIM AMACTO-
nnyeckum 06bemom cBbille 400 mMn, Tak Kak Npu nNogo6HbIX pas-
Mepax MeLLOK CMyCKAETCS B J1eBbIA NyIeBPanbHbIA CUHYC W MIIOTHO
CNasH C NepuKapaoM 1 TKaHbHO NIErkoro, YTo CO3JaeT 3HAYUTENb-
Hble TPYOHOCTW NPU XMPYPrUYeckom nedenun [2, 15, 18, 24, 33].

KnuHuyeckue npusHaku 3acToiHON cepeyHoN He0CTaTO4qHO-
CTW, HapyLleHns puTMa cepaua U MO3roBOro KpoBOOGpaLLeHNs
XapaKTepHbl N1 6ONbHLIX C 33AHe6a3anbHbIMU aHeBpU3Mamu
B COYETAHMW C Pa3pbiBOM MEXOKENY[04YKOBOW Neperopomku, a
Take npu o6beme 3agHe6asanbHbIX aHespusm 6onee 400 mn.
BblleHa3BaHHbIE KIMHUYECKMNE MPU3HAKN SBNAIOTCA CNEeLCTBUEM
PEe3KO CHUXEHHOW COKPATUTENbHOWM (DYHKLMMW NIEBOT0 Xenymoy-
Ka B pesynbTare WLIEMUM MUOKAPAA, YBENMYeHus obbema JIXK,
NoKanusauuu Ccamoil aHeBpU3Mbl U KapAuanbHbIX OCNOXHE-
HUIA, NPWU KOTOPbIX NEBbIA XENyL04eK He MOXET NOLAEPXKMBATh
a[leKBATHYI0 HACOCHYI0 (PYHKLMIO cepAua. Mpu 3TOM CHUXEeHUe
HACOCHOM (PYHKLMW CepAaua W yBenuyeHue o06bema ero Kamep
3a CYeT 3aaHe6as3anbHON aHeBPU3Mbl NPUBOAAT K PA3BUTUIO OT-
HOCWTENbHOWM MUTPaNbHON HEJ0CTATOMHOCTU Y 52% 6ONbHLIX C
MNOBLILLIEHNEM CMCTONIMYECKOr0 [AB/IEHMUS B JIEFOYHOW apTepum n

BO3HWKHOBEHUMIO pubpunnaumum npeacepauin y 13% naumeHTos.
Yeyry6natoT Te4eHne 60N1e3HN U OCNOXHAKT XMPYPruYeckoe ne-
YeHWe Takue (PakTopbl, KaK YaCTUYHbIA UK TOTANbHbIA CAUMYM-
BbI NEPUKAPANT, KOTOPLIA BbISABMAIOT BO BPEMSA onepaunu y 56%
60MbHbIX, @ TaKXe Hanuyue paspbiBa MEXO>Kenyao4KoBoOW nepe-
ropofaku ceppuay 8-12% nauwmentos [2, 3, 17, 21, 30].

MNoka3aHua K onepauuu U )aKTopbl XMPYPru4eckoro pucka

Heo6x041M0 OTMETUTL, YTO Hanm4me y 6051bHOr0 3aaHe6a3arb-
HO aHeBPU3MbI CepALa 3HAYMTENbHO OTATOLLAET KNUHUYECKOEe
COCTOSIHWE M NOBbILLAGT CTENeHb OMepaunoHHoro pucka. Mexons
3 3TOr0, A uccnegosarenei [25, 26, 28, 35] nenaT nokasaHums
K XUpYPruveckomy neyeHunio 3agHeb6asanbHbIX aHeBpu3M cepaua
Ha 1BE rpynnbl:

— HEOT/IOXKHbIE — HANTNYME TAXKENI0N CepAeYHO He0CTAaTO4HO-
CTW, 0BYCIIOBIIEHHON Pa3pbiBOM MEXOKenya404KOoBOW Neperopoa-
KW U1 BbIPQXXEHHOW He[0CTAaTOYHOCTBH MUTPASTLHOIO KlanaHa,
a TaKXe MpU3HaKamu HafpblBa CTEHKW NOCTUH(APKTHON aHeB-
PU3MbI CEpLLA;

— NNaHoBble — Cephe4Has HeJOCTaTO4HOCTb U YacTble Npu-
CTyMNbl CTEHOKApAWW BCMEACTBUE 3HAYUTENILHOTO MOPaXeHUs
KOPOHAPHbIX apTepuii 1 MUOKapAa, a TaKKe HapyLleHus putMa
cepAua, NPUYUHON KOTOPbIX CIYXaT NOCTUH(APKTHBLIE PY6LIOBbIE
Y4aCTKN aHeBpuU3MbI cepaLia.

OTHOCUTENbHLIMU NPOTUBONOKA3AHUAMI AN XUPYPrUYecKoro
neyeHns 3aaHe6a3anbHbIX aHEBPU3M CEpALA ABNAIOTCA JIEro4Has
runeptensms (nynocosoe Aasneuune (M0) csbiwe 60 mm pt. CT.)
C MUTPaNTbHON peryprutauuen, acuHeprus 6onee 60% muokapaa
NeBOro xenyao4ka. Heo6xo4uMO OTMETUTL, YTO 3T NPOTMBOMNO-
Ka3aHus He WCK/YaloT BEPOATHOCTb 6NaronpuaTHOro mcxona
orepauuu, Ho CBUIETENIbCTBYIOT O MOBbLILIEHHON CTENEHN onepa-
LMOHHOr0 pMCKa M BaXHOCTW NPOBELEHUS TLIATENbHOro 06CIe-
[0BaHUs 6ONTLHOrO AN OLEHKMW ero onepabenbHOCTH.

B nocnefnue rofsl NpoBOAUIMCL WUCCIIEA0BAHUS XWU3HECNO-
COOHOCTUM MWUOKApAa B y4acTKax aHeBpu3Mbl Cepiua MeTojamu
MarHUTHO-PE30HAHCHON W OJHOMOTOHHOW 3MUCCUOHHOW KOM-
NbIOTEPHO TOMOrpadum, YT0 3HAYUTESILHO PACLLNPAET BOSMOX-
HOCTb J00NepaLMoHHON OLIEHKU XapaKTepa nopaxeHns Muokapia
1 CTEneHu onepauuoHHOro pucka [5, 8]. B 10 xe Bpems abco-
NKOTHBIMU NPOTMBOMNOKA3AHUAMU ANS XMPYPru4ecKoro NeyeHus
3aJHe6a3anbHbIX aHEBPU3M, 33 UCKNIOYEHNEM NMOCTUH(APKTHOIO
paspbiBa MeXOKeNyJ04KOBOW Neperopoaku, SBMATCA HeJocTa-
TOYHAA (OYHKUMUSA NPABOrO XENy[o4yka ¢ HU3KOI (DpakLmen Bbl-
6poca, CUCTONIMYECKOE CMELLEHUE TPUKYCMMAANBHOr0 KOmbLa
MeHbLUe yem 13 MM, a Takxe neroyHas runepteHsus (M1 6onee
60 MM pT. CT.) 683 MUTPAILHON peryprutauuu.

B HacTofilee Bpems rocnutanbHas neTanbHOCTb NPU XUpyp-
rM4eCcKOM JIe4eHUM aHeBpM3M cepAua, B TOM 4ucne 3agHe6a-
3a/bHbIX, — OfHA U3 OCHOBHbIX Npo6nem. O4HAKO ee nokasaresib
BapbMpyeT B 3aBUCUMOCTU OT BUAA XUPYPrUHECKOro BMeLLaTe N b-
CTBA 1 UCXOAHOr0 COCTOSAHWA NALMEeHTOB. Tak, y NaLueHToB ¢ 06-
e dpakuueir Boibpoca meHee 30% NeTanbHOCTb COCTABNAET
12%, a npu BbINOIHEHWUM OMepaLu N0 3KCTPEHHbLIM NOKA3aHUSM
pocturaet 22%. lNocneaHne nccnefoBaHus BbIABUIN YMEHbLLIE-
HUWE rOCMMUTaNbHOM NeTanbHOCTK 10 3—7% Npu 3HO0BEHTPUKYNO-
NnacTuke NeBoro xenyaoyka no cpasHeHuto ¢ 10-20% B nepuog
CTaHOBMEHMSA XUPYPrum NOCTUHAPKTHON aHeBPU3MbI cepaua [4,
7,10, 15, 29].

CyLLiecTBYET HECKONIbKO FPYNN MPUYNH XUPYPrMYECKOro pucka
Yy NaLWEHTOB C 3aHe6asanbHbIMU aHEBPU3MaMu CepaLa: KIuHu-
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yeckne, OyHKUMOHANbHbIE W reomeTpuyeckue. KnnHuyeckumu
(bakTOpamMi MOBbILLIEHHOTO XMPYPrMYECKOro puUcka SBASKOTCS
MHOXXECTBEHHbIE MH(PAPKTbI MUOKapaa B aHamHese, -1V dyHk-
LIMOHaNbHbIE KNaccbl cepheyHoit HepocTtatoqHocTU no NYHA.
BaXHbIMW (DYHKLMOHANbHLIMKU (hakTOpamMmn XMPYPru4eckoro pu-
CKa CnyXaT 3Ha4YuTeNbHOE CHUDKEHWE OO6LLEA M CerMeHTapHO
(bpakuun BbIGPOCA NEBOrO XENYA04Ka U er0 KOHEYHbI AnacTo-
nuyecknii guametp (KOL) 6onee 2,5 cM, yKOpo4YeHue nonepey-
HOW OCK OCHOBaHUsA MeHee Yyem Ha 20%. pu 3aToM, HEe3aBUCUMO
0T MeTOAa NNAcTUKKX NEeBOro XXenyaodka U o6bema peBackyns-
pu3auun, neTanbHOCTb y naumeHToB npu KO, npesbiwatoLem
2,5 cMm, ocTaetca Haubonee Bbicokoi [18, 31, 37]. l'eomeTpuye-
CKMEe KpUTEPUI NOBBILLEHHOTO XUPYPrUYECKOro PUCKA: KOHEYHbI
AUACTONNYECKUn auameTp aHeBpu3mbl 6onee 40% o1 nepumeTpa
JDK, noBblLIeHNe UHAEKCA KOHEYHOMO AMACTONIMYECKOro 06bema
JIK v pacxogawmiics tun reomeTtpum cteHok JIK [38, 39].

TsHKecTb W xapakTep NOPaXeHUs KOPOHAPHOro pycna y 60nb-
HbIX C 3afHe6asanbHON aHeBpu3mon JIK ABNATCA BaXHbIMU
thakTOpamu pucka rocnuTanbHOR NeTanbHOCTL.

K 3Ha4uMbIM (OYHKLMOHANBHBLIM (hakTopaMm XWpypruyeckoro
pUCKA OTHOCATCS TaKXe CTEHO3 CTBOMA IeBOA KOPOHAPHOWN apTe-
pUM WU NOPaXKeHMe TPeX OCHOBHbIX KOPOHAPHbIX apTepuii, npu
3TOM CYLLECTBEHHOE BfMSHWE HA MCXO[ Onepauuu OKasbiBaeT
NONHOTa peBacKynapu3aLmMm Mnokapaa, Tak kak agekBaTHoe BOC-
cTaHoBneHne pyHKuum JIK HabnogaeTcs nuLib Ha hoHe NOSHOM
peBacKynapusaumn Muokapa.

B 2006 r. rpynna RESTORE BbisiBUNa, YTO OONEPALMOHHAS MU-
TpanbHas peryprutaums, yaile Bctpeyaemas y 60/bHbIX ¢ 60Sb-
lWMKU 06bEMaMI NIEBOTO XKeNyao4Ka U 60nee HU3KON ppakLuneit
BbI6POCA, CNYXWUT HE3aBUCUMbIM (DAKTOPOM ONepaLMoOHHOro pu-
cka netanbHocTm [17, 21, 29].

JKenyno4KoBbIe TaXUapuTMnUK — TaKXXe 0fUH U3 FPO3HbIX dhak-
TOPOB PUCKA NOCNEONepaLmMoHHOI NeTanbHOCTU nNpu 3agHe6a-
3anbHbIX aHeBpu3max cepaua [9 ,18]. U. Sartipy n coasT. [36] B
2005 1. M0 AaHHbIM aHanu3a HenocpPeaCTBEHHbIX N OTLASIEHHbIX
pe3ynbTaToB NeveHns 136 60MbHbIX, NEPEHECLINX reoMeTpuye-
CKYI0 pekoHCTpyKLUuio JIXK no nosofy aHeBpuU3Mbl CepAua, Bbl-
SIBUMN OCHOBHbIE (haKTOPbl pUCKa NETaNbHOCTM W MOBTOPHOIA
rocnutanuaaumu. OnepaunoHHas netanbHoOCTb cocTasuna 7,4%.
Moxunon Bo3pacTt, AvabeT M HeLOCTATOYHOCTb MUTPAnbHOMO
knanaHa llI-IV cteneHun 6binn OOCTOBEPHbIMU (DaKTOpPaMmn one-
PaUMOHHON neTanbHOCTK. [JOCTOBEPHbIMU (haKTOpamMu pucka
NOBTOPHOM TOCMNWUTANMU3ALMW W BHE3AMHOW CepeyHO CMepTu
00/bHbIX, MEPEeHeCLUNX Onepauuto, OKa3anucb MOXMI0A BO3-
pacT W BbICOKas CTeNeHb MUTpPanbHoii peryprutaunn. OgHako J.
Williams u coaBT. nokasanu xopolune pe3ynbTaTbl afeKBaTHON
onepauu reoMeTpUYECKoi PeKOHCTPYKLMM 1EBOr0 XXeNnyao4ka y
60NbHbIX MOXWII0ro Bo3pacra [21].

TaKkTUYeckue acnekTbl XUPYPru4eckoro neyveHus

Heo6x0aMM0 OTMETUTb, YTO MMPOBOI OMbIT ONEpaLnid Npu no-
CTMH(APKTHbIX aHeBPU3Max 3afHeli CTEHKU NIEBOr0 Xenynoyka
CPaBHUTENbHO HEBENWK, U OTCYTCTBYET CTaHAAPTU3MPOBAHHAs
TEXHMKA BbINONHEHWA Takux BMewatenscTB [1, 2]. Hecmotps
Ha TO, Y4TO MPaKTMYECKM BCE KAapAMOXMUPYPri NPU3HAKOT OCHOBOW
XUPYPrYecKoro neyveHus 3apHe6asanbHbIX aHEBPU3M cephua
KOHLEMNLMI0 MaKCUMANTbHO MOJSTHOI peBackynspu3aumm Muokap-
A C PEKOHCTPYKLMER NEBOr0 Xenyaoyka 1 Koppekumen kapaun-
ANbHbIX OCNOXHEHWNI (P3PbIB MEXOKENYA04KOBON NEperoposkm
W MUTPANbHAA Peryprutaums), MHEHU O MONHOTE BbIMOAHEHUSA
OCHOBHbIX 3Tan0B PEKOHCTPYKLIMM NPOTUBOPEYNBbI, U O CUX NOP
AMCKYCCMIO BbI3bIBAKOT CrieaytoLLme BOnpoCh!:

— (D EKTUBHOCTb W LIESIEC000PA3HOCTb NPUMEHEHUS NUHEN-
HOW U 3HOOBEHTPUKYNAPHON FeOMETPUYECKON PEKOHCTPYKLMM
NEBOro Xenyao4ka y 60MbHbIX C pasinyHbIMKU BUAaMn 3agHe6a-
3a/bHbIX aHEBPU3M;

— XMUpypruyeckas TakTuka y 60nbHbIX C HE60/bLUMMU aHEBPU3-
Mamu 3agHe6a3anbHbIX 0TAENO0B CepaLa;

— NOKa3aHWs K NPOBEAEHMIO U Lieneco06pasHOCTb BbIMOHEHMS
onepauuii Ha MUTPaNbHOM KnanaHe B 3aBUCMMOCTW OT CTEMeHM
MUTPANBLHON PerypruTauum; — Xupypruyeckoe neveHune nepeaHe-
3a[HNX aHEBPM3M JIEBOMO XKEeNyao4Ka.

Pan wccneposartenen [1, 15] cyntaioT, 410 HeboNblUKME 3a-
QHe6a3anbHble aHEeBPU3Mbl, ¥ KOTOPbIX MMEETCS COXpaHeHHas
MblILLEYHas CTPYKTypa C HeBOMbLUMM Y4aCTKOM BbINSAYMBAHUS,
He MOANEXaT PEKOHCTPYKLMW, U MOXHO OrPaHUYUTLCA TONbKO
peBackynsapusaumen Muokapaa, 0CO6eHHO CUCTEMbI NPaBON KO-
POHAPHOI apTepun. B To e Bpems, eciu Kynon BbINAYUBaAHUA
npeacTaBfieH COeAUHUTENTbHOM TKaHbIO, K TOMY )Xe 0TMeyaeTcs
muTpanbHas peryprutauus Il-lll ctenesn, 10 He0OX0AUMbI Bbl-
NONMHEHWEe NINHEAHOM NNACTUKM U YCTPaHEeHWe MUTPanbHOR pe-
rypruTaummn, NoOCKOMNbKY Takue aHeBpU3Mbl MOTYT YBENIMYMBATHCH,
4TO NPUBOANT K YCYry6neHMo cTeneHn MTPaNbHO HeJoCcTaToY-
HOCTW.

M. M. Anwmnbas v coasT. [1, 2] Ha OCHOBaHMW COBCTBEHHOIO
ONbITa XMPYPruvecKoro neyYeHns 3agHe6asanbHbIX aHEBPU3M fe-
BOr0 Xenyaoyka cepaua cyuTaoT, YTo NPy HAIUYUM aHEBPU3MbI
3afiHen CTeHKn JIK Heo6xoauMO LUMpPe BbINOMHATL €6 KOppPeK-
LU0, MpK 3TOM NIMHEAHAsA NiacTUKa nokasaHa npu HeboMbLUNX
pasmepax aHeBpu3mbl. MMpu pasmepax aHeBpu3Mbl 6onee 5 cm
B AMameTpe MoKas3aHa NnacTuka 3afHeil CTEHKU NEBOro Xeny-
[04Ka CMHTETUYECKOW 3annatoil. [ns nnacTuku aHeBpu3Mbl
3aJHeN CTEHKW NEeBOro >Kenyaoyka cheayet WCNoNb3oBaThb 3a-
nnaty oBafbHOM (POPMbI, COOTBETCTBYIOLLYID MO pa3Mepam W
KOH(OUrypaumm ycTblo aHeBpU3MaTU4eckoro Mewika. Mpu Hanu-
YUU MUTPAIbHOW peryprutauum, o06ycnoBneHHon aucdyHKuuen
3a[IHeN ManuNnAapHo MbllLLbI, HEO6XOAUMO COMMU3UTL nanun-
NAPHbIE MbILLbI WU BbINOMHUTL NNACTUKY (PUOPO3HOr0 Kofbla
MUTPANbHOrO KrnanaHa y nauueHToB C aHHynoaunarauuen. lMpu
3TOM 0643aTefIbHbIM KOMMOHEHTOM BMeLIaTeNnbCTBa ABNAETCS
NoNHas peBackynapusauns Muokapaa C LUYHTUPOBAHWEM BCEX
NOPaXKeHHbIX KOPOHAPHbIX apTepuid. Mpn Hanu4yun y 60MbHOMO
CPeaHnX, GONbLUNX W TUraHTCKUX 3aAHe6a3anbHbIX aHeBpuU3M
noKasaHusa K onepawmn abCcomntoTHbIE, 0COBEHHO MPU FUFrAHTCKNX
pasmepax aHeBpuU3M, KOTOpble NPeACcTaBAOT 60MbLLIOIA PUCK Ans
XKN3HM BObHbBIX, 2 ANS XMPYPra 03HA4atoT NOBbILUEHHYIO CTeNeHb
CNOXHOCTW XNPYPrivecKoro BMeLIaTeNlbCTBa U BbICOKYHO rOCnU-
TanbHYl0 NeTanbHOCTb. B HacTosLee BpemMst OCHOBHbIM BMAOM
PEKOHCTPYKLMK NIEBOTO XXeNnyao4ka y Takux 60MbHbIX ABNSETCA
onepaus reoMeTpUYecKoit peKOHCTPYKLMM No [lopy ¢ pasnnyHoil
moaudomkaumeit [1, 18, 23, 35]. Hann4ue y 48-50% navmneHToB ¢
3aaHe6a3anbHbIMU aHEBPM3MaMK OTHOCUTENbHON MUTPanbHON
HEeJ0CTaTOYHOCTM PA3NIMYHON CTENeHN Hepeako TpebyeT BbINos-
HEHWS1 NNACTMYECKMX OMepaLuidi Ha MWUTPANIbHOM KnanaHe, a y
6-10% — npoTte3npoBaHua MuTpanbHoro knanaxa [9, 11, 30, 32,
39]. HecmoTp# Ha pag COOBLLEHNIA O 3HAYUTESTbHOM YMEHbLLIEHNN
CTENeHn MUTPanbHOIA peryprutauum nocne aaekBaTHom peBacky-
napusauum MMokKapaa U peMofenvMpoBaHMa NeBOro XKenyaouka
[1,4,29], 0o cMx NOp HEBO3MOXXHO MPOrHO3MPOBATL TEYEHME MU-
TpanbHoi peryprutauun Il n, ocobeHHo, Il cTeneHn B 0TAaneHHbIe
CPOKW nocne onepauuun, 4To TpebyeT NpoBeAeHNUs AanbHEALLINX
nccnenoBaHuil.

CNoXHbIM M Manon3y4eHHbIM SBSETCA BOMPOC O Lienecoo-
Opa3HOCTM XMPYPrMYeCcKOro fnevyeHWst 60ONbHbIX C nepefHesa-
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HUMU aHeBpu3mMamu cepaua. 3T 6GONbHblE M3-3a TAXKENOro
KNUHWYECKOr0 COCTOSHWSA, 06YCNIOBNEHHOIO 3HAYUTENbHBIMU Ha-
PYLUEHUAMW KOHTPAKTUbHOWA CNOCOOHOCTA MUOKAPAA, CHMTALOT-
€A KaHguparamu Ha nepecagky cepaua [17, 18]. B 10 xe Bpems
06HaAeXMBaOLWMUM (DAKTOPOM CTano coobLleHne 06 ycnewHom
NPOBEAEHN OnepaLun reoMeTPUYecKON PEKOHCTPYKLIMI NEBOro
XKenyao4ka aByms (nepefHen u 3afHeil) CUHTETUYeCKUMU 3anna-
Tamu [1, 2].

Pe3ynbTaTbl XMPYPruveckoro NeveHus

B nutepatype, NOCBALEHHOW XUPYPrUYECKOMY NEYEHUIO no-
CTUH(APKTHBLIX aHeBPWU3M cepAua, UMEKTCH eAMHWUYHbIE CO-
06LLeHNs 0 pesynbTaTax onepaunii No nosoay 3afHebasanbHbIX
AHEBPM3M NIEBOr0 XeNya04Ka. 3TO 0OBACHAETCA TEM, YTO Pe3yib-
TaTbl MX XMPYPrMY4eCKOro NeYeHus aHanu3npytoT B 06LLEI rpynne
60MbHbIX C aHeBpM3Mamun cepaua, 6e3 BblAeNeHUs HEMHOMO4UC-
NIEHHON noArpynnel.

J. Raman v coasr. [33] NpoBesin CPaBHUTENbHBIA aHANM3 pe-
3yNbTaTOB XMPYPrU4ecKoro ieYeHns AByX rpynn 60SbHbIX: C 3a-
AHe6a3anbHbIMK aHeBpu3Mamu (17 NauneHToB) U C NepegHUMU
aHespuamamin cepaua (86 nauneHtos). Bcem 60fbHBIM, Kpome
peBackynapusaLum MMokapAa, 6biia BbINOSHEHA PEKOHCTPYKLMS
nesoro xenyaoyka no [opy, a 13 60nbHbIM B rpynne 3agHe6a-
3aMnbHbIX aHEBPW3M — MACTUKa MUTPANbHOrO KranaHa W3-3a
BbIDQXXEHHOM MUTPaNbHOM peryprutauun. ABTOPbI OTMETMAN
XOPOLUMIA KIMHUYECKNA 3CppeKT onepaumn B 06eux rpynnax u
OTCYTCTBUE AOCTOBEPHbIX PA3NINYMIA NPU OLEHKE HEMOCPeACTBEH-
HbIX W OTAaneHHbIX (B0 roga) pesynbTatoB. OnepaumoHHas ne-
TanbHOCTb B 1-i rpynne coctasuna 5,8%, B0 2-it — 7%. Yepe3
rog 73 n 77% 60nbHbIX 1-i 1 2-1 rpynn, COOTBETCTBEHHO, OTHO-
cunueb K | dpyHkumoHansHomy knaccy no NYHA. CoenaH BbiBOA
06 3)HeKTMBHOCTI XUPYPTrUYECKOr0 NEYeHns 3aaHeba3anbHbIX
AHEBPM3M CepfLa C HeBbICOKOM CTEMNEHb 0NePaLMOHHOI0 pucka.

Mo paHHbIM B.W. Ypcynenko u coasT. [15], fons 60MbHbIX C
3aHe6a3anbHbIMM aHeBPU3Mamn COCTaBnseT 5,4% 0T 06Len
YUCNEHHOCTY 6ONbHBIX C aHeBpM3MamMu cepaua, npu atom 3,4%
NauneHTOB HY)XOAKOTCA B XUPYPriveckom BMeLlatenscTee. 13 58
60MbHbIX € 3aHe6a3anbHbIMI aHEBPU3MAMM PE3EKLNA aHeBPU3-
Mbl 6blfia BbINONHEHA y 35 nauueHToB. OnepauuoHHas netab-
HOCTb cocTaBuna 2,8%. Pa3paboTaHHas aBTOpaMu MeTOAMKA
pesekunn 3aaHe6as3anbHON aHEBPU3MbI «U3HYTPU» C MACTUKON
NEBOro Xenyao4ka CO6CTBEHHbIMM TKaHAMM 60/IbHOMO NnokKasana
[0CTOBEPHOE YMEHBLLEHWNE KOHEYHOMO ANacTONNYeCcKoro o6bema
Ha 41,8% c yBenuyeHnem chpakuuu Bbibpoca JIXK Ha 27%, npu
9TOM KOHTPOSIbHai PEHTreHOKOHTPAcTHas BEHTPUKYnorpadus
BbISIBINI2 XOPOLLIMIA 3¢PCPEKT MO BOCCO3LAHUI0 FEOMETPUM JIEBOTO
Xenyfoyka.

WHTepec npefCcTaBnAOT ABa MCCNEA0BAHMS MO CPABHUTESILHON
OLieHKe HernocpefCTBEHHbIX 1 OTAANEHHbIX Pe3ynbTaToB XMPYp-
MM4ecKOro NeYeHus B ABYX rpynnax 60sbHbIX — C MMHEAHON nna-
CTUKOI U reOMEeTPUYECKOI PEKOHCTPYKLMER NEBOro Xenyaoyka
no dopy.

Tak, P. Antunes u coast. [17] n R. Lange u coasT. [23], 0CHO-
BbIBAsACb HA OLiEHKE HEMnoCPefCTBEHHbIX U OTAANEHHbIX Pe3ysib-
TaToB, He BbISBUIIN CYLLECTBEHHbIX Pa3fIM4Mil B IEYEHNUN NOCTUH-
(hapKTHbIX aHEBPM3M CepALa MeTOA0M SIMHENHOM NNACTUKMA WAN
PEKOHCTPYKLWK NeBOro xxenyaoyka no [opy. GCaenaH BbiBog, 4TO
METOAMKA PeKOHCTPYKUMK JIK gosmkHa noaéuparbes MHAUBMAY-
aNbHO ANA KaXA0ro naumeHTa, Ucxoas 13 pasmepos, HOPMbI 1
KONKU4YecTBa PyOLIOBLIX M3MEHEHWIA NIEBOMO XKENy04Ka, Npu 3TOM
ANs HeBOMbLUNX aHEBPM3M Cepaua MOXET ObiTb MO-NpPexHeMy
BOCTPEOOBAH NPOCTON W WAAALLIMA METOA NINHEAHOR NNACTUKM.

B 10 e Bpemsa P. Klein 1 coaBT. [27] Ha OCHOBaHMK aHanm3a
KaK HeMnocpefCTBEHHbIX, TaK U OTAANEHHbIX PE3ynbTaToB XuUpyp-
MMYecKoro fievyeHns aHespusm cepgua (1233 nauuenta), cpeam
KOTOpPbIX 3afHe6a3anbHble aHeBPU3MbI COCTaBuUNn 6,7%, Nokasa-
N AOCTOBEPHOE NPEUMYLLECTBO ONEpaLmit TeOMETPUYECKOI pe-
KOHCTPYKLUM NEBOr0 Xenynovka no [lopy nepen NMHERHON nna-
cTuKoN. 06Lasn NeTanbHOCTb B aHANU3UpyeMon rpynne 60MbHbIX
cocTtasuna 6,9%. B rpynne 60/bHbIX C ABMNEHUAMMW CEpAeYHHON
HepjocTato4HocT (33% cnyvaeB) onepauuoHHas JeTanbHOCTb
6bina 11%, otpanenHas (3-neTHWiA nepuo HabslLeHns) CMepT-
HOCTb cocTaBuna 15,2%. AfleKBaTHO BbINOJIHEHHAS PEBACKYNSApU-
3aUua MUOKapaa CHWKAeT CTeneHb ONepaLuoHHOro pucka, B TO
BpeMS KakK HeoOX0ANMOCTb NPOBEAEHMS XMPYPrNYECKMX BMELLA-
TeNbCTB Ha KnanaHax cep/La cnoco6CTBYET NOBbILLEHWUH CTENEHN
0MepaLnoHHOro puUcka y 60MbHbIX C MOCTUH(APKTHON aHeBPU3-
MOV cepaua.

JIOrMcTUYECKUIA PErpeccroHHbIA aHann3 He BbISBMN HI OJHOO
KNUHWYECKOro UAn reMoanHaMinyeckoro aktopa, no KOTopomy
MOXXHO 6bIN0 6bl NPOrHO3MPOBaTh Pe3ynbTaT onepaunuu. Takum
06pa3oM, XNpyprveckoe neveHne 60MbHbIX C 3aaHe6a3anbHbIMU
aHeBpU3MaMK cepaLa ABNSETCS OOHUM M3 Hanbonee CrOXHbIX U
aKTyanbHbIX METOJ0B KOPOHapHOW xmpyprun. Vimetowmecs pe-
3ynbTaThl UCCNENOBAHMA ManO4UCIEHHbI U MPOTUBOPEYMBBI, 0CO-
6EHHO B OTHOLUEHWUWN XUPYPrUYECKOW TaKTUKW U OLIEHKW UTOrOB
neveHms. Bce ato TpebyeT npoBeieHNs AanbHeRLWNX NccneaoBa-
HUI C LeNbo YNYYLLEHUS U KOHKPETU3ALMM Pe3ynbTaTos.
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ANNOTATION

The literary review reflects the main current data on the problem
of surgical treatment of postero-basal left ventricular aneurysms.
It is shown that, despite the small percentage of these aneurysms
in patients with coronary heart disease (CHD), their importance
for surgical treatment is significant, since the effective correction
of detected disorders of cardiac structures, myocardium and
coronary arteries has not been sufficiently developed to date,
and many issues of surgical tactics are contradictory. This
applies both to the type of geometric reconstruction of the left
ventricle, and the feasibility of mitral regurgitation correction,
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which due to dysfunction of the papillary muscles is observed
in almost all patients with postero-basal aneurysms of the heart.
The question of the combined correction of the interventricular
septum rupture in patients with postero-basal aneurysms remains
complex and unresolved until now. The relevant problem is the
choice of surgical tactics of left ventricular reconstruction using
two patches in the presence of anteroposterior aneurysms. All of
the above reflects the need for further research on the problem of
surgical treatment of postero-basal aneurysms of the heart.
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In most cases, heart aneurysms are formed after a transmural
myocardial infarction due to occlusion of one of the major coronary
arteries. Injuries and wounds of the heart with damage of the
coronary arteries as a cause of aneurysm are no more than 1% of
all cases. Most often there are aneurysms of the left ventricle (LV).

According to their localization, left ventricular aneurysms are
classified as anteroseptal-apical and, much less frequently, as
postero-basal, while false aneurysms of the postero-basal region of
the left ventricle arise as a result of a wall rupture due to myocardial
infarction, as well as a complication of a mitral valve replacement.
The peculiarity of false aneurysms is the susceptibility to bleeding
and the emergency nature of surgical treatment [2, 7, 10, 13, 14,
18, 22].

Morphologically, cardiac aneurysm is supposedly the area of
a thinned, noncontracting scar tissue that is demarcated from a

well-preserved myocardium and that bulges over it. Clinically, left
ventricular aneurysm is characterized as a section of the LV wall
scarring, which is visually distinguished by a lack of movement
(akinesia) during the cardiac cycle or paradoxical movement
(dyskinesia). Depending on the area of the aneurysmal sac (in
relation to the volume of the left ventricle in diastole), aneurysms
are divided into small (10-15%), medium (16-20%), large (21-
40%) and giant (25%) [15, 20, 36].

Currently, the most effective treatment method for patients with
postinfarction heart aneurysm is surgical, which is confirmed by
good immediate and long-term results. Thus, surgical mortality in
these patients is 6,9-10,4%, and 10-year survival-56-62%, which
convincingly confirms the effectiveness of the surgical method in
the treatment of patients with heart aneurysm([1, 9,12, 15, 18, 23].
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PECULIARITIES AND SURGICAL TREATMENT TACTICS
OF POSTERO-BASAL LEFT VENTRICULAR ANEURYSMS

Frequency, clinical picture and diagnostics peculiarities of
postero-basal heart aneurysms

According to a few studies, the frequency of postero-basal heart
aneurysms is 5.4-9.8% out of the total number of left ventricular
aneurysms [1, 2,15, 19, 34].

As a rule, postero-basal aneurysms are formed after myocardial
infarction as a result of right coronary artery damage or circumflex
branch of left coronary artery. In 50% of patients there is a
combined damage of these arteries. Since posterior myocardial
infarctions in most cases are not diagnosed on time, patients
tolerate myocardial infarction "on their feet", and this contributes to
the occurrence of heart aneurysm.

Despite the significant increase in the number of women with
postero-basal heart aneurysms in recent years, men are the
dominant patients with this pathology. In 12-18% of cases patients
with postero-basal aneurysms of the heart have an anterior wall
aneurysm, especially if they have a "circular" myocardial infarction.

Since transthoracic electrocardiographic examination is not an
informative method of postero-basal heart aneurysm diagnosis,
an accurate diagnosis can be made only on the basis of coronary
and ventricular angiography results, as well as transesophageal
echocardiography [16, 27]. In most cases, the postero-basal heart
aneurysms have a shape of a sac, and its configuration is well
visible during ventricular angiography and is easily determined by
left ventricle shape change during systole and diastole.

A number of researchers divide aneurysms into small, medium
and large ones, while separating the aneurysms with an end-
diastolic volume over 400 ml, since at such volumes the sac
drops into the left pleural sinus and gets tightly adhered to the
pericardium and lung tissue, which creates significant difficulties
in surgical treatment [2, 15, 18, 24, 33].

Clinical signs of congestive heart failure, cardiac arrhythmias
and cerebral stroke are typical for patients with postero-basal
aneurysms in combination with a rupture of the interventricular
septum, as well as postero-basal aneurysms with the volume
more than 400 ml. Clinical signs above are the result of a severely
reduced contractile function of left ventricle as a consequence of
myocardial ischemia, increase in the volume of LV, localization of
the aneurysm itself and cardiac complications where left ventricle
can not support an adequate contractile function. At the same time,
decrease in the pumping function of the heart and increase in the
volume of its chambers due to postero-basal aneurysm lead to
the development of relative mitral insufficiency in 52% of patients
with increased systolic pressure in the pulmonary artery and the
occurrence of atrial fibrillation in 13% of patients. Factors such
as partial or total adhesive pericarditis, which are detected during
surgery in 56% of patients, as well as the presence of a rupture
of the interventricular septum in 8-12% of patients, aggravate the
course of the disease and complicate surgical treatment [2, 3, 17,
21, 30].

Indications for surgery and surgical risk factors

It should be noted that the presence of postero-basal heart
aneurysm significantly aggravates the clinical condition of the
patient and increases the degree of operational risk. Based on this,
a number of researchers [25, 26, 28, 35] divide the indications for
surgical treatment of postero-basal aneurysms into two groups:

- urgent - the presence of severe heart failure due to rupture of
the interventricular septum or severe mitral valve insufficiency, as

well as signs of postinfarction aneurysm wall rupture;

- routine — heart failure and frequent episodes of angina pectoris
due to significant coronary artery and myocardial damage, as well
as rhythm disorder, the cause of which are postinfarction scar
areas of heart aneurysm.

Relative contraindications for surgical treatment of postero-basal
heart aneurysms are pulmonary hypertension (pulse pressure (PP)
> 60 mm of Hg.) with mitral regurgitation, asynergia more than
60% of the left ventricular myocardium. It should be noted that
these contraindications do not exclude the possibility of a favorable
outcome of the operation, but indicate an increased degree of
operative risk and the importance of conducting a thorough
examination of the patient to assess his operability.

In recent years, myocardial viability studies were conducted
in the areas of cardiac aneurysm using magnetic resonance and
single photon emission computed tomography, which significantly
expands the possibility of preoperative assessment of myocardial
damage and the degree of operative risk [5, 8]. At the same time,
absolute contraindications for surgical treatment of postero-basal
aneurysms, except postinfarction rupture of the interventricular
septum, is insufficient function of the right ventricle with low
gjection fraction, systolic displacement of the tricuspid annulus
less than 13 mm, as well as pulmonary hypertension (PP > 60 mm
Hg) without mitral regurgitation.

Currently hospital mortality in surgical treatment of heart
aneurysms, including postero-basal, is one of the main problems.
However, its rate varies depending on the type of surgery and
the initial condition of the patients. Thus, in patients with a total
ejection fraction less than 30% the mortality is 12%, and when
performing operations on emergency indications — up to 22%.
Recent studies have revealed a decrease in hospital mortality to
3-7% in left ventricular endoventricular plasty, compared with
10-20% in the period of postinfarction heart aneurysm surgery
establishment [4, 7, 10, 15, 29].

There are several groups of causes of surgical risk in patients
with postero-basal aneurysms: clinical, functional and geometric.
Clinical factors of increased surgical risk are multiple myocardial
infarction history, Ill-IV NYHA functional classes of heart failure.
Important functional factors of surgical risk are a significant
reduction of total and segmental left ventricular ejection fraction
and its end-diastolic diameter (EDD) > 2.5 cm, transverse axis
shortening < 20%. Thus, irrespective of left ventricular plasty
method and revascularization extent, mortality in patients with EDD
> 2.5 cm remains the most high [18, 31, 37]. Geometrical criterias
for high surgical risk are end-diastolic diameter of the aneurysm
> 40% of the LV perimeter, LV end-diastolic volume increase and
diverging geometry of the LV walls [38, 39].

The severity and nature of coronary artery disease in patients
with LV postero-basal aneurysm are important risk factors for
hospital mortality.

Significant functional factors of surgical risk also include stenosis
of the left coronary artery trunk or lesion of the three main coronary
arteries, having the completeness of myocardial revascularization
a significant impact on the outcome of the operation, since
adequate restoration of LV function is observed only with complete
myocardial revascularization. In 2006. the RESTORE group
revealed that preoperative mitral regurgitation, more frequent in
patients with large volumes of LV and lower ejection fraction, is an
independent factor of operational mortality risk [17, 21, 29].

Ventricular tachyarrhythmias are also one of the most dangerous
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risk factors for postoperative mortality in postero-basal aneurysms
of the heart [9 ,18]. In 2005 U. Sartipy et al. [36] identified the
main risk factors for mortality and re-hospitalization according
to the analysis of immediate and long-term treatment results of
136 patients that underwent geometric reconstruction of LV due
to cardiac aneurysm. Operational mortality was 7.4%. Elderly
age, diabetes and llI-IV degree mitral valve insufficiency were
reliable factors of operative mortality. Significant risk factors
for re-hospitalization and sudden cardiac death of patients who
underwent surgery were elderly age and a high degree of mitral
regurgitation. However, J. Williams et al. showed good results of
adequate operation of left ventricular geometric reconstruction in
elderly patients [21].

Tactical aspects of the surgical treatment

It should be noted that the worldwide experience of operations
in postinfarction aneurysms of LV posterior wall is relatively
little and there is no standardized technique for performing
such interventions [1, 2]. Despite the fact that almost all cardiac
surgeons recognize the concept of the most complete myocardial
revascularization with the reconstruction of the left ventricle and
correction of cardiac complications (rupture of the interventricular
septum and mitral regurgitation) as a basis of surgical treatment of
postero-basal heart aneurysms, opinions on the completeness of
the main stages of reconstruction are contradictory and still raise
the following questions:

- the effectiveness and feasibility of linear and endoventricular
geometric reconstruction of the left ventricle in patients with
different types of postero-basal aneurysms; — surgical tactics in
patients with small aneurysms of the postero-basal heart region;
— indications and the feasibility of performing operations on the
mitral valve depending on the degree of mitral regurgitation; —
surgical treatment of LV posterior-anterior aneurysms.

Number of researchers [1, 15] believe that small postero-
basal aneurysms, which have a preserved muscle structure with
a small area of protrusion, are not subject to reconstruction, and
can be limited only to myocardial revascularization, especially
the right coronary artery system. At the same time if the dome
of protrusions is presented as a connective tissue, furthermore,
with lI-Il degree mitral regurgitation, it is necessary to implement
a linear plasty and eliminate mitral regurgitation, because such
aneurysms may increase which leads to worsening of the mitral
insufficiency degree.

M. M. Alshibaya et al. [1, 2] based on their own experience of
surgical treatment of LV postero-basal aneurysms believes that
in the presence of LV posterior wall aneurysm it is necessary to
perform its correction more widely, while linear plasty is indicated
for smaller sized aneurysm. When the size of the aneurysm is more
than 5 cm in diameter, LV posterior wall plasty with synthetic patch
is indicated. For LV posterior wall aneurysm plasty an oval patch
corresponding in size and configuration with aneurysm sac ostium
should be used. In the presence of mitral regurgitation caused by
dysfunction of the posterior papillary muscle it is necessary to bring
together the papillary muscles and perform mitral valve fibrous
ring plasty in patients with annular dilatation. At the same time a
mandatory component of the intervention is complete myocardial
revascularization of all affected coronary arteries with the bypass
surgery. If the patient has medium, large and giant posterior
aneurysms, the indications for surgery are absolute, especially
with giant sized aneurysms which have a great risk for patient’s life
and an increased degree of surgical intervention complexity for the
surgeon as well as high hospital mortality. Currently, the main type

of left ventricle reconstruction in such patients is the Dor geometric
reconstruction operation with different modifications [1, 18, 23,
35]. The presence of relative mitral insufficiency of varying degrees
in 48-50% of patients with postero-basal aneurysms often requires
mitral valve plasty, and in 6-10% — mitral valve replacement [9,
11, 30, 32, 39]. Despite the number of reports about significant
decrease in the degree of mitral regurgitation after an adequate
myocardial revascularization and left ventricular remodeling [1, 4,
29], it is still impossible to predict the course of Il degree mitral
regurgitation and especially lll degree one in the long term after the
operation which requires further research.

The question of surgical treatment’s expediency in patients with
anterior-posterior heart aneurysms is complex and poorly studied.
Due to severe clinical condition caused by significant disorders
of myocardial contractile ability these patients are considered
candidates for heart transplantation [17, 18]. At the same time,
an encouraging factor was a report about successful left ventricle
geometric reconstruction operation using two (posterior and
anterior) synthetic patches [1, 2].

The results of surgical treatment

In the literature on surgical treatment of postinfarction heart
aneurysms there are sporadic reports on results of the left ventricle
postero-basal aneurysms operations. This is due to the fact that
the results of their surgical treatment are analyzed in the general
group of patients with heart aneurysms, without the allocation of
a small subgroup.

J. Raman et al. [33] carried out a comparative analysis of
surgical treatment results in two groups of patients: those with
postero-basal aneurysms (17 patients) and those with anterior
aneurysms (86 patients). Except myocardial revascularization all
patients underwent Dor LV reconstruction, and 13 patients from
the posterior aneurysms group had mitral valve plasty due to
severe mitral regurgitation. Authors noted a good clinical effect
of the operation in both groups and the absence of significant
differences in the evaluation of immediate and long-term (up to a
year) results. Operational mortality in the 1st group was 5.8%, in
the 2nd-7%. In a year 73 and 77% of patients of the 1st and 2nd
groups respectively belonged to the | NYHA functional class. The
conclusion about the effectiveness of postero-basal aneurysms
surgical treatment of patients with a low degree of operative risk
was made.

According to V. I. Ursulenko et al. [15], the proportion of patients
with postero-basal aneurysms is 5.4% of the total number of
patients with cardiac aneurysms, while 3.4% of patients require
surgery. Out of 58 patients with postero-basal aneurysms resection
of the aneurysm was performed in 35 patients. Operational mortality
was 2.8%. The authors’ developed method of the postero-basal
aneurysm resection "from the inside" with left ventricular plasty
using patient's own tissues showed a significant reduction of the
end-diastolic volume by 41.8% with an increase in the LV ejection
fraction by 27%, while radiocontrast ventriculography revealed a
good effect in the LV geometry reconstruction.

Of interest are two studies on comparative evaluation of
immediate and long — term results of surgical treatment in two
groups of patients - with linear plasty and Dor LV geometric
reconstruction.

So P. Antunes et al. [17] and R. Lange et al. [23] found no
significant differences in the treatment of postinfarction heart
aneurysms by linear plasty or Dor LV reconstruction based on the
evaluation of immediate and long-term results. It is concluded that
the method of LV reconstruction should be selected individually for
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each patient, based on the size, shape and number of scar changes
of the left ventricle, while for small heart aneurysms a simple
and gentle method of linear plasty can still be in demand. At the
same time P. Klein et al. [27] on the basis of the analysis of both
immediate and long-term results of surgical treatment of heart
aneurysms (1233 patients) among which posterior aneurysms
were 6,7%, showed a significant advantage of Dor LV geometric
reconstruction over linear plasty. The total mortality rate in the
analyzed group of patients was 6,9%. In the group of patients with
heart failure (33% of cases) surgical mortality was 11%, long-term
(3-year period of observation) mortality was 15.2%. Adequately
executed myocardial revascularization reduces the degree of
operative risk, while the need for surgical interventions on the
heart valves increases the degree of operative risk in patients with
postinfarction heart aneurysm.

Logistic regression analysis revealed no clinical or hemodynamic
factors that could predict the outcome of the operation. Thus,
surgical treatment of patients with postoperative heart aneurysms
is one of the most complex and relevant methods of coronary
surgery. Available research results are scanty and controversial,
especially with regard to surgical tactics and evaluation of treatment
outcomes. All of this requires further research to improve and
refine the results.
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PacnpocTtpaHeHHoCTb pubpunnauum npeacepauin (O) y na-
LMEHTOB C TEPMUHANBLHON XPOHWUYECKO 60/e3HbI0 noyek (XBI)
ABNAETCA BbICOKOW, focTuras 27% y nauueHToB, Haxo4ALLMXcs
Ha anutenbHom remopuanuse [1-3]. MpopsuHytas XBI1 Tak xe
B3aumocsszaHa ¢ @I [4, 5]. bonee Toro, XbI1 4acTo ycraHas-
NNBAETCS B COMYTCTBYIOLLEM AMArHo3se y naumeHtos ¢ @I [6].
[ucdyHKUMS NoYeK 3anycKaeT KOMMIEKC NaTognu3noornieckux
peakuMi, BKITIOHAKOLLNX KaK rurno-, Tak U runepkoarynsuuio [7].
lMpocnexwusaeTcs TecHas cBasb Mexay XbI v remopparuyeckumu
OCNTOXXHEHUAMU, 0BYCIIOBJIEHHbIMW NPUEMOM aHTUKOArysHTHON
Tepanumn (AKT). Kak cneacteue, BoipaxeHHas XBIT paccmarpu-
BaeTCq B kKayecTtse npeaukropa AKT-accOLMUPOBAHHBLIX KPOBO-
TeYeHW BO MHOrMX Wwkanax pucka [8-13]. C apyroit CTOPOHSI,
nauneHtsl ¢ O npu Hanuyun XBI TAXEN0N 1 aaxe yMepPeHHOR
CTafnii OTINYAKOTCA 60JIEe BbICOKUM PUCKOM MLLIEMWUYECKOr0 UH-
CynbTa U TPOMO03MO0MYECKIUX 0CTIOXKHEHNI (TIO) B CpaBHEHUM
C NnuamMu ¢ HopmanbHoi dhyHKuueit nodek [14, 15].

[anHas cTatbs NocBsLieHa BONpOCcam BbI60pa OpanbHOro aH-
TukoarynaHta (OAK) y nauneHtos ¢ ®I1 B codetaHuu ¢ XBI1.

PacnpocTpaHeHHOCTb XPOHUYECKOi 6one3Hn noyek u hubpun-
nAUMK npeacepani

PacnpoctpaHeHHocTb XBI1 B 061Leit nonynauum yeenn4ynsaer-
ca ¢ Bo3pacTom [16], a npu passutum y nauneHtoB XBIT nosbl-
LiaeTca 3a601eBaeMocTb U CMEepPTHOCTL [14].

B psage nonynauuoHHbIX MCCNEAOBaHMA 6bIN0 NOKa3aHo, 4TO
pacnpocTpaHeHHOCTb @I noBbILAETCA NPONOPUUOHANBHO YXYA-
LeHWo doyHKUMM noYek [4, 5, 17]. Tak, Hanpumep, B uccnemo-
BaHun GRIC (n=3267) pacnpocTtpaHenHocTs @I B Lenom cocra-
Buna 18%, a npu cpasHeHUN NoArpynn y nauueHtoB ¢ CK® <45
Ol BcTpeyanach Ha 4,4% dyauie, 4em y nuy ¢ CK® >45 mn/mMuH
(p<0,001) [5]. B kpynHom AnoHckom uccnepoBaHun (n=41417) B
3aBWCMMOCTN OT BEPXHMX, CPEAHWUX WIN HDKHWUX TepTuneid CK®
pacnpocTpaHeHHocTb I 6bina 0,9%, 1,2 1 2,8% COOTBETCTBEHHO
[17]. B nccneposanum REGARDS, BkntoyasLlem 26917 naumneHToB
C JOKYMEHTUPOBaHHOI Ha anekTpokapauorpamme (3KI) @1, pac-
MPOCTPAHEHHOCTb apuTMuK cepaua coctasmna 1% y nuu 6e3 XbIT,
2,8% y nauuentoB ¢ XbI 1-2 ctaguu, 2,7% — npwn XBIT 3 ctaguu,
4,2% — npw XBbI1 3 ctaguu, a oTHowweHwe waxcos (OLL) pa3suTus
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AHTUVIKOATYTIAHTHASA TEPATVIA NPV XBI U1 @I

OI1, cKOppeKTUpOBaHHOE MO BO3pacTy, pace W nony, 6bino 2,67
(95% poseputenbHbliin nHTepsan [AN] 2,04-3,48), 1,68 (95% [N
1,26-2,24) n 3,52 (95% [ 1,73-7,15) cOOTBETCTBEHHO [4].

Anb6YMUHYpUS, KaK nokKasatenb AUCCYHKLAW NOYeK, TaK Xe
accouunpyertcs C NoBbILLEHHOM puckom passutua @I [18, 19].
B pa6ote McManus D. u coaBT., BKNo4aBLueit 965 nauueHToB ¢
uiemmnyeckoii 6onesHbro cepaua (MBC), npn oTHOLWEHWUN anb6y-
MuH/kpeatnHuH (A/K) B moye >15 mr/r pacnpoctpaHeHHoCcTb Of
yBenuymeanach B 4,6 pasa B cpaBHeHMN ¢ OTHoweHnem A/K <7
mr/r [18]. B lonnanackom uccnefosaHun (n=7546) y nauneHToB
C MuKpoanb6ymuHypuein pacnpoctpaHeHHocTb O 6bina Bbille
noytu B 2 pasa (oTHocuTenbHbIn puck [OP] 1,93; 95% AW 1,10-
3,37; p<0,05) [19].

X0Ta 60MbIUMHCTBO MccnefoBaHMiA, nayyaswux OI n XBM,
MMeNn MNOMepeYHbId An3aiiH, cxoxue pesynbTaTbl OblW NOny-
YeHbl M B paboTax C MPOAOSbHLIM AN3aNHOM UCCefoBaHns. B
uccneposanum Niigata (n=223877, cpeaHuit Bospact 61 rop) B
TeyeHue 6-neTHero nepuoga HaénwaeHns O passunacs y 2947
(1,3%) naumeHToB, a CKOPPEKTMPOBaHHAA 4YacToTa pa3sutina Ofl
6bina 2,2 npu CK® >60 min/muH 1 5,2 Ha 1000 Yenoseko-neT npu
CK® <60 mn/muu (OP 1,38; 95% W 1,14-1,66; p<0,001) [20].
Puck pazsutus ®I1Bo3pactan npu 60nee HU3KON ucxoaHoin CKD,
1 Takas B3aMMOCBS3b COXPAHaNach Aaxe Nocne UCKIHYeHNs U3
aHanu3a naumenTos ¢ Al n caxapHbim guabetom (CL).

B nccneposanum ARIC (n=10328), B KoTOpOM nepuoj Habnio-
neHus 6bin 10 net, Bo3HukHoBeHKUe PI1 de novo Habnoaanock y
788 (7,6%) nauuenTos [21]. Mocne KOPPeKTUPOBKK NO TpagnLm-
OHHbIM (PAKTOPaM PUCKa, BKITHOYABLIMM BO3PACT, CUCTOSIMYECKOE
aptepuansHoe fasnexue (CALl), nnaekc maccel Tena, C, B cpas-
HEHWU ¢ nuuamm 6e3 aucyHkumm novek OP passutua ®I npu
XbM 2, 3 n 4 cragui coctasun 1,29 (95% AN 1,05-1,58), 1,70
(95% A1 1,31-2,20) n 3,41 (95% [ 2,18-5,32) COOTBETCTBEHHO
[21]. Bao6aBok k aTomy 4actota ®I1 ysennymsanach CopasmepHo
pocTy anbbymuHypum, nocturas 5,8, 14,6 n 26,6 cnyyaes Ha 1000
4enoBeKo-net npu otHoweHus A/K B moye <30, 30-299 n >300
COOTBETCTBEHHO (p <0,0001).

Anb6yMUHYpUS B COYETaHWU CO CHMKEHHON CK® nosbiwaeT
puck ®I1. B ynomsHyToM Bbiwe nccnegosaHun REGARDS anb6y-
MUHYpus yBenuyueana 8 1,5 n 2,5 pasa OLL passutusa ®I1 B nof-
rpynnax ¢ CK® >60 u 30-59 mn/muH cooTBeTcTBeHHO [4]. Cxop-
HbIM 06pa3om 4actoTa @Il yBenuymuBanachb npu 605ee HU3KON
CK® Ha kaxayto cTpaty oTHowweHus A/K B Mo4e B UCCNe0BaHMN
ARIC [21]. Hanpumep, y nauneHToB ¢ oTHOWeHnem A/K 30-299
mr/r vyactoTa ®I1 Bo3pacrtana ¢ 8 5o 30% no mepe cHuKeHns CK®
0T >90 o 15-29 mn/MuH.

PacnpocTtpaHeHHOCTb ®IT 06bI4HO BbILLE Y NALMEHTOB C TSHKE-
noii XBI1, TpebytoLen remoananmaa, n Konebnercs ot 5 ao 27%
B 3aBMCMMOCTYW OT JJIUTENIbHOCTU JUANTM3HON Tepannu, accouui-
POBaHHbIX (DAKTOPOB PUCKA W KIIMHWUYECKOro Bapnanta @1 [22,
23]. B cooTtBeTcTBUM C OT4ETAMW AMEPUKAHCKOW HauMoHansHom
6a3bl AaHHbIXx USRSD y nauueHTOB Ha remoamnannae pacnpocrpa-
HeHHocTb @I Bo3pacna ¢ 3,5% B 1992 r. no 10,7% 8 2006 r.,
YTO YaCTUYHO MOXET ObITb OOBLACHEHO CTapeHMem Monynauum,
1 NO3TOMY [0N15 NALMEHTOB >85 NeT 3a 3TOT OTPE30K BPEMEHN
ysenuyunach ¢ 10 go 22,5% [23]. Kpome T0ro cMepTHOCTb cpeau
nauyeHToB, NONYYAIOLLNX AUANIUSHYIO Tepanuto, Npu Hanuyum O
MOBbILLAETCS B 2 pasa.

Takum 06pasom, pacnpocTpaHeHHOCTb DI Bbille Y 60JbHbIX C,
yem 6e3 XBI1. YeenuyeHne pucka passutusa ®I1 accoLumnpoBaHo
CO CHIKeHeM CK® 1 BbIpaXXEHHOCTbIO anbByMUHYpUs, COMpo-

BOXAatoWwmx passutue XbI1. BosHukHoBeHue OI1 yxyalaeT npo-
FHO3 MauyeHToB ¢ TepMuHanbHoi XBI.

BnusiHue XpoHu4eckoi 6one3Hn noyek U hubpunnauum npea-
cepauii Ha 3a6oneBaemMocTb U CMEPTHOCTb

Bcnencteuu TecHom B3ammocBsan @1 co CTPYKTYpHOIA NaTono-
rue cepaua BNUsHWe Nepeoit Ha 3a601eBaeMOCTb 1 CMEPTHOCTb
He BCerfa yJaetcs Y4eTko NpocneamTs, T.K. B pafe KIUHUYECKUX
CUTYyauuin TPYAHO onpeaenuTb, 06yCrIOBNEHO N 0CoXHeHue Ol
UKW BbIPQXKEHHLIM PEMOLENUPOBAHUEM CepALa U CBA3AHHOM C
HUM apuTMunei.

B cpaBHeHun ¢ CK® >59 y naumeHtoB ¢ CK® 45-59 mn/muH
B 1,2 pasa Bbllle CKOppekTupoBanHblil OP cmeptu n B 1,1 pasa
Bbie OP rocnutanusauum, Kotopble Bo3pactatoT npu CKO <15
mMi/MuH 10 5,9 n 3,1 pas coOTBETCTBEHHO [24]. AHanu3 6asbl
JaHHbIx USRSD nokasan, 4To y naumeHToB ¢ TepMuHansHoi XBI1
eXerojHas CMepTHOCTb COCTaBffeT 5% npu JOKYMEHTUPOBAH-
HO ®I n Tonbko 2% npw oTCyTCTBUM aputmun [14]. Tpexnert-
HSIS CMEPTHOCTb Y NaUWeHTOB ¢ TepMuHanbHOM XBIT, umetowmx
rocnutanu3aumio no nosofy ®fl, Tak e A0OCTOBEPHO BbiLLe,
4eMm B rpynne KoHTpons (53 npotue 45%) [25]. bonee Toro, B
OAHOM OJHOLEHTPOBOM WUCCIIe0BAHNUY C MPOAOSbHBIM AN3AHOM
(n=149) nokasaresib CMepPHOCTM 32 4-NeTHUI Nepuog] Habnoje-
HUS Y 60NbHBIX ¢ TepMuHanbHoi XBIT n ®N 6bin ewwe xyxe: 81
npoTue 29% y nuy, 6e3 aputmum [26]. B uccnegosanuu REPOSI
6b110 NOKa3aHo, 410 y nauueHTos ¢ ®f1 60nee BbICOKME 3HaYe-
HUS pacyeTHoi CK® accoummpoBannch ¢ 6051ee HU3KUM PUCKOM
kak rocnutansHon (OP 0,96; 95% 1 0,94-0,99; p=0,011), Tak n
Tpexmecs4Hon cmepTHocTM nocse soinucku (OP 0,97; 95% AN
0,94-1,00; p=0,038) [27].

Wccnenosanuit 0 BansiHMM ®I Ha CMEPTHOCTb NAaUWEHTOB C
XBIT ¢ MeHee NpoABUHYTLIMU, YeM TEPMUHANbHASA, CTAAUAMUN HET,
no3ToMy, AaXe He NpUHUMAs B pacyet, aenserca num O Hesa-
BUCUMbIM NPEAUKTOPOM WK TOSTbKO (DAKTOPOM pUCKA CMepTH,
KNUHULMCTBI JOMKHbI YETKO NPeACTaBnATh NOCNEeLCTBUA JaHHON
aputMun y naumenToB ¢ XBI1, ¢BA3aHHbIE CO 3HAYUMBIM MOBbI-
LUeHneM 3a601eBaeMOCTH U CMEPTHOCTHU.

PHCK MHCYNbTa Y NAUMEHTOB C XPOHUYECKOI 60N1€3HbI0 NOYEK U
thubpunnaymn npeacepani

WHcynbT 1 cuctemHble TPOMBOIMOBONNN ABNAOTCH CEPbe3HbI-
MU 0CnoXHeHuam @I, 1 B 0gHNUX paboTax 6bIi0 NPOAEMOHCTPH-
POBAHO MOBbILLEHME pucka nHeynbTa 1 TA0 y nauneHTos ¢ XbI1,
NoNyHaKLLMX SUATTM3HYI Tepanuio, Npu BOSHUKHOBEHUN DI [28-
30], xotq no peaynbTartam Lpyrux MccrefoBaHunii Takom B3amMoc-
BA3U He 6bI10 ycTaHoBNeHo [16, 31].

B perpocnektusHom uccneposadun ATRIA (n=10908) y na-
uneHtoB ¢ ®I npotenHypus yeenndmeana puck T30 Ha 54%,
a nporpeccupytoulee yxyawenme CK® accounmpoBanoch ¢ no-
BbILLIEHWEM pPUCKA WHCYMbTA TakuM 06Pa3oMm, 4TO Y NauyUeHTOB C
CK® <45 mMn/MUH pUCK UHCYNbTa 6b1N Bbiwe HA 39%, Y4em y Ny, ¢
HOPM/IbHbIM (PYHKLMOHANBHBIM COCTOAHUEM MOYeK [32].

Bonde A. 1 coaBT. usyd4anu y naumeHToB ¢ @I, BKIHOYEHHbIX
B [atckuii pernctp, B3aumoceadb mexay XbI1 u puckom T30 B
3aBMcMMOoCTi uHaekca no wkane GCHA,DS,VASc, a Tak Xe Knu-
HUYECKYI0 3(PPEKTMBHOCTL npoBoaumoin AKT sapdpapuHom. 13
154229 nauuentos ¢ HeknanaHHon PIMy 11128 (7,2%) 60nbHbIX
6bia ycTaHoBneHa HetepmunansHas XbI1, ay 1728 (1,1%) — tep-
MuHanbHas XbI1, no noBofy KOTOPOI OHW NMONyYanu reMoananus,
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NepTOHeanbHbIA Ananu3 unn 6bina BbINOMHEHA TPaHCNIaHTaLus
noyek [33]. Y nauueHToB ¢ ®I1 n TepmuHansHoi XbI1, umeBLwnMM
uiaekc no wkane CHA,DS,\VASc >2, BapchapuH [0CTOBEPHO
CHVXan OTHOCUTENbHbIA puck (OP) cMepTM OT BCEX NPUYMH HA
15% (95% poseputenbHblid nHTepsan [AW] 0,72-0,99). B rpyn-
ne nauWeHToB C HeTepMuHanbHOM XBIM 1 MHAEKCOM No Lukane
CHA,DS,VASc >2 Bapdhaput ymeHbLuan OP KOMOGMHUPOBaHHO
KOHEYHOW TOYKW, BKIHOYABLUEA ddaTalibHbIii UHCYNbT U dhaTanb-
HOe KpoBOTeyeHue, Ha 29% (95% AW 0,57-0,88), OP cepaeyHo-
cocyamcTon cmepti — Ha 20% (95% 11 0,74-0,88), a OP cmepTy
0T BCeX Npu4mH — Ha 36% (95% [ 0,60-0,69) [33].

O6beanHEHHbIA aHann3 TPex PaHAOMUINPOBAHHbIX KIMHNYe-
ckux uccnenoBaHuit SPAF BbiiBUN B3aMMOCBA3b Mexay Auc-
(byHkumen noyek n T30 y naumeHToB ¢ @I, He NPUHUMALOLLUX
BapdhapuH. Cnycta 2 roga HabMOAEHMA 4acTOTa HACTYNneHWs
KOMOWHMPOBAHHON KOHEYHOW TOYKWU, BK/HOYABLUEA WHCYNbT U
T30, 6bina Bhilwe Npu cpasHeHun nuy, ¢ 1 6e3 XbIT (9,2 npoTus
4,1%, p=0,004) [34]. B He60/bLLOM OAHOLEHTPOBOM WCCNeno-
BaHUK, BKNOYasLem 387 naumeHToB ¢ @I, 6bI10 NOKA3aHO, YTO
XBI accouunpoBnach ¢ NOBbILEHHbIM PUCKOM WHCYNbTa He3a-
BUCUMO OT CXOAHOr0 MHAeKca no wwkane CHADS, [35].

Y naumentoB ¢ uHpekcom pucka T30 no wkane CHADS,=6
eXXerofHas 4acrtora uHcynbToB coctasnset 18,2% [36], HO npm
OTCYTCTBWM BCEX (DAKTOPOB pUCKa 3TON LWKaSbl B CIy4alHON Bbl-
6opke nauueHToB ¢ Ol n TepmuHanbHoit XbIT4acToTa MHCYNbTOB
koneonerca ot 17,4 no 24% s rog [8, 26]. MNoaTomy LKana Lukane
CHADS, moXeT He j00LieHIBaTL PUCK UHCYNbTa 1 TOJ y navmeH-
T08B ¢ XBI1.

C Apyroii CTOPOHbI, pe3ynbTaTbl HEKOTOPbIX UCCAEA0BAHUIA MO-
Ka3bIBatoT, 410 ®I1 noBblwaeT puck nHcynbTa u TA0 y 60MbHbIX C
XBIN. B uccnegosaHuu DOPPS y nauneHToB ¢ TepMUHansHOR XBIT
¢ @I 6bin0 cBa3aHo yBenuyeHne OP MHcynbTa Unu Lepebposa-
CKYNAPHBIX COObITMIA Ha 28% (95% AW 1,01-1,62; p=0,048) [37].
B uccneposanun Vazquez E. n coaBT., B KOTOPOM B Te4eHue 4 neT
HabJl04anoch 256 nauneHToB ¢ TepMuHanbHOW XBIT Ha remoam-
anuse, O ncxoaHo 6bina y 31 nauuenTa, a ewe y 28 aputmus
pasBunacb B TeYeHWe CPeaHero 2-feTHero nepuoga Habnwogae-
HUA. B o6Lwei cnoxHoctn ®N1 ysenuymeana puck cmeptv 8 1,7
pasa, a puck uHcynbta — B 9,8 pasa [29]. B apyrom npogosibHom
KNUHWUYECKOM MccrefoBaHui, Habnogaswem 488 nauneHToB Ha
ONNUTENbHOM remoguanuse, npu Hannyum ®I1 cMepTHOCTL 6bina
Bbile Ha 21% [38].

Guo Y. n coaBT. nokazanu, 41o y nuu, ¢ O n CKD <60 mn/muH
nocneaytollee yxyalweHue yHKLUUMW NOYEK accouumpoBanoch
C YBE/INYEHWNEM pUCKA CEPbe3HbIX KIMHWYEeCKMX co6bITuiA [39].
Tak, abCoONOTHOE WK OTHOCUTENbHOE CHUXKeHne CKD® >25 mn/
MMH NOBbILIANO PUCK MHCYNbTa 60Mee YeM B 2 pa3a B CPaBHEHMM
C NNUAaMK, Yy KOTOPbIX (OYHUMOHANbHOE COCTOSIHWE MOYeK 6blno
CTabWU/bHLIM Ha NPOTSXEHNN 6 MeC. HabIAeHNS.

HekoTopble aBTOpPbl B CBOMX paboTtax Aokasanu, 4to CK® mo-
)T 6bITb HE TOMbKO HE3aBMCUMbIM NMPEAMKTOPOM CMEPTHOCTM
npu nHcynote [40], HO M NPeLCKa3biBaTh Y NALWMEHTOB NOC/e WH-
CynbTa HE6NAronpPUATHbIE KNMHUYECKNE UCXOAbI, TAKUE KaK YCU-
NeHne HeBPONOrMYeckoro Aeduumta, nnoxoe yHKLUOHANbHOE
BOCCTaHoBneHue [41, 42].

B COBOKYMHOCTW NOMYYeHHbIE AaHHbIE NO3BOAOT FOBOPUTD O
TOM, 4TO Y NaumeHToB ¢ @I HapyLweHne PYHKLUN NOYeK YBENu-
4nBaeT puck T30, 4TO CBA3AHO C U3MEHEHWUSIMM B CBEPThIBALOLLEH
cucTeme Kposu 1 gucdyHkumen tpoméouutos npu XbI, conpo-
BOXAKOLMMICA YCUNEHNEM KaK BEH3HOT0, TaK U apTepuanbHoro
Tpom6006pa3oBaHus [43].

Mpumenenue BapchapuHa y 60nbHbIX ¢ (hubpUnNALUA npeacep-
AWiA M XPOHNYECKOi 60Ne3HbH NoYek

Tekywme pekomeHgauuu no npodpunaktke uHcynbta n T30
OCHOBbLIBAIOTCS HA BbIBOAAX NPOCMEKTUBHBIX KOrOPTHBIX UCChe-
[OBaHWA W NpesnonaratoT JKCTPAnoNALMI0 UX Pe3ynbTaToB Ha
06Uyt nonynauuio nauueHTos ¢ @I, npn 3TOM AoKasatensHas
6a3a addpekTmBHOCTI AKT y NnLL C TAXKENOW AUCYHKLUMUENR NoYeK
He [0ocTaTo4Ha, T.K. CK® <30 mMn/MuH siBnsanack Kputepuem ans
UCKIIOYEHUS NALNEHTOB U3 PaHAOMU3MPOBAHHbIX UCCIELOBAHMIA.
Tem He meHee, Ha3HaueHne OAK, B 0CO6EHHOCTW BapchapuHa, y
nauueHTos ¢ npoasuHyTon XbI1 Bapbupyet o1 2% B ['epmaHun 4o
37% B Kanage [37]. Takas reteporeHHoCTb 0TpaXkaeT Heonpea-
NEHHOCTb MeX[y PUCKOM W Nonb3oi B npumeHeHun AKT y paH-
HOM KaTeropun NauneHToB.

Y 60nbLUMHCTBA NaUmeHToB ¢ OI1 Tepanus BapdapuHom adex-
TWUBHA B CHUXKEHUM PUCKA ULLIEMMYecKOro nHeynbTa n T30. OaHako
BNNAHME OMCYHKLMN NOYeK Ha apPeKTbl BapdapuHa y nauneH-
T0B ¢ ®I1 fonroe Bpems 0CTaBaUCh HEU3YYEHHbIMU.

Abbott K. 1 coaBT. B peTpOCMNEeKTUBHOM UCCIef0BaHNN, BKNIO-
yaBwem 3374 nauneHTa Ha remoamanunse, U3 Kotopbix y 123 B
nepuog HabniogeHus Obinnm rocnutanusauum no nosogy Ofl,
06HAPYXWUNU, Y4TO KYMYNSTMBHAA CMEPTHOCTb OT BCEX MPUYMH
Oblfia JOCTOBEPHO HWKE Y 60JbHbIX, MOJy4aBLWMX BapdapuH,
4eM y Tex, KTo He npuHuman ABK (OP 0,36; 95% U 0,16-0,82;
p=0,014) [25]. Olesen J. n coaBT. y naumeHToB ¢ OI1, BKMKOYEH-
HblX B [aTCKWiA perucTp, npoaeMOHCTPUPOBANN [LOCTOBEPHOE
CHuxeHue pucka T30 Kak B LienoM, Tak 1 B rpynne 60/bHbIX C
TepMuHansHon XBI1. Mpu cpaBHeHWM naumeHToB C¢ U 6e3 XbIl
BapapuH cHxkan OP nHeynbta n T30 Ha 24% (95% [N 0,64-
0,91; p=0,003) [44].

OfHako pesynbTaTbl APYTUX MCCNEAOBAHWA MOKa3anu, 4To
BapapuH MOXET ObITb MOTEHLMNANBHO ONACHBIM Y NALUEHTOB C
TepmuHansHoi XbI [23, 45, 46]. B kpynHbix 06CepBaLMOHHbIX
uccnenoBaHmax y nauweHToB ¢ XbI1, HaxoasWwmxcs Ha remoam-
anu3e, HazHayeHue BapghapuHa nosbilWano 6one 4em B 2 pasa
PUCK ULIEMUYECKOrO MHCY/bTA B CPABHEHUM C NMLAMM, HE MOJTY-
yaswmmmn ABK.

Y naumeHTtoB ¢ @I u HeTepMmuHanbHoW XBI1 apeKkTMBHOCTL
Tepanuu BapdapuHoM B npodpunakTuke nHcynsta u T30 o4eBua-
Ha, 0 YeM CBWAETeNbCTBYIOT Pe3yNbTaTbl TPEX 06CePBaLMOHHBIX
nccnenosanui [44, 47, 48]. MNpu atom B [JaTCKOM KOrOPTHOM WC-
cneposanun AKT BapchapMHOM [OCTOBEPHO YBenuymBana puck
KpoBOTE4eHUI Ha 36%, a npu coveTaHMK BapgapuHa ¢ acnupu-
HOM 3TO PUCK yBenu4usancs 1o 63% [44].

Vazquez E. u coast. 2003 r. B pamkax OLHOLEHTPOBOr0 UC-
C/le[l0BaHms, BK/OYaBLLIEro 29 nauneHToB ¢ TepMuUHansHom XbIT,
OAHUMU 13 MepBbIX YCTaHOBUAK CBA3b Mexay AKT BapdapmHom
1 KpoBoTeueHnamm [9]. bbino nokasaHo, 4To exerofHas 4acrorta
KPOBOTEYEHWIA Y NaUMeHToB, He npuHumarowmx OAK, cocTtasuna
11%, y NauneHTOB, NonyyaoLLmX aesarperaHtol, — 16%, ay 60nb-
HbIX, nofyyatolmnx ABK, — 26%. 13 13 naumeHToB, Nony4aBLLInX
BapdhapuH, y 10 6binun 3aperucTpmpoBaHbl 60MbLLINE KPOBOTEYe-
HWSA, UCTOYHUKOM KOTOPbIX, B OCHOBHOM, ObIfl Xeny[04HO-KN-
LUEYHbIN TPaKT. ABTOPbI paboTbl 0TMEYAIOT, YTO MeXAyHapoaHoe
HOpManu3oBaHHoe oTHoLweHue (MHQ) y 311X naumeHToB NpesbI-
LWANno pamKu TepanesTUYECKOro AMana3oHa, HO HU OAHO U3 re-
MOPParnyecknx 0CIOXHEHWI He BbI10 paTanbHbLIM.

B uccneposanum Limdi N. u coasT. (n=578) oueHnBanoch Bnms-
HWe (DYHKLIMOHANBHOMO COCTOSHIUA NMOYEK HA PEXMM [03MPOBaHMS
BapchapuHa, aeKBaTHOCTb FMNOKOATyNALMK U PUCK reMopparnye-
CKUX 0CnoXXHeHuii [49]. CeazaHHbIin ¢ ®I1 puck TAO ABunCA noka-
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3aHueM K HasHaveHuo AKT y 134 (40%) nauneHTos ¢ CK® >60 min/
MUH, y 99 (56%) — ¢ CK® 30-50, y 23 (43%) — ¢ CK® <30 ma/MuH.
[Maumentsbl ¢ Tsxenoit XbIN nonyyanu noctoBepHo 60nee HU3KKe
[103bl BaphapuHa B cpaBHeHMK ¢ naumeHtamu ¢ XbIT ymepeHHon
u nerkon cragmin (3,9 [3,5-4,4] npotus 4,3 [4,0-4,6] npotus 4,8
[4,6-5,0] mr/cyT cooTBeTcTBEHHO, p =0,0002) BHE 3aBUCUMOCTM OT
reHotunoB CYP2C9 n VKORC1, onpefensatolmx hapmMakoknHeTi-
Yeckme napameTpbl MeTabonn3ma BapdapuHa. Tak e pe3ynbTarhbl
3T0Ii paboThl NOKa3anu, 4To Bpemsa HaxoxaeHns MHO B npeaenax
TepaneBTUYECKOro AMana3oHa 2-3 Obi10 HaUMEHbLWUM Yy nauu-
€HTOB C Tsenow XbI1, 4To yBenu4MBano puck runepkoarynauum
(MHO >4, p=0,052). Jonn nauueHToB ¢ LienesbiM 3Ha4eHrnem MHO
npu CK® >60, CK® 30-50 n CK® <30 mn/muH 6binn 49,7, 45,7
1 45,6% cooteTcTBeHHO (p =0,049). MaumeHTol ¢ Txenoi XbI1
umenu B 2,4 pasa (95% [N 1,1-5,3) Bbile puck 60JbLINX KPOBO-
TeyeHui, yem nmua ¢ XbIT ymepeHHON 1 NEerkomn cTaauid.

B peanbHoi knuHuyeckon npaktuke XbI1, 0cobeHHO y nauu-
EHTOB MOXWMOro BO3pacTa, MMEeeT HEe3aBUCUMUYKD accoumalnio
¢ 6onee peakum HasHavyenmem AKT. PesynbTtathl MccrefoBaHns
REPOSI npoieMOHCTPUPOBanit B3aMMOCBS3b MEXAY CHUKEHHOM
CK® 1 60nee HU3KUM npoLieHTOM HadHaveHnst OAK [27]. BeposT-
HocTb AKT-accoummnpoBaHHbIX KpoBoTedeHuin npu ®I1 0co6eHHO
BbICOKA Y NALMEHTOB C TepMuHanbHon XBI1. [JanHble UTanbsHcKo-
ro HedoponoOrnyecKoro perncTpa naumeHTos ¢ OI1, HaxoasaLmXcs
Ha XPOHUYECKOM reMOoamanuae, nokasan, YTo MHAEKC No LiKane
CHADS2 He aBnsieTCs 0CHOBAHWEM ANS Pa3BepThiBAHUS Tepanuu
anTaroHmctom sutamuna K (ABK), 1 TofibKo nMocTosiHHas popma
OIT cnyxuT HakTopoM, UMEOLLUM NONOXKUTENbHYIO CBA3b C Ha-
3HayeHuem BapapuHa. oatomy nonyyatot Tepanuio ABK me-
Hee 50% nauuentoB ¢ ®I1 [50]. Takaa cneuudmyeckas rpynna
NauneHTOB XapakTepuayeTcsl 04eHb BbICOKOW CMEpTHOCTbIO, a
Tepanus ABK ynyyluaeT ux BbDKMBAEMOCTb, NPK 3TOM NaLMEHTbI
C HamBbICLIEM BpeMeHeM HaxoxaeHus MHO B TepaneBTM4eCKOM
AnanaszoHe MMeSM HaMMeHbLLYI0 4acTOoTy KpoBOTeYeHwil [51].

HecmoTps Ha TO, 4TO NOBbILIEHHbIA PUCK KPOBOTEYEHUIA 4acTo
CTaBMT NMOJ COMHEHUe BbIBOP B NONb3y HasHaveHus OAK, npak-
TUKYIOLLME BPa4Yn AOMKHbI MOMHWTb, YTO KIMHUYECKNA adpeKT
AKT B CHumXeHun cmepTHocT n T30 npesbiwaeT Hebnaronpu-
ATHbII PUCK BOSMOXHBIX KPOBOTEYEHUIA, OCOBEHHO Y NaLUEeHTOB
KaK CO CTapyeckon acteHuein, Tak u ¢ XbI1 [44].

Bapchapuu-uHgyumposaHHas Hedpponartus

Mo604Hble 3DMEKTbI, CBA3AHHbIE C MEPef03MPOBKOI Bap-
(hapuHa, B OTHOLIEHWN (DYHKLUWUM MOYEK XOPOLUO M3BECTHbI U
BKJTHOHAIOT remMaTyputo, METEXWI 1 3KXMMO3bl, FreMOpparnyecKuii
BACKYNIUT, WHTEPCTUUMANbHLIA HedpuT [52, 53]. B nocnegHue
rofbl NOSIBUNIOCH OMKCaHUE eLLe OfHOr0 0cnoXHeHns ABK, Tak
Ha3blBaeMoWN BapgapuH-accouumpoBaHHon Hedoponatun (BAH),
KOTOpas 3aK/o4aeTcs B YBEIMYEHWUN YPOBHS KpeaTuHWHA >26,5
MKMONb/N NPpY NOBbILUEHWN B Npefenax Hefenu noce nopbie-
Hus MHO >3 6e3 04eBUAHbIX MPU3HAKOB KPOBOTEYEHUS [54].

B oaHOM 13 nepBbiX HABMKOAEHWIA OCTPOr0 NOYEYHOTO NOBPEX-
neHuns (OMM) KoHcTaTUpoBanach CBA3b Koarynonaruu, 06ycnoB-
NEHHON NpueMoM BapdapnHa, C UCTOHYEHNEM KNyBo4KoBOIA Ha-
3anbHO MemobpaHbl (KBM) 1 nocneaytoLleil pacnpoCcTpaHeHHOoA
Ty6ynApHOIA 06¢TpyKUmMen [55]. Mo3xe Nofo6HbIA CUHAPOM Obin
OMKUCaH Y MaLMEHTKU C HEaKTUBHOI CUCTEMHOIA KPACHOM BOMYaH-
KOW, ¥ KOTOPOIl TaK e BbifBnsAnock yronwexne KbM [56]. Me-
XaHW3M pa3BuTus BAH y Takmx NauMeHTOB BKKOYAET U3ObITOYHYHO
runokoarynauun (MHO 6-9), npu KOTOPO Y 60NbHbIX Pa3BUBAETCS
naTofornyeckoe UCToHYeHne unm yronueHne KBM, 4to B 060oux
Cny4aeB OMpeaenseT CNOHTaHHY0 MACCUBHYHO remMatyputo [57].

Brodsky S. u coasT. y 9 nauueHTtos ¢ XBI1, y KOTOpbIX UMenn Me-
cto OMM Ha doHe ymepeHHol runokoarynsaumm (MHO 4,4+0,7) n
rematypus, BbINOMHWAW 6MONCUI0 NOYEK, NPOAEMOHCTPMPOBABLLYHO
TSXKENYI0 U PacnpOoCTPaHEHHYI0 TYBYNAPHYIO 06CTPYKLMIO 3pUTPO-
LMTApHBIMW LMAUHAPAMU NPU HOPMATbHOM UM MUHUMAIBHO U3Me-
HEHHOM CTPOEHMW TIoMepynspHoro annapara [58]. T.e. foka3aHHas
npw 6uoncum Knyeo4kosas rematypus Hocuna HenpeaBMaeHHbINA Xa-
pakTep. Kpome T0ro, y 60/bLUEA YacTy NaUUeHTOB OYHKLMA NoYeK
He BOCCTAHOBWNACH UMK YNyYyLIMAACh He3HauYUTeNbHO. GneayoLwmm
9TanoM aTa rpynna aBToOPoB BbINOMHUNIA PETPOCMEKTUBHBIA aHann3
JaHHbIX 4-neTHeil HedPONOrMYeckom nporpammbl, HabnaaBLLEenN
103 nauuenToB ¢ XbI1 2-4 cTagwmid, U3 KOTOPbIX Y 49 6bIN 3adpuK-
CUpoBaH XoTa 6bl 0AnH 3nu3od MHO >3 [59]. U3 49y 18 (37%) na-
LIMEHTOB 06HAPYXXMNOCh HENpeaBUAEHHOE MOBbILUEHWE KPeaTMHMHA
>26,5 MKMOnb/N B Npeaenax Toii Heaenu, koraa MHO Ha cboxe npu-
ema BapdapuHa 6b1n0 >3, 1 B 3TON rpynne nauyeHToB 0TMeYanach
6oree yckopeHHas nporpeccus XbIT [59].

Cx0oxxue pesynbTatbl 6bII NONYYEHbI NPY aHanu3e 6onee npeg-
CTaBUTENbHOI BbI6OPKM 13 4006 nauueHTOB, MOnyyYaBLWNX Bap-
thapuH [54]. BapdhapuH-accounnpoBaHHas Hedponatusa Obina
oTmeyeHa y 33% nauueHToB ¢ ycTaHoBneHHon XbI ny 16,5% ¢
COXpaHHOW (pyHKuUMel noyvek. K pakTopam pucka passutus BAH
ObINu OTHECeHbI BO3pacT, npeawectsytowas XbI1, aptepuansHas
runeptoHus (Ar), GIl, anabeTnyeckas HedoponaTms U XpOHUYe-
cKas cepAeyHas HepgoctatoyHocTb (XCH). bonbHble ¢ BAH yalle
nonyyanu acnuput (35 npotus 28%, p=0,001). MaTunetHas Bbi-
XKMBAEMOCTb 6bina I0CTOBEPHO HWXeE Y nauneHToB ¢ BAH, 4em y
nny 6e3 aaHHoOro ocnoxxHenus (98 npotue 73%, p<0,001). Hau-
BbICLUWIA PUCK CMEPTWN BbIN B NEPBbIX HEeNsAX NOCe NOBbILLEHNS
MHO >3 (OP B 1-yi0 Hegento 3,65; 95% AW 2,81-4,75), nocne
4ero OP nporpeccuBHO CHMXKAICA, TepsAs CTaTUCTUYECKYIO 3Ha-
4UMOCTb CnycTs 6 Mec.

Takum 06pa3om, npu HasHadeHun Tepanuu ABK y Bpayen
[0/KHA ObITb HACTOPOXKEHHOCTb B OTHOLLEHMM NOTEHLMANbHOIO
BapdhapuH-accouumposaHHoro OMNM, KOTOpoe MOXET pa3BUTb-
€'y nauueHToB 6e3 aHamHe3a XbI1 1 Conps»KeHo C NOBbILLEHON
CMEPTHOCTbIO0.

banancupoBaHue MeXay NONSAPHbIMM PUCKAMU MHCYNbTa M
KPOBOTEYEHUI

MaumneHTbl ¢ OM v XBIN npeacTaBnaoT co60/ CNeLMhUYecKyo
rpynny. MHorve natonuanonornyeckne MexaHnambl U3MEHAOT-
ca npu AMcyHKLMK noyek [60, 61], 4TO NPUBOAMT Ha BCEX CTa-
ansx XBI (Ho 0co6eHHO NpU TEPMUHANTBHOR) K NapafokcabHbIM
CIBWraM B CUCTEMe remMocTasa Kak B CTOPOHY MOBbILEHNA Mpo-
TPOMOOreHHON aKTUBHOCTW, yBennymBatowen puck T30, Tak u B
CTOPOHY Koarynonatiu ¢ MoBbILIEHHON Yrpo30i KPOBOTEYEHNS
[7,9, 14, 26, 61]. 3TM 06BACHAETCA BbICOKAA 4ACTOTA U ULLEMU-
YECKWUX WHCYNbTOB, W reMOpparnyecknx OCMOXHEHWA Y AaHHON
KaTeropum nauueHToB. B NpakTMYecKOM acrnekTe MNO3UTUBHbINA
appext OAK nepeseLIMBaeT ONACHOCTb KPOBOTEYEHWIA. [Jaxe B
obuien nonynaumn nauneHto ¢ O umeeTcs HeboOMbLIAA 30HA
U-o6pa3Horo pacnpenenenus B npegenax MHO ot 2 go 3 and
npefoTBPALLEHUS NLIEMUYECKUX MHCYNIbTOB U M36eXXaHWs remop-
paru4eckux cobbITuin [62]. OnTumManbHbIN AuanasoH yposHs MHO
Jns naumenToB ¢ XBIT ocTaeTcst HEM3BECTHBIM.

MpumeHenne gaburatpaHa y nauMeHTos ¢ hubpunnsauma npea-
cepamii n XpoHMYecKoii 601e3HbI0 NoYeK

Kak n3sectHo, Bce HOBble OAK (HOAK) 4acTuyHO 3nuMuHu-
pyetcs noykamu. Sardar P. n coaBT. ony6sMKoBanu pesynbTarhl
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MeTa-aHann3a 10 KpynHbIX paHAOMWU3UPOBAHHBIX KIMHUYECKNX
uccnenosanmid [l gpasbl, B KOTOPLIA ObINO BKNOYeHO 40693 na-
unenta ¢ ®N u nerkon (CK® 50-79 Mn/MUH) MK YMEPEHHOI
(30-49 mn/muH) AUCHYHKLMER NOYeK, N B KOTOPOM OLIEHMBANUCh
ahhekTMBHOCTbL U 6e30nacHocTb HOAK (gaburatpaHa, puBapok-
cabaHa u annkcabaHa) B cpaBHeHuun ¢ BapdapmHom [63]. Y nauu-
EHTOB C JIerkoi AucyHKLMen NoYeK B CpaBHeHUN ¢ BapdhapuHoMm
HOAK pocTtoBepHO cHuxanu puck uucynbta n T30 Ha 30% (95%
O 0,64-0,92), a puck 60SbLIMX U KIIMHUYECKN 3HAYUMbIX He-
60nbLNX KpoBoTeveHuin Ha 29% (95% [N 0,72-0,90). Y naumnen-
TOB C YMEPEHHON ANCCYHKLMERA NoYeK 0TMEYaNoch JOCTOBEPHOE
ymeHbLUueHune pucka T30 (OP 0,72; 95% AW 0,57-0,92) npu oT-
CYTCTBWU pa3nuyuii B npodpune 6esonacHoctu (OP 0,82; 95% AN
0,59-1,14). AHanu3 4yBCTBMTENBLHOCTM ABYX LO30BbIX PEXWUMOB
paburatpana 150 n 110 mr 2 p/cyT nokasan conocTaBuMoCTb pe-
3yNbTaTOB C NEPBUYHLIMI UCCNEL0BAHUAMM AAHHOIO Npenapara.

B petpocnektmBHoM aHanuse uccneposaHus RE-LY y nauu-
eHToB ¢ ®[1 conocTtaBnanucb 3EKTUBHOCTL M GE30MaCHOCTb
ABYX 103 faburartpaHa (n=6004), HazHa4aeMbIX B COOTBETCTBMUN
C VHCTPYKUMEN N0 NPUMEHEHMIO, B CPaBHEHUM C BapdhapuMHOM
(n=6022). Mpwn nuamsuayanbHom Boibope Ao3bl 110 (29% cny-
yaes) unu 150 mr (71% cnyyaes) 2 p/cyT nedveHue gaburatpaHom
CONPOBOXAANIOCh [JOCTOBEPHLIM CHUXEHWEM puUCKa WLIEMUYe-
ckoro nucynbTa 1 T30 (OP 0,74; 95% [ 0,60-0,91), remopparu-
yeckoro uHcynbTa (OP 0,22; 95% [N 0,11-0,44), cmepTit OT BCex
npuyuH (OP 0,86; 95% [N 0,75-0,98) u cmepTn OT COCYAMCTbIX
npuyuH (OP 0,80; 95% [N 0,68-0,95), 60MbLUNX KPOBOTEHEHMIA
(OP 0,85; 95% [N 0,73-0,98), Xun3HeYrpoXatoLMX 6OMbLLINX
KposoTeyeHuii (OP 0,72; 95% AW 0,58-0,91), BHYyTPUYEPENHbIX
KposoTeyeHuii (OP 0,28; 95% [ 0,17-0,45), no6bix KpoBOTEYE-
Huii (OP 0,86; 95% [ 0,81-0,92), npn 3TOM pUCK BOMbLLIKX Xe-
NYA0YHO-KMLLIEYHbIX KPOBOTEYeHWIA 6bin conocTtasum (OP 1,23;
95% 1 0,96-1,59) [64].

B cy6aHanuse uccneposaHua RE-LY (n=17951) no 3apaHee
npeaycMOTPEHHbIM nepeMeHHbIM Hijazi Z. n coaBT. uayyanu ya-
CTOTY KMMHUYECKMUX UCXOA0B B 3aBUCUMOCTU OT CDYHKLIMK NOYEK Y
nauneHToB, nonyyaswux no nosoay ®I1 gaburatpax unm sapda-
PUH [65]. BbINo 0TMEYEHO NOBbILLEHWE YaCTOTbI UHCYNLTOB, T30,
KPOBOTEYEHWIA 1 NeTaNbHbIX UCXOA0B N0 Mepe yXyaLeHns yHK-
UMM noyek. B cpaBHeHWUM ¢ BapHapuHOM HacToTa ULLEMUYECKNX
NHCYNbTOB M T30 BblNa HUKE NPU UCNONb30BaHUK AaburaTpaHa
B fo3e 150 mr 2 p/cyT n conoctaBMmoin Npu HazHavyeHun padu-
ratpaHa B fose 110 mr 2 p/cyt 6e3 3Ha4MMOIN reTeporeHHOCTU
B nogrpynnax ¢ CK® >80, 50-80 n CK® <50 mn/muH (p =0,1).
Tepanus paéuratpadom B go3se 110 mr 2 p/cyT conpoBoXxaanach
MEHbLUUM PUCKOM BONbLUNX KPOBOTEYEHWIT BO BCEX NOArpynnax
CK®, paccyutaHHoin no dhopmyne Kokpodta-fonta (p=0,06), n
accoumnpoBanacb C AOCTOBEPHbIM CHUXXEHWEM AaHHOro pucka
(OP 0,41; 95% 11 0,27-0,62; p=0,0012) y naumeHTOB B NOArpyn-
ne ¢ CK® >80 mn/muH, paccyutaHHoi no cpopmyne CKD-EPI.
B oTtHOweHun paburartpaHa B fo3uposke 150 Mr 2 p/cytT mMox-
HO OTMETUTb TaK Xe OTCYTCTBME 3HAYUMbIX PA3NIMYUA B HaCTOTE
60NbLINX KPOBOTEYEHWIT BO BCex moarpynnax CK®, paccynTaH-
Hown no dhopmyne KokpodpTa-FonTa, B cpaBHEHUU ¢ BapapuHoM
1 OCTOBEPHOE YMEHbLLIEHUE prUcKa 60MbLINX KpoBoTe4eHuin (OP
0,59; 95% [ 0,41-0,84; p=0,005) B noarpynne ¢ CK® >80 mn/
MWH, paccyuTaHHomn no coopmyne CKD-EPI.

B nop-uccneposanun RE-LY, Bkntoyaswem 16490 naumeH-
TOB MOXMNoro Bo3dpacta ¢ @I, 66110 BbISBMEHO, YTO B TEYEHUE
30-meca4Horo nepuoaa HabnogeHus CK® cHuxanach 6onee
3HA4YMMO Ha Tepanuu BapgapnHom (-3,7£0,2 Mn/MuH), 4em fabu-
ratpadom B go3se 110 mr (-2,6+0,2 mn/muH, p=0,0009) v B f03e

150 mr (-2,5+0,2 mn/mMuH, p=0,0002) [66]. CHxeHne CKD >25%
C MeHbLUel BePOSATHOCTbIO ObINI0 XapakTepHO Ans aaburatpaHa
B nose 110 mr (OP 0,81; 95% [l 0,69-0,96; p =0,017) n B go3e
150 mr (OP 0,79; 95% AW 0,68-0,93; p =0,006) B cpaBHeHUM C
BapapuHOM Ha NPOTSHXKeHUU bonee yem 18-mecayHoro nepmoaa
HabnoaeHns. B uenom naumentsl ¢ O npu Hanuduu G umenu
6onee HU3KMin yposeHb CK®, yem nuua 6e3 CL (64,0 npotus 66,4
mn/MuH, p<0,0001), 1 6osiee 3Ha4MMOeE YXyALIEHNe PYHKLMM No-
yek. K 30 mec. HabnoaeHns cHuxeHne CK® npu conyTcTBYytO-
wem C[l 6bi10 BblLle Y NALUMEHTOB, NPUHUMABLLUMX BapapuH, a
He paburatpaH (p<0,005). CnemyeT 0TMETUTb accoumaumto 6onee
6bIcTpOro cHmkeHns CK® ¢ npeaecTsytolleit AKT BapdapmHom
1 cnabbiM KOHTPONEM YPOBHSA rUNOKOoarynsLun (Bpems Haxoxae-
Hus MHO B TepaneBTN4ecKOM Anana3oHe <65%). MauneHTs! ¢ n3-
ObITOYHOI runokoarynsaumei (MHO >3) Ha choHe npuema Bapda-
PUHA TaK Xe 0TNMYanunch 60ee BbIPAXEHHbIM CHIKeHNeM CKO,
4eM nnLa C LieneBbIM UK HU3kum (<2) yposHem MHO.

B 04HO U3 nocneaHNX PeTpOCNEeKTUBHBIX KOrOPTHbIX UCCNEe0-
BaHWIA C UCNOSb30BaHWEM MeaULMHCKON 6a3bl faHHbIX Medicare
¢ Hos6ps 2011 no gekabpb 2013 rr. 66110 BKNOYEHO 18441 nauu-
eHToB ¢ Ol ang cpaBHUTENbHON OLEHKN 3D EKTUBHOCTN U 6e3-
onacHocTn gaburarpada 150 mr 2 p/cyT npoTuB puBapokcabaHa
20 mr 1 p/cyT, paburarpaHa 75 mr 2 p/cyT npoTUB puBapokcabaHa
15 mr 1 p/cyt [67]. [loCTOBEpPHbIX pa3nnyuin B 4acToTe ULLIEMM-
YeCKWUX WHCYNbTOB MeXy rpynnamn cpaBHeHUs He OblNo BbIsB-
neHo. PueapokcabaH B 1036 20 Mr B CpaBHEHUM C AaburaTtpaHom
B fo3e 150 mr accoummposancs ¢ 60nee BbICOKUMU PUCKAMU
passutusa gpyrux T30 (OP 1,28; 95% AW 1,14-1,44), 6onblunx
KposoTeyeHuii (OP 1,32; 95% AW 1,17-1,50) n cmepTn (OP 1,36;
95% AW 1,19-1,56). Puckn T30, He BKNoYatoLwmx uHeynbT (OP
1,37; 95% [OW 1,15-1,62), 6onblunx KposoTedeHuin (OP 1,51;
95% AW 1,25-1,82), cmeptn (OP 1,21; 95% AW 1,04-1,41) npu
MCNONb30BAHUMN HU3KKUX 03 TaK XXe OblfN Bbllle Y pUBapoKcaba-
Ha, YeM y JaburatpaHa.

Mocne KoppekLun No WHAEKCY COOTBETCTBUS B rpynnax onTu-
MasbHbIX 03 gaburatpaHa W puBapokcabaHa Ao nauueHToB
¢ XBI1 coctaBuna 27%, a B rpynnax 6e3onacHbix 103 — 52%. B
noarpynnax nauueHtoB ¢ @I u XbI1 npodunb 6e30MacHOCTU
puBapokcabaHa B 003e 20 Mr 6bin MeHee 6MaronpusATHLIM, Yem
JaburatpaHa B fo3e 150 Mr B OTHOLLIEHWUI PUCKOB OOMbLLKX KPO-
BoTeyeHuin (OP 1,34; 95% [ 1,10-1,64), ntobbIx KPOBOTEHEHMIA
(OP 1,17; 95% [ 1,06-1,29) n cmepTu 0T Bcex npuyuH (OP 1,33;
95% [ 1,09-1,63), TaKk e kak 1 puBapokcabaHa B fo3e 15 mr
npoTMB AaburatpaHa B 4036 75 Mr B OTHOLLEHWUM PUCKOB 6O0Ib-
wmnx KposoTe4eHun (OP 1,48; 95% W 1,17-1,88) n ntobbIx Kpo-
BoTeyeHui (OP 1,34; 95% 11 1,18-1,52).

Takum 06pa3om, B cpaBHeHumn ¢ gpyrumu HOAK paburatpaH
ABNAETCA €AMHCTBEHHbIM MPenapaTtom, PexuMbl A03UPOBAHUS
KOTOPOro Gbl MOMNHOLEHHO M3Y4eHbl C NPUMEHEHUeM MeToaa
paHAOMM3aLMK, YTO JAeT BO3MOXHOCTb OCYLLECTBNATb MHAUBU-
Qyanu3npoBaHHbIA NoAX0[ K BbI6OPY A03bl AaburaTpaHa, Ucxoas
N3 COOTHOLLEHNS 3h(DEKTMBHOCTL/6e30MacHOCTb. Y nauneHToB
¢ O, nonyyatowmx Tepanuto OAK, HabnAaeTCs CHUKEHWe
(PYHKLMW noYek, KOTOpOe B CPaBHEHUW C BapapuHOM MeHee
BbIP2XEHO Y NNL, NPUHUMAOLLMX AaburatpaH. IEeKTUBHOCTb
Tepanuu gaburatrpanom B fose 150 n 110 mr 2 p/cyT He 3aBuUCKT
0T ypoBHa CK®. lMpu conoctaBumoi acppeKTUBHOCTU B Npodu-
NAKTUKe NWEMUYECKNX MHCYNbTOB AaburaTpaH npeBoCXOAMT pu-
BapokcabaH B CHYXeHMN pucka apyrux T30, cMepTi 1 60MbLUNX
KPOBOTEYEHUIA, NPy 3TOM 60nee BbIroAHbIA Npodunb 6e30nacHo-
CTW paburatpaHa B 06eux 403MPOBKAX COXPAHSAETCSA NPU HANNHUN
y 60nbHbIX XBI1.
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06cyxpeHue

CoyeTtaHme gucyHKuum noyek n ®I1 ABNSAETCA YaCTbIM, U KOH-
KYPEHTHOE COCYLLeCTBOBaHWE 3TUX ABYX NATONOMWA NPUBOAMT K
napagokcansHoMy yBenu4eHnio pucka T30 1 KpOBOTEYEHNIA.

Kak napamerp Tshxenas QUCCYHKLMS NOYEK Y NaLUEHTOB C He-
knanaHHo# @[T He BXOAWUT B PEKOMEHZOBAHHYIO LUKaNy OLEHKU
pucka kapauoaméonuyeckoro uHcynbta GHA,DS,VASC, GyKBbl
aKpOHMMA KOTOPOM 0603HayYatoT ABa 60MbWMX (dAKTOpa pucka
(B03pact >75 neT U NpeALecTBYOWMA UHCYNbT), 38 KaXabli
3 KOTOPbIX HAYUCNAOT Mo 2 6anna, U WecTb ManbiX ¢)akTopoB
pucka (XCH ¢ cuctonuyeckoii gucdyHkumein, Ar, GO, cocyan-
CTble 3a60neBaHus, BO3pACT OT 65 L0 74 NET W XEHCKWit non)
C npucyxaeHnem 3a kaxabiid no 1 6anny [68]. Mpu ovepenHon
pectpatudmKaLuy pucka nocnegHiol 6ykBY «C» B aKpPOHUME
CHA,DS,VASC MOXHO 6blI10 Obl MPEANOXNTL PacLuNdpoBbIBaTh
KaK «XpoHUM4eckas (chronic) 60Me3Hb NOYEK THXKENOW cTagum»
C OrOBOPKOIA, 4TO (OYHKLMSA NOYEK He ABNAETCH CTaTUHeCcKoWl W
MOXET YXYALLATLCA C TeYEHUeM BPEMEHMN, 0COBEHHO Y NaLUeHTOB
MOXWJI0ro BO3pacrta ¢ MHOXXECTBEHHO KOMOP6UAHOW naTosioru-
el 1 CoNyTCTBYIOLLIE MeanKaMeHTO3HOW Tepanueil.

OLHOBPEMEHHO HECKONbKO (DAKTOPOB PUCKA WHCYMbTa LUKA-
nbl CHA,DS VASC ABNSI0TCS TaKoBbIMI U [Nist KDOBOTEYEHMIA, @ 3
OOLLENPUHATLIX LLKANbI OLEHKM pucka kpoBoTeveHuin HAS-BLED,
ATRIA 1 ORBIT B Ka4ecTBe napameTpa BKNOHA0T AUCHYHKLMNIO NO-
yek [69-71]. 3aecb BaXHO NOAYEPKHYTb, YTO (POPMANBHO LIKANbI
pUCKa KPOBOTEYEHWIT He ObINy BANUAN3MPOBAHbI B NOMYNALMN Na-
umeHToB ¢ @I, umetowwmx XbI4-5 cTaguin, No3ToMy C 0CTOPOXKHO-
CTb}0 JOKHbI NPUMEHATLCA Y JAHHON KaTeropuu 60MbHbIX.

OpueHTUpYyACh Ha TO, 4TO NauueHTbl ¢ O U ymepeHHON unm
TSXKENOW AUCCPYHKUMEA NOYeK WMMEKOT MOBbIWEHHbI PUCK W
WHCYNbTA, W KPOBOTEYEHUIA, U HA OTCYTCTBME [OCTATOYHON [0-
KasaTeNnbHOM 6a3bl, T.K. MALMEHTbl CO CKOPOCTbIO Ky604KOBOK
thunbtpaumm (CK®) <30 MiI/MUH He BKNKOYANUCH B PaHLOMMU3K-
pOBaHHble KNWHWYeckue uccnegosanus [2], Boibop OAK, obe-
CMEYNBAIOLLEr0 XOPOLWO KOHTPOAMPYEMYIO TUNOKOArynsauuio,
AIBNAETCA ONTUMANTbHBIM NOLX0A0M K MX NIe4eHnto. B cnyyae Ha-
3Ha4eHus BapdapuHa 6anaHc Mexay puckamm WHCYNbTa u Kpo-
BOTEYEHMS CaMbIM TECHbIM 06Pa30M CBA3AH C KA4eCTBOM KOHTPO-
N8 TUNOKOArynauum, u ¢ 3Toi no3uuun Bpems HaxoxaeHus MHO,
LLeN1eBOI YpOBeHb KOTOpOro B npegenax 2,0-2,5 6yaet Hanbosnee
npuemnemMbIM, B pamMkax TepaneBTU4ecKoro AnuanasoHa AOMKHO
6bITb 60nee 70% [72].

Bo mHorux pa6otax y naumentoB ¢ ®I u XBbIT Tepanusa Bap-
(hapnHOM C MHAMBMAYanbHbIM NOA6G0OPOM [03 06nagaer 6osnee
3HAYUMBbIM NPOTEKTUBHBIM 3(D(EKTOM B OTHOLLIEHUM MHCYNLTOB I
T30 B cpaBHeHum ¢ nnaue6o [15, 37, 39]. PeaynbTathl paHAOMU-
31POBAHHbIX KIIMHUYECKMX MCCNEA0BAHWIA NOKasanu, 4To B CpaB-
HeHun ¢ nnaue6o unu acnupuHom AKT BapchapuHOM CHMXaeT
06LLyt0 CMepPTHOCTb Ha 26% [34]. Tem He MeHee HEKOTOpbIe aB-
TOPb! BbILENIAIOT 0CNAGNAOLLME NOZUTUBHLIA 3 dheKT Bapapu-
Ha (PAKTOPbI, K YNCNY KOTOPbIX OTHOCAT BO3PaCT NaUMeHTOB <65
neT, HopManbHblil BapuanT JKI, cUCTONMYECKOe apTepuanbHoe
asaneHue <130 mm pT.cT, 0TCYyTCTBME conyTcTByowero GO [2].

Y nauueHToB ¢ @1 n TepmuHanbHoii XbI1, HaxogaLmxcs Ha re-
MOAMaN3e, B HEKOTOPbIX MCCNEA0BAHUAX Tepanus BapghapuHom
accounmnpoBanacb C NOBbILLEHHbIM PUCKOM ULLEMUYECKOTO WH-
cynbTa. Kak 66110 nokasaHo B paéote Winkelmayer W. n coasr.,
Takoe MOBbLILIEHWE HaCTOTbl WLIEMUYECKMX MHCYNbTOB CKOpee
IBNAETCA BTOPUYHBIM MO OTHOLUEHWIO K FeMOpparnyeckum WH-
CynbTaM M He CBA3aHO C TPOMBGO3MOBONNYECKMMU LiepebpanbHbl-
Mun cobbiTnamu [23]. Opyrum 06bACHEHMEM NOBbILEHHOTO PrUCKa

MHCYNbTa CPean NauueHToB, NPUHMMAIOLWMX BapdapuH, MOXeT
CNYXXMTb OTCYTCTBMW Ka4yeCTBEHHOr0 KOHTpons ypoBHs MHO,
YTO CO3JaeT MPEeAnOoCbINKA K YMEHbLLUEHWUO BPEMEHU HaXoXnae-
Hus MHO B npeaenax TepaneBTMYECKOro fuanasoHa [45]. Tem He
MeHee Ans NOMHOro NMOHUMAaHMS TakuX HeraTUBHbIX Pe3yrbTaToB
AKT BapdhapvHom Heo6X0anMMbl JanbHellne paHaoOMU3UPOBaH-
Hble UCCNeA0BaHUS.

BapdhapuH 0TBETCTBEHEH 3a TPeTb AKCTPEHHbIX rocnuTannaa-
LINiA, CBA3AHHbIX C Pa3BUTUEM JIEKAPCTBEHHbIX MOOOYHbIX 3ddPek-
TOB, Y NAUMEHTOB cTapLue 65 NeT, NpuyeM 0KOI0 NONOBUHbI 3TUX
rocnuTanu3aumint oTMmevaeTcs cpean nuu ctapuwe 80 net [73]. 0a-
HUM U3 OCNOXHEHWUA, 06ycnoBneHHbIM npuemom ABK, sBnsetcs
BAH, KoTOpas MOXXeT pa3BuTLCA Y JI060r0 NalneHTa He3aBMcMmo
OT UCXOLHON OYHKLMN MOYeK 1 B3auMOCBA3aHa ¢ 60/1ee BbICOKON
cmepTHOCTbo [54]. Mo paHHbiM Brodsky S. u coast. BAH pas-
BMBAETCA Y TPETM NaLMEHTOB, UMetoLnx B aHamHese XbI1, ny 1/6
4acTn 60JIbHbIX C COXPAHHOM OyHKLMEN noYek [54].

MpumeHenne HOAK npu yMepeHHOM 1 THXENOoii ANCAYHKLMN no-
4eK Moo 6bl YNPOCTUTL BeAeHIe nauueHTos ¢ OI1 Takomn BbICOKON
KaTeropus pucka. HefaBHO BbIMOHEHHbIA MeTa-aHanu3 npoje-
MOHCTPKUpPOBaN 60Mnee BbICOKYH 30DMEKTUBHOCTb U 630MACHOCTb
JaburatpaHa, puBapokcabaHa u anukcabaHa B CpaBHEHUM C Bapdia-
PUHOM NP NErKoi 1 YyMepeHHON AUCEYHKLMM nodek [63]. OnHaKo
nonb3a u 6e3onacHocTb HOAK Tpe6ytoT aanbHenLlero noaTeepx-
[EHUS B PaHAOMU3MPOBAHHBIX KIIMHUHYECKNX UCCRE[0BAHUSAX.

Hijazi Z. n coaBT. [65] noka3anu BO3MOXHOCTb LOCTMXEHUS
3(hbheKTNBHOIA 1 6e30NaACHOI r1noKoarynauum Ha qoHe npuema
JaburartpaHa B ycnosusax cpasHeHus ¢ AKT, npumeHsioLlen on-
TUManbHbIe A03bl BapghapuHa, B pamkax pPaHaoMU3UpOBaHHOIO
uccnenoBanus 6e3 3apaHee NpeaycMOTPEHHOr0 CHUXKEHUS 03
OAK, kak 370 6bIn10 cnnaHmpoBaHo B uccneposaHuax ROCKET-AF
n ARISTOTLE [74, 75]. MNpu 3Tom 3adhdpekT gaburatpaHa He 3a-
BUCEN OT YpoBHA CK®.

HacToTa KpOBOTEYEHWIT YBENWNYNBAETCSA MO Mepe NPorpeccupo-
BaHMA OUCHYHKLMN NOYeK y nauueHToB Ha hoHe npuema Bapda-
puHa unu HOAK 6630THOCUTENBHO K CTENEHM U BapnabenbHOCTM
UX NoYe4Hoil akckpeuum [13]. PUCK KPOBOTEYEHUS Y NaLUEHTOB
CO CHVKEHHON (DYHKLMe novek onpenenseTcs MHOrMMU (pak-
TOpamu, BKN0Yas AMCAYHKLNIO TPOMOOLUMUTOB, 3HAOTENNANBHYIO
ANCCYHKLMIO, KOArynonaTtuio, ConyTCcTBYOLME 3a60neBaHns U
NeKapCcTBeHHble B3aumogencTams [2]. Momumo gucdyHKumMn no-
YeK JPYrUM 3HAYUMbIM (DaKTOPOM PUCKA remMopparmyecknx 0c-
NOXHeHU y naumeHToB ¢ OIT u XBI1 aBnseTcs Bo3pacT, KOTOPbIN
BK/OYeH B hopMynbl pacyeta CK® [76].

CHmxeHne CK® cornacHo dhopmyne pacyeta CKD-EPI cocTas-
nseT NpuéAN3nTenbHo 1 MA/MUH B rof, XOTS 3TO YMEHbLUEHNe,
Kak 6b1710 noka3aHo B pabote Bohm M. u coaBT., 6onee 3Ha4nMMo
B TeyeHue 30-Mecs4HOro neproaa HabntoaeHUs Ha Tepanun Bap-
(hapuHom, yem pgaburatpaHom [66]. Ha4mHas ¢ 6 mec. Habntoge-
HUSA, BbIXOJ 3@ PaMKW TepaneBTUHECKOro Anana3oHa, 0CO6EHHO
B Cy4asx 4pe3mepHoro nosbiwenns MHO, npeAlecTBytoLlas
Tepanusa ABK onpegensnu 6onee 3Ha4umoe cHinkeHne CKO y
nauueHToB, NoyyaBLUKUX BapapuH, B CPaBHEHMM C ABYMSA [0-
3aMu paburatpaHa. 310 MOXET CNY>XWUTb OAHWUM M3 OCHOBAHWIA
pPeKOMeH[0BaTb Ha3Ha4YeHue paburatpaHa BMecCTO BapdapuHa
naumenTam ¢ XbI nerkoi v ymepeHHON ctagui.

bonee 3Haunmoe yxyawexue (yHKUMKU NOYeK HabNIOAANOCH
npu conytcTaytowem G, 0AHAKO Hanu4me JAHHO NaToNorum He
BNWANO HA JOCTOBEPHOCTb Pasnyuuii B CHWXKeHUN CK® mexay
rpynnamu BapdapuHa u gaburatpaa. Mporpeccupyiollee yxya-
LeHne (DYHKLUMWU NOYeK HAOGNIOAAETCs Y NALMEHTOB MOXMIOro
Boapacta ¢ @1, u atoT npouecc yckopsetcs npu GO [77]. B uc-
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cnepoatun Bohm M. 1 coasT. rognyHoe cHmkeHne CK® cocra-
BUno -1,15 mn/mMuH B 06LLel nonynauun nauueHtos ¢ ®Mu -1,71
MI/MUH y nu ¢ G, 4To cornacyercs ¢ AaHHbIMW [ipyriX aBTopOB,
M3Y4aBLUUMW AaHHbIA BONPOC Y MWL, NOXKUIOro BO3pacTa.

Henpsmoe cpaBHeHMe pe3yNnbTaToB PaHAOMMU3UPOBAHHbIX MC-
cnepoBanuint RE-LY n ROCKET-AF nokasano, 4To y nauueHToB ¢
HeknanaHHon ®I1 gaburatpaH 60s1ee 3HA4YUMO CHUXKAET PUCK UH-
cynbTa u T30, Yem pusapokcabaH (OP 1,35; 95% 11 1,02-1,78),
NPy OTCYTCTBMW 3HAYMMBIX Pa3NNYNiA Mexay ABYMS CpaBHUBae-
MbiMn HOAK B 4acToTe uwemunyeckux nHeynbtos (OP 1,33; 95%
111 0,98-1,78) n kpooTeyenuin (OP 1,12; 95% A1 0,92-1,37) 78,
79]. B ycnosusx peanbHON KNUHWYECKON npakTukn Hernandez |.
W COABT. HE 0OHAPYXWAKU AOCTOBEPHbLIX PA3NUYUIA B CHIKEHMM
4aCTOTbl WLUEMWUYECKNX MHCYNbTOB MeXAy faburatpaHom U pu-
BapoKcabaHOM, HO YCTaHOBMAN 60Mee HU3KUIA PUCK remoppari-
YECKNX OCIIOXKHEHMIA (32 MCKIOYEHNEM BHYTPUYEPENHbIX KPOBO-
TEYEHWNIA, YacToTa KOTOPbIX Oblfia CONOCTaBUMA) NPU Ha3HAYEHUM
paburatpaHa B fo3e 150 n 75 mr 2p/cyT, 1 3T0 COOTHOLUEHWE
PUCKOB MEeXAy AaburaTpaHOM M pMBapOKCcabaHOM COXPaHANOoCh
AXKe npu Hanu4um y naumentos XbI1 [67].

AMepuMKaHCKOe ynpaBfieHne No KOHTPOMK Ka4yecTBa MULLEBbIX
NPOAYKTOB U nekapcTBeHHbIX cpeacTs (FDA) omo6puno ucrnons-
30BaHue faburarpaHa B 4o3e 75 mr 2 p/cyt y naumeHtos ¢ O un
CK® 15-30 mn/muH [80]. OaHaKo AaHHbIA naparpad He cornacy-
erca ¢ EBponenckummn pekomeHgauuamu [68], KOTopble orpaHu-
Y/BAIOT Ha3Ha4YeHne JaburatpaHa, BNPoYeM Kak puBapokcabaHa
1 anukcabana, npu CK® <30 Mn/MUH B CBA3M C OTCYTCTBUEM PaH-
AOMU3NPOBAHHbIX MCCNEA0BAHNA Y AAHHOM KaTeropuit 60MbHbIX.
[Mpy yMepeHHON ANCYHKLMM NOYeK NCNONb30BAHNE CHUKEHHOIA
[03bl gaburarapada 110 mr 2 p/cyT peKoMeHA0BaHO NIULLb Onpe-
[eNeHHbIM rpynnam 60MbHbIX: nuuam >80 neT; nuuam B Bo3pacTe
75-80 net, MMeOLWMM BbICOKMA pucK KpoBoTeveHnid (HAS-BLED
>3 6annos); nuuam, UCX0LHO nonyvarLmm sepanamun [68].

YeTblpex4yacoBas ceccusi AWann3HOR Tepanunm SAUMUHUPYET
68% po3bl gaburatpana [81]. Moatomy, ¢ OLHON CTOPOHBI, Aa-
éuratpaH NpoTUBONOKA3aH naumeHTam ¢ TepmuHanbHon XbI, a
C [pYroit, — remoanann3 MoXeT UCMONb30BaTbCS B Clydae pas-
BUTUS remMopparny4ecknx OCNOXHEHWIA Ha hOHe npuema WHIU-
oMTOpa TPOMOUHA, YMEHbLUIAs NPOAOIKMTENBHOCTb U TXKECTb
KPOBOTEYEHNS.

Takum 06pa3om, BCNEeACTBIE CTapeHUs NOMynAUMn U yBenmnye-
HWS' JOMN UL, MOXWUNOro BO3PacTa HeoOX04UMOCTb JleHeHus na-
uneHToB ¢ ®I1, umetowmx conytcTeytolLyto XbI1, B noBceaHEBHOIA
KMMHWUYECKOI NPaKTUKe HEYKMOHHO PacTeT. B cpaBHeHN C COXpaH-
HOM (pyHKUMen novek naumeHtsl ¢ ®I1 n XbI1, nonyyatowme AKT,
MMEIOT MOBbILLEHHBIA PUCK UHCYNbTA U KPOBOTEYEHWIA HE3aBUCMMO
0T Knacca aHTukoarynsHTa, 6yab 1o ABK unnm HOAK. SddekTus-
HOCTb ABK y 60MnbHbIX ¢ HeTepMuHanbHoii XbI1 oueBnaHa, 0gHaKO
B CPaBHEHWW C BapchapuHOM AaburaTpaH faeT [ONONHUTENbHbIE
KMMHWUYECKe NpenMyLLecTBa 9TOW rpynne naumeHToB. Heobxo-
UMbl MPOCMEKTUBHbIE PaHAOMU3NPOBAHHbIE WCCNEA0BAHNA ANS
co3[aHus 4eTkux pekomengaumin no AKT y nauuenTos ¢ XBI1, Tpe-
OYHOLLMX ANMANUSHON Tepanum Unu TPAHCNAAHTaLMKU NoYeK.

3akntouenue

Ontummzauus AKT y nauneHToB ¢ Ol u XBI1 aBRSeTCS CNOXKHOIA
npo6nemoii, T.K. Hanuyue XBI1, ¢ 0AHOI CTOPOHbI, MOBbILLIAET PUCK
nHcynbTa 1 T30, ¢ APYroil CTOPOHbI, — YBENUYMBAET PUCK CMEPTH
1 KPOBOTEYEHUS, YTO CTABMT MPaAKTUKYIOLLErO Bpaya nepef Heoob-
XOANMOCTbHO PaspeLleHnss KOH(ANKTA [ABYX MONSIPHbIX PUCKOB.
AHTWKOArynaHTbl YMEHbLLUAIT PUCK Kapano3mO0NMYeckoro WH-
CYNbTa, CBA3aHHbIA ¢ OI1, HO NpK 3TOM YCyrybnsoT PUCK KPOBO-

TeYeHNiA, KoTopblii 1 663 OAK BbICOKMIA BCREACTBUE AMCYHKLNN
noyek. Moatomy OAK 'y nauuenToB ¢ ®I1 v XBIT gomKeH 0TBEYaTh,
Nno KpanHein mepe, ABYM TpebOBaHUAM: ONTUMANbHON 3EKTUB-
HOCTM W MakCcMManbHO BO3MOXHOM 6Ge3onacHocTu. BapdapuH
Jl0Ka3an cBOK 3peKTMBHOCTb Yy naumeHtoB ¢ Ol n HeTepMu-
HanbHoW XBI1, HO 4N o6ecnevyeHns Ka4eCTBEHHOr0 KOHTPONS ru-
NoKoarynsauumu N COXpaHeHUs NpUemMsIemMoro pucka KpoBoTeYeHui
Heo6X04UMbl ONpeAeneHHble YCUNUS Kak CTOPOHbI NaLMeHTa, Tak
W nevailero Bpayva. /36bITO4HAsA rMNOKOArynauma Ha ¢oHe npu-
ema ABK cofiepXXu1T NoTeHUMUanbHYH Yrpo3y BO3HUKHOBEHUS HE0O-
paTUMOR UMW YaCTMHHO 06paTUMOI BapdapuH-accoLMUPOBAHHOIA
HedoponaTu, KOTOpas BbIIBAAETCS Y TPETU NALUMEHTOB C YCTaHOB-
NeHHbIM anarHo3om XbI1 n NoBbILLAET CMEPTHOCTb.

CHuxeHme ¢ TeyeHnem BpemeHn CK® y naumenTos ¢ ®I1, nonyya-
towmx Tepanuto OAK, MeHee BbIpaXeHO Y L, NoNyYaloLwmx fabura-
TpaH, B CPaBHEHWUN CpaBHeHUM ¢ BapdhapuHoM. Ans npodunakTukm
nHCeynbToB 1 T30 y NaumneHToB ¢ HeknanaHHom O pekomeHayeTes
CMONb30BaHME ONTUMANbHON [03bl Aaduratpasa 150 mr 2 p/cyr,
[I0Ka3aBLUEN NPEBOCXOACTBO B CHVXKEHWUN PUCKA ULLEMUYECKOrO U
reMopparMyeckoro MHCYNbTOB, TaK XKe Kak W B YYYLLEHUA ApYrux
KMMHNYECKMX UCXOL0B, B CPaBHEHWN ¢ BapapuHom. G y4eTom BO3-
pacTta 1 OyHKLMOHANBbHOrO COCTOSHNA NOYEK C KMHUYECKON TOYKMN
3PEHNSA C LIeNbO YNyyLleHns 6e30MacHOCTY LieNecoobpasHbIiM npes-
CTaBNIAGTCA CHUXEHMe 103kl aaburatpada ao 110 mr 2 p/cyt y nauu-
EHTOB KaTeropmm BbICOKOr0 pucka KpoBOTeHeHNs. IPEEKTUBHOCTb
Tepanuu faéuratpaHom B fo3e 150 n 110 mr 2 p/cyT He 3aBucUT
0T ypoBHs CK®. Mpu conoctaBnmon adhdeKTMBHOCTW B NpeoTBpa-
LLIEHUN UHCYNbTOB pUCK KpoBOTeYeHWit Ha AKT paburatpaHom [o-
CTOBEPHO HWXXE, YeM pMBApPOKCcabaHo, 1 60Mee BbIroAHbIA Npotuib
6e30MacHOCT paburatpaHa B 06euX [03MPOBKAX COXPaHsieTcs Y
nauuenToB ¢ ®M npu conytcTeytowen XbI1.
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SUMMARY

The frequent comorbidity of atrial fibrillation (AF) and chronic
kidney disease (CKD) in the general population is demonstrated in
many epidemiological studies. Most patients with an established
diagnosis of AF are recommended to use constant anticoagulant
therapy (ACT) to prevent ischemic stroke and thromboembolic
complications (TEC). With renal dysfunction, changes in the
hemostatic system are observed at all stages of CKD, both
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related to an increase in prothrombogenic activity as well as to
development of coagulopathy, which increases the threat of
bleeding. Therefore, in patients with CKD and AF, an important
aspect of ACT is the choice of the optimal anticoagulant, that will
provide a balance between the risks of stroke and hemorrhagic
complications, to which this article is dedicated.
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The prevalence of atrial fibrillation (AF) in patients with terminal
chronic kidney disease (CKD) is high, reaching 27% in patients on
prolonged hemodialysis [1-3]. Advanced CKD is also interrelated
with AF [4, 5]. Besides, CKD is often established in a concomitant
diagnosis in patients with AF [6]. Renal dysfunction triggers a
complex of pathophysiological reactions involving both hypo- as
well as hypercoagulation [7]. There is a close connection between
CKD and hemorrhagic complications caused by anticoagulant
therapy (ACT). As a consequence, severe CKD is considered as a
predictor of ACT-associated bleeding in many risk scales [8-13].
On the other hand, patients with AF in the presence of CKD in
severe and even moderate stages are characterized by a higher
risk of ischemic stroke and thromboembolic complications (TEC)
compared to those with normal renal function [14, 15]. This article
is devoted to the choice of oral anticoagulant (OAC) in patients
with AF in combination with CKD.

Prevalence of chronic kidney disease and atrial fibrillation

The prevalence of CKD in the general population increases
with age [16], and the development of CKD in patients increases
morbidity and mortality [14].
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In a number of population studies, it was shown that the
prevalence of AF increases in proportion to the impairment
of renal function [4, 5, 17]. For example, in the CRIC study (n
= 3267), the prevalence of AF as a whole was 18%, and when
comparing subgroups in patients with a glomerular filtration rate
(GFR) <45, AF was 4.4% more likely than in individuals with a
glomerular rate filtration (GFR) >45 ml/min (p <0.001) [5]. In the
large Japanese study (n=41417), depending on the upper, middle,
or lower tertile of the glomerular filtration rate, the prevalence of
AF was 0.9%, 1.2%, and 2.8%, respectively [17]. In the REGARDS
study, which included 26917 patients with documented on an
electrocardiogram (ECG) AF, the prevalence of cardiac arrhythmia
was 1% in individuals without CKD, 2.8% in patients with CKD of
1-2 stages, 2.7% in CKD of Stage 3, 4.2% in CKD of stage 3, the
odds ratio (OR) of AF development adjusted for age, race and sex
was 2.67 (95% confidence interval [Cl] 2.04-3.48), 1.68 (95% ClI,
1.26-2, 24) and 3.52 (95% Cl 1.73-7.15), respectively [4].

Albuminuria, as an indicator of kidney dysfunction, is also
associated with an increased risk of AF development [18, 19]. In
the work of McManus D. and co-authors, including 965 patients
with ischemic heart disease (IHD), the ratio of albumin / creatinine
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(A/C) in urine >15 mg / g increased the prevalence of AF by 4.6
times in comparison with the ratio (A/C) <7 mg / g [18]. In the
Dutch study (n = 7546) in patients with microalbuminuria, the
prevalence of AF was almost 2 times higher (relative risk [RR]
1.93, 95% Cl 1.10-3.37, p <0.05) [19].

Although most of the studies that studied AF and CKD had a
cross-sectional design, similar results were obtained in the
longitudinal design of the study. In the Niigata study (n = 223877,
average age 61 y.0.) during 6-year follow-up period, AF developed
in 2947 (1.3%) patients, and the adjusted frequency of AF was
2.2 with GFR >60 ml/min and 5, 2 per 1000 man-years with GFR
<60 ml/min (RR 1.38, 95% ClI 1.14-1.66, p<0.001) [20]. The
risk of developing of AF increased with a lower initial GFR, and
this relationship was maintained even after patients with AH and
diabetes mellitus (DM) were excluded from the analysis.

In the ARIC study (n = 10328), in which the observation period
was 10 years, the beginning of AF de novo was observed in
788 (7.6%) patients [21]. After adjusting traditional risk factors
including age, systolic blood pressure (SBP), body mass index,
diabetes, compared with those without kidney dysfunction, the
relative risk (RR) of AF development in CKD of 2, 3 and 4 stages
was 1.29 (95% Cl 1.05-1.58), 1.70 (95% Cl 1.31-2.20), and 3.41
(95% Cl12.18-5.32), respectively [21]. In addition, the frequency of
AFincreased proportionally to the growth of albuminuria, reaching
5.8, 14.6 and 26.6 cases per 1000 man-years with an (A/C) ratio in
urine <30, 30-299 and> 300, respectively (p <0,0001).

Albuminuria in combination with a decreased GFR increases the
risk of AF. In the above-mentioned REGARDS study, albuminuria
increased the odds ratio (OR) of AF development in subgroups
with GFR> 60 and 30-59 ml/min, respectively, by 1.5 and 2.5
times, respectively [4]. Similarly, the frequency of AF increased
with lower GFR for each stratum of the (A/C) ratio in the urine in
the ARIC study [21]. For example, in patients with an (A/C) ratio
0f 30-299 mg / g, the frequency of AF increased from 8 to 30% as
the GFR decreased from> 90 to 15-29 ml/min.

Prevalence of AF is usually higher in patients with severe CKD
requiring hemodialysis, and ranges from 5 to 27%, depending on
the duration of dialysis therapy, associated risk factors, and the
clinical version of AF [22, 23]. According to the reports of the
US National Database USRSD in patients on hemodialysis, the
prevalence of AF increased from 3.5% in 1992 to 10.7% in 2006,
which partly can be explained by the aging of the population, and
therefore the proportion of patients >85 years for this time interval
increased from 10 to 22.5% [23]. In addition, the mortality rate
among patients receiving dialysis therapy, in the presence of AF
increases by 2 times.

Thus, the prevalence of AFis higher in patients with, than without
CKD. The increased risk of AF developing is associated with a
decrease in GFR and the severity of albuminuria accompanying the
development of CKD. The beginning of AF worsens the prognosis
of patients with terminal CKD.

The effect of chronic kidney disease and atrial fibrillation on
morbidity and mortality

Due to the close relationship of AF with structural pathology of
the heart, the effect of the first on morbidity and mortality is not
always clearly traced, because in a number of clinical situations
it is difficult to determine whether the complication is caused by
AF or by severe cardiac remodeling and arrhythmia , associated
with it.

In comparison with GFR >39, in patients with GFR 45-59 ml/
min, the adjusted relative risk (RR) of death is 1.2 times higher

and the relative risk (RR) of hospitalization increases by 1.1 times,
which increases with GFR <15 ml/min up to 5.9 and 3.1 times,
respectively [24]. Analysis of the USRSD database showed that
in patients with terminal CKD, the annual mortality rate is 5%
with documented AF and only 2% in the absence of arrhythmia
[14]. Three-year mortality in patients with terminal CKD who are
hospitalized for AF is also significantly higher than in the control
group (53 vs. 45%) [25]. Besides, in one single-center study
with longitudinal design (n = 149), the death rate over the 4-year
follow-up period in patients with terminal CKD and AF was even
worse: 81 versus 29% in individuals without arrhythmia [26]. In
the REPOSI study, it was shown that in patients with AF, higher
values of calculated GFR were associated with a lower risk of
hospital mortality (RR 0.96, 95% Cl 0.94-0.99, P = 0.011), as
well as of three-month mortality after discharge (RR 0.97, 95% Cl
0.94-1.00, p = 0.038) [27].

Studies on the effect of AF on the mortality of patients with CKD
of less severe stages than the terminal stage are not available,
therefore, even without considering whether AF is an independent
predictor or only a risk factor for death, clinicians should clearly
understand the consequences of this arrhythmia in patients with
CKD, associated with a significant increase in morbidity and
mortality.

Risk of stroke in patients with chronic kidney disease and atrial
fibrillation

Stroke and systemic thromboembolism are serious
complications of AF, and some studies have demonstrated an
increased risk of stroke and thromboembolic complications
(TEC) in patients with CKD receiving dialysis therapy in case of
beginning of AF [28-30], although other studies have shown no
such correlation [16, 31].

In a retrospective ATRIA study (n = 10,908) in patients with AF,
proteinuria increased the risk of thromboembolic complications
(TEC) by 54%, and the progressive deterioration of GFR was
associated with an increased risk of stroke in such a way that
in patients with GFR <45 ml/min the risk of stroke was higher by
39% than in individuals with normal renal function [32].

Bonde A. and co-authors studied the relationship between CKD
and risk of TEC depending of the index on the scale CHA2DS2VASc
in patients with AF included in the Danish registry, as well as the
clinical efficacy of ACT-produced warfarin. Qut of 154229 patients
with non-valvular AF, 11188 (7.2%) of patients had nonterminal
CKD, and 1728 (1.1%) — terminal CKD, for which they received
hemodialysis, pertonal dialysis, or renal transplantation was
performed [33]. In patients with AF and terminal CKD, who had
an index on the scale CHA2DS2VASc >2, warfarin significantly
reduced the relative risk (RR) of death from all causes by 15%
(95% confidence interval [CI] 0.72-0.99). In the group of patients
with non-terminal CKD and index on the scale CHA2DS2VASc >2,
warfarin reduced the relative risk (RR) of the combined endpoint,
including fatal stroke and fatal bleeding by 29% (95% Cl 0.57-
0.88), relative risk (RR) of cardiovascular death - by 20% (95% Cl
0.74-0.88), and death from all causes by 36% (95% Cl 0.60-0.69)
[33].

A combined analysis of three randomized clinical SPAF studies
revealed an association between renal dysfunction and TEC in
patients with AF who do not take warfarin. After 2 years of follow-
up, the incidence of the combined endpoint, including stroke and
TEC, was higher when comparing individuals with and without
CKD (9.2 versus 4.1%, p = 0.004) [34]. In a small one-center
study involving 387 patients with AF, it was shown that CKD was
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associated with an increased risk of stroke regardless of the initial
index on the CHADS2 scale [35].

In patients with a risk of thromboembolic complications on the
CHADS2 = 6 scale, the annual stroke rate is 18.2% [36], but in
the absence of all risk factors for this scale in a random sample
of patients with AF and terminal CKD, stroke rates range from
17, 4 to 24% per year [8, 26]. Therefore, the CHADS?2 scale may
underestimate the risk of stroke and TEC in patients with CKD.

On the other hand, the results of some studies show that AF
increases the risk of stroke and TEC in patients with CKD. In the
DOPPS study, patients with terminal CKD with AF had an increase
in the relative risk (RR) of stroke or cerebrovascular events by
28% (95% ClI 1.01-1.62, p = 0.048) [37]. In a study of Vazquez
E. and co-authors, in which 256 patients with terminal CKD on
hemodialysis were observed for 4 years, AF was originally in
31 patients, and in 28 cases the arrhythmia developed during
the 2-year follow-up period. In total, AF increased the risk of
death by 1.7 times, and the risk of stroke - by 9.8 times [29]. In
another longitudinal clinical study, which observed 488 patients
on prolonged hemodialysis, in the presence of AF, mortality was
higher by 21% [38].

Guo Y. and co-authors showed that in individuals with AF and
GFR <60 ml/min, a subsequent deterioration in renal function
was associated with an increased risk of serious clinical events
[39]. Thus, an absolute or relative decrease in GFR >25 ml/min
increased the risk of stroke by more than 2 times compared to
those in whom the kidney function was stable for 6 months of
follow-up.

Some authors have shown in their studies that GFR can not
only be an independent predictor of mortality in stroke [40], but
also predict unfavorable clinical outcomes in patients after stroke,
such as increased neurological deficit, poor functional recovery
[41, 42].

In total, the obtained data allow us to say that in patients with AF,
renal dysfunction increases the risk of TEC, which is associated
with changes in the coagulation system and platelet dysfunction
in CKD, accompanied by an increase in both venous and arterial
thrombosis [43].

The use of warfarin in patients with atrial fibrillation and chronic
kidney disease

Current recommendations for the prevention of stroke and
thromboembolic complications (TEQO) are based onthe conclusions
of prospective cohort studies and suggest extrapolation of their
results to the general population of patients with AF, while the
evidence base for the efficacy of ACT in individuals with severe
renal dysfunction is not sufficient. GFR <30 ml/min was the
criterion for excluding patients from randomized studies. However,
the administration of oral anticoagulants, especially warfarin, in
patients with advanced CKD varies from 2% in Germany to 37% in
Canada [37]. This heterogeneity reflects the uncertainty between
risk and benefit in the use of ACT in this category of patients.

In most patients with AF, warfarin therapy is effective in reducing
the risk of ischemic stroke and thromboembolic complications
(TEQ). However, the effect of renal dysfunction on the effects of
warfarin in patients with AF for a long time remained unexplored.

Abbott K. and co-authors, in a retrospective study of 3,374
patients on hemodialysis, 123 of whom were hospitalized during
the observation period for AF, found that cumulative mortality from
all causes was significantly lower in patients receiving warfarin
than in those who did not receive vitamin K antagonists (VKA) (RR
0.36, 95% Gl 0.16-0.82, p = 0.014) [25]. Olesen J. and co-authors

in patients with AF included in the Danish registry demonstrated a
significant reduction in the risk of thromboembolic complications
(TEC) both in general group and in the group of patients with
terminal CKD. When comparing patients with and without CKD,
warfarin reduced the relative risk (RR) of stroke and TEC by 24%
(95% C10.64-0.91, p = 0.003) [44].

However, other studies have shown that warfarin can be
potentially dangerous in patients with terminal CKD [23, 45, 46].
In large observational studies in patients with CKD who are on
hemodialysis, the administration of warfarin increased the risk of
ischemic stroke by more than 2 times compared to those who did
not receive VKA.

In patients with AF and nonterminal CKD, the effectiveness of
warfarin therapy in the prevention of stroke and TEC is obvious,
as confirmed by the results of three observational studies [44, 47,
48]. However, in the Danish cohort study, anticoagulant therapy
(ACT) with warfarin significantly increased the risk of bleeding by
36%, and with the combination of warfarin and aspirin this risk
increased up to 63% [44].

Vazquez E. and co-authors in 2003 within the framework of a
single-center study, that included 29 patients with terminal CKD,
were among the first to establish a correlation between ACT with
warfarin and bleeding [9]. It was shown that the annual frequency
of bleeding in patients who didn’t take oral anticoagulants was
11%, in patients receiving disaggregants — 16%, and in patients
receiving VKA — 26%. Out of 13 patients who received warfarin,
10 had large bleeding, the source of which was mainly the
gastrointestinal tract. The authors note that the international
normalized ratio (INR) in these patients exceeded the therapeutic
range, but none of the hemorrhagic complications was fatal.

Limdi N. and co-authors (n = 578) evaluated the effect of the
functional state of the kidneys on the dosing regimen of warfarin,
the adequacy of hypocoagulation and the risk of hemorrhagic
complications [49]. The risk of TEC related to AF was an indication
for ACT prescription in 134 (40%) patients with GFR >60 ml/
min, 99 (56%) with GFR 30-50, 23 (43%) with GFR <30 ml/min.
Patients with severe CKD received significantly lower doses of
warfarin compared with patients with CKD of moderate and mild
stages (3.9 [3.5-4.4] vs. 4.3 [4.0-4.6] vs. 4.8 [4.6-5.0] mg / day,
respectively, p = 0.0002), regardless of the genotypes CYP2C9
and VKORC1, which determine the pharmacokinetic parameters
of warfarin metabolism. Also, the results of this work showed that
the time of INR finding within the 2-3 therapeutic range was the
smallest in patients with severe CKD, which increased the risk of
hypercoagulation (INR >4, p = 0.052). The proportions of patients
with the target INR value where GFR >60, GFR 30-50 and GFR
<30 ml/min were 49.7, 45.7 and 45.6%, respectively (p = 0.049).
Patients with severe CKD had 2-4 times higher risk (95% Cl, 1.1-
5.3) of major bleeding than those with moderate and mild CKD. In
actual clinical practice, CKD, especially in elderly patients, has an
independent association with the rarer prescription of ACT.

The results of the REPOSI study demonstrated the correlation
between reduced GFR and a lower percentage of oral anticoagulant
prescription [27]. The possibility of ACT-associated bleeding in
AF is particularly high in patients with terminal CKD. The data
of the Italian nephrological register of patients with AF who are
on chronic hemodialysis showed that the index on the CHADS2
scale is not the cause for the deployment of vitamin K antagonist
therapy (AVK), and only the permanent form of AF serves as a
factor having a positive correlation with the administration of
warfarin. Therefore, less than 50% of patients with AF receives
AVK therapy [50]. Such specific group of patients is characterized
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by very high mortality, and AVK therapy improves their survival,
while patients with the highest INR time in the therapeutic range
had the lowest bleeding rate [51].

Despite the fact that an increased risk of bleeding often makes
you doubt on the choice of oral anticoagulant (OAC), practitioners
should remember that the clinical effect of ACT in reducing
mortality and TEC exceeds the adverse risk of possible bleeding,
especially in patients with senile asthenia, and with CKD [44].

Warfarin-induced nephropathy

The side effects associated with warfarin overdose in regard to
renal function are well known and include hematuria, petechiae
and ecchymosis, hemorrhagic vasculitis, interstitial nephritis [52,
53]. In recent years, another complication of AVC , the so-called
warfarin-associated nephropathy, has been described, which is
an increase in creatinine> 26.5 pmol / L within a week after an
increase in INR >3 without obvious bleeding [54].

In one of the first observations of acute renal injury (acute renal
failure), there was a correlation between coagulopathy, associated
with warfarin administration and the thinning of the glomerular
basal membrane (MBM) with following tubular obstruction [55].
Later, a similar syndrome was described in a patient with inactive
systemic lupus erythematosus, which also had a thickening
of MBM [56]. The mechanism of the development of warfarin-
associated nephropathy in such patients includes excessive
hypocoagulation (INR 6-9), in which patients develop pathological
thinning or thickening of MBM, which in both cases determines
spontaneous massive hematuria [57].

Brodsky S. and co-authors performed kidney biopsy in 9
patients with CKD who had acute renal injury (acute renal failure)
with moderate hypocoagulation (INR 4.4+0.7) and hematuria
that exhibited severe and widespread tubular obstruction with
erythrocyte cylinders normal or minimally altered structure of
the glomerular apparatus [58]. That is, the glomerular hematuria
proved during biopsy was unforeseen. Besides, in most patients
the kidney function did not recover or improved slightly. At the
next stage, this group of authors performed a retrospective
analysis of the data of the 4-year nephrological program, which
observed 103 individuals with CKD of 2-4 stages, where 49 of
them had at least one episode of INR> 3 [59].

Out of 49 individuals, 18 (37%) experienced an unexpected
increase in creatinine> 26.5 pmol / L within the week when
INR was> 3 while taking warfarin, and this group had a more
rapid progression of CKD [59]. Similar results were obtained
when analyzing a more representative sample of 4006 patients
receiving warfarin [54]. Warfarin-associated nephropathy was
noted in 33% of patients with established CKD and in 16.5% with
preserved renal function. The risk factors for the development of
warfarin-associated nephropathy included age, prior CKD, arterial
hypertension (AH), diabetes, diabetic nephropathy, and chronic
heart failure (CHF). Patients with warfarin-associated nephropathy
often received aspirin (35 vs 28%, p = 0.001). Five-year survival
was significantly lower in patients with warfarin-associated
nephropathy than in those without this complication (58 vs. 73%,
p<0.001). The highest risk of death was in the first weeks after
an increase in INR >3 (relative risk in the first week — 3.65, 95%
Cl 2.81-4.75), after which the relative risk (RR) progressively
decreased, losing statistical significance after 6 months.

Therefore, when prescribing vitamin K antagonist therapy
(AVG), doctors should be alert for potential warfarin-associated
acute kidney damage (CPD), which can develop in patients without
a history of CKD and is associated with increased mortality.

Balancing between polar risks of stroke and bleeding

Patients with AF and CKD represent a specific group. Many
pathophysiological mechanisms change with renal dysfunction
[60, 61], which leads at all stages of CKD (but especially when
terminal) to paradoxical shifts in the hemostasis system in the
direction of increased prothrombogenic activity ,increasing the
risk of TEQ, as well as in the direction of coagulopathy with
increased threat of bleeding [7, 9, 14, 26, 61]. This explains
the high incidence of both ischemic strokes and hemorrhagic
complications in this category of patients. In practice, the positive
effect of oral anticoagulant therapy outweighs the risk of bleeding.
Even in the general population of patients with AF there is a
small zone of U-shaped distribution within the INR from 2 to 3 to
prevent ischemic strokes and to avoid hemorrhagic events [62].
The optimal range of INR levels for patients with CKD remains
unknown.

The use of dabigatran in patients with atrial fibrillation and
chronic kidney disease

As we know, all new oral anticoagulants (new oral
anticoagulants) are partially eliminated by the kidneys. Sardar
P. and co-authors published the results of a meta-analysis of 10
large randomized phase Il clinical studies that included 40693
patients with AF and mild (GFR 50-79 ml/min) or moderate (30-
49 ml/min) renal dysfunction, and in which the effectiveness and
safety of the new oral anticoagulants (dabigatran, rivaroxaban and
apixaban) in comparison with warfarin were evaluated [63]. In
patients with mild renal dysfunction, compared with warfarin, the
new oral anticoagulants significantly reduced the risk of stroke
and thromboembolic complications by 30% (95% Cl 0.64-0.92),
and the risk of large and clinically significant minor bleeding by
29% (95% Gl 0,72-0.90). Patients with mild renal dysfunction
experienced a significant decrease in the risk of thromboembolic
complications (TEG) (RR 0.72, 95% Cl 0.57-0.92) with no
difference in the safety profile (RR 0.82, 95% Cl 0.59-1.14). The
sensitivity analysis of the two dose regimens of dabigatran 150
mg and 110 mg o 2 times a day showed comparability of the
results with the initial studies of this drug.

In a retrospective analysis of RE-LY study in patients with AF,
the efficacy and safety of two doses of dabigatran (n = 6004),
prescribed according to the instructions for use, compared
with warfarin (n = 6022). In case of individual dose choice, 110
mg (29% of cases) or 150 mg (71% of cases) 2 times a day,
treatment with dabigatran was accompanied by a significant
reduction in the risk of ischemic stroke and TEC (RR 0.74, 95%
Cl 0.60-0.91), hemorrhagic stroke (RR 0.22, 95% Cl 0.11-0.44),
death from all causes (RR 0.86, 95% Cl 0.75-0.98) and death from
vascular causes (RR 0.80, 95% Cl 0.68-0.95), large bleeding (RR
0.85, 95% Cl 0.73-0.98), life-threatening large bleeding (RR 0.72,
95% CI 0,58-0.91), intracranial bleeding (RR 0.28, 95% Cl 0.17-
0.45), any bleeding (RR 0.86, 95% Cl 0.81-0.92), while the risk of
large gastrointestinal bleeding was comparable (RR 1.23, 95% Cl
0.96-1.59) [64].

In the subanalysis of the RE-LY study (n = 17951) according
to pre-prescribed variables, Hijazi Z. and co-authors studied the
frequency of clinical outcomes depending on renal function in
patients with AF treated with dabigatran or warfarin [65]. There was
an increase in the frequency of strokes, TEC, bleeding and deaths
as the kidney function worsened. In comparison with warfarin, the
incidence of ischemic strokes and TEC was lower when dabigatran
was used at a dose of 150 mg 2 times daily and comparable
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with dabigatran at a dose of 110 mg 2 d/day without significant
heterogeneity in subgroups with GFR >80, 50-80 and GFR <50 ml/
min (p = 0.1). Dabigatran therapy at a dose of 110 mg 2 r / day was
associated with a lower risk of major bleeding in all subgroups of
GFR, calculated by the Cockcroft-Gault formula (p = 0.06), and was
associated with a significant reduction in this risk (RR 0.41, 95% Cl
0.27-0.62, p =0.0012) in patients in the subgroup with GFR >80 ml/
min, calculated by the formula CKD-EP!I.

With regard to dabigatran in a dosage of 150 mg 2 times a day,
there is also no significant difference in the incidence of major
bleeding in all GFR subclasses calculated by the Cockcroft-Gault
formula in comparison with warfarin and a significant reduction in
the risk of major bleeding (RR 0.59; 95% Cl 0.41-0.84, p = 0.005)
in the subgroup with GFR >80 ml/min calculated according to the
formula CKD-EPI. In the RE-LY sub-study, which included 16,490
elderly patients with AF, it was revealed that during the 30-month
follow-up period, GFR declined more significantly with warfarin
therapy (-3.7£0.2 ml/min) than with dabigatran therapy in a dose
of 110 mg (-2.6+0.2 ml/min, p = 0.0009) and in a dose of 150 mg
(-2.5+0.2 ml/min, p = 0.0002) [66]. A decrease in GFR> 25% was
less likely for dabigatran at the dose of 110 mg (RR 0.81, 95% Cl
0.69-0.96, p = 0.017), and at the dose of 150 mg (RR 0.79, 95%
C10.68-0.93, p = 0.006) compared with warfarin during more than
18 months period of follow-up. In general, patients with AF in the
presence of diabetes had a lower GFR level than those without
diabetes (64.0 vs. 66.4 ml/min, p<0.0001), and a more significant
impairment of renal function. During a 30-month follow-up, a
reduction in GFR with concomitant diabetes was higher in patients
taking warfarin, rather than dabigatran (p <0.005). We should note
the association of a faster reduction in GFR with prior ACT with
warfarin and weak control of the level of hypocoagulation (the
time of finding INR in the therapeutic range <65%). Patients with
excessive hypocoagulation (INR >3) on the background of taking
warfarin also had a more pronounced decrease in GFR than those
with a target or low (<2) level of INR.

In one of the latest retrospective cohort studies using the
Medicare medical database from November 2011 to December
2013, was included 18441 patients with AF for a comparative
evaluation of the efficacy and safety of dabigatran 150 mg 2
times daily against rivaroxaban 20 mg once a day, dabigatran 75
mg 2 times a day against rivaroxaban 15 mg once a day [67].
There were no significant differences in the incidence of ischemic
strokes between comparison groups. Rivaroxaban 20 mg in
comparison with dabigatran 150 mg was associated with higher
risks of development of other TEC (RR 1.28, 95% Cl 1.14-1.44),
large bleeding (RR 1.32, 95% Cl 1.17-1.50) and death (RR 1.36,
95% Cl 1.19-1.56). Risks of feasibility studies that do not include
stroke (RR 1.37, 95% Cl 1.15-1.62), large bleeding (RR 1.51, 95%
Cl 1.25-1.82), death (RR 1.21, 95% Cl 1.04-1.41) with low doses
were also higher in rivaroxaban than in dabigatran. Risks of TEC
that do not include stroke (RR 1.37, 95% Cl 1.15-1.62), large
bleeding (RR 1.51, 95% Cl 1.25-1.82), death (RR 1.21, 95% ClI
1.04-1.41) with low doses were also higher in rivaroxaban than
in dabigatran.

After correction by the compliance index in the optimal dose
groups of dabigatran and rivaroxaban, the proportion of patients
with CKD was 27%, and in safe dose groups — 52%. In the
subgroups of patients with AF and CKD, the safety profile of
rivaroxaban at a dose of 20 mg was less favorable than dabigatran
150 mg for the risk of major bleeding (RR 1.34, 95% Cl 1.10-
1.64), any bleeding RR 1.17, 95% Cl 1.06-1.29) and death from
all causes (RR 1.33, 95% Cl 1.09-1.63), as well as rivaroxaban at

a dose of 15 mg against dabigatran in a dose of 75 mg for the risk
of major bleeding (RR 1.48, 95% CI 1.17-1.88) and any bleeding
(RR 1.34, 95% Cl 1.18-1.52).

Thus, in comparison with other new oral anticoagulants,
dabigatran is the only drug which dosing regimens have been fully
studied using the randomization method, which makes it possible
to use an individual approach to the choice of dabigatran dose,
based on the efficacy / safety ratio. Patients with AF who receive
oral anticoagulant therapy have a decrease in renal function, which
is less obvious in in patients taking dabigatran in comparison with
patients taking warfarin. The effectiveness of dabigatran therapy
at a dose of 150 and 110 mg of 2 times a day does not depend
on the level of GFR. With comparable efficacy in the prevention
of ischemic strokes, dabigatran is superior to rivaroxaban in
reducing the risk of other TEC, death and large bleeding, while a
more advantageous safety profile for dabigatran in both dosages
is retained in patients with CKD.

Discussion

The combination of renal dysfunction and AF is frequent, and
the competitive coexistence of these two pathologies leads to a
paradoxical increase in the risk of TEC and bleeding.

As a parameter, severe renal dysfunction in patients with non-
valvular AFis notincluded in the recommended scale for assessing
the risk of cardioembolic stroke CHA2DS2VASc, whose acronym
stands for two major risk factors (age >75 years and a prior stroke),
for each of which 2 points are scored and six small risk factors
(CHF with systolic dysfunction, hypertension, diabetes, vascular
disease, age 65 to 74 years, and female sex) with a score of 1
each [68]. The last letter "c" in the acronym CHA2DS2VASc could
be spelled out as "chronic” chronic kidney disease of a severe
stage with an exception that the kidney function is not static and
may worsen over time, especially in elderly patients with multiple
comorbid pathologies and concomitant drug therapy.

Atthe same time, several risk factors for stroke of CHA2DS2VASc
scale are similar for hemorrhages, and 3 common scales of the
risk assessment for bleeding HAS-BLED, ATRIA and ORBIT as a
parameter include renal dysfunction [69-71]. It is important to
note that formally the risk of bleeding was not validated in the
population of patients with AF with CKD of 4-5 stages, so it should
be used with caution in this category of patients.

Focusing on the fact that patients with AF and moderate or
severe renal dysfunction have an increased risk of both stroke
and bleeding and lack of sufficient evidence, as patients with a
glomerularfiltration rate (GFR) <30 ml/min were notincluded in the
randomized clinical studies [2], the choice of oral anticoagulants,
providing a well-controlled hypocoagulation, is the best approach
to their treatment. In the case of prescribing warfarin, the balance
between the risks of stroke and bleeding is closely related to the
quality of control of hypocoagulation, and from this position, the
time of finding an INR, whose target level within 2.0-2.5 will be
the most acceptable, within the therapeutic range should be more
than 70% [72].

In many studies in patients with AF and CKD, warfarin therapy
with individual dose selection has a more significant protective
effect for strokes and TEC compared with placebo [15, 37, 39].
The results of randomized clinical studies have shown that in
comparison with placebo or aspirin, ACT with warfarin reduces
overall mortality by 26% [34]. Nevertheless, some authors identify
factors that weaken the positive effect of warfarin, including
the age of patients <65 years, the normal ECG, systolic arterial
distillation <130 mm Hg, the absence of concomitant diabetes [2].
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In patients with AF and terminal CKD who are on hemodialysis,
in some studies, warfarin therapy was associated with an
increased risk of ischemic stroke. As Winkelmayer W. and co-
authors have shown, this increase in the incidence of ischemic
strokes is rather secondary to hemorrhagic strokes and is not
associated with thromboembolic cerebral events [23]. Another
explanation for the increased risk of stroke among patients taking
warfarin may be the lack of quality control of the INR level, which
creates the background for reducing the time of finding INR within
the therapeutic range [45]. However, further randomized studies
are needed to fully understand such adverse effects of ACT with
warfarin.

Warfarin is responsible for a third of emergency hospitalizations
associated with the development of medicinal side effects
in patients over 65 years of age, with about half of these
hospitalizations occurring among people older than 80 years. (73).
One of the complications caused by AVK is warfarin associated
nephropathy, which can develop in any patient regardless of the
original kidney function and is associated with higher mortality
[54]. According to Brodsky S. and co-authors, warfarin associated
nephropathy develops in a third of patients with a history of CKD
and in 1/6 of patients with a preserved kidney function [54].

The use of new anticoagulants with moderate and severe renal
dysfunction could simplify the management of patients with AF of
such a high risk category. A recent meta-analysis demonstrated a
higher efficacy and safety of dabigatran, rivaroxaban and apixaban
in comparison with warfarin in mild to moderate renal dysfunction
[63]. However, the benefits and safety of the new anticoagulants
require further confirmation in randomized clinical studies.

Hijazi Z. and co-authors demonstrated the possibility of
achieving effective and safe hypocoagulation with dabigatran in
a comparison with ACT using the optimal dose of warfarin as
part of a randomized study without the prescheduled reduction
in the doses of oral anticoagulants, as was planned in the studies
of ROCKET-AF and ARISTOTLE [74, 75]. The effect of dabigatran
was independent of GFR level.

The frequency of bleeding increases with the progression of
kidney dysfunction in patients on the background of taking warfarin
or new oral anticoagulsnts regardness of the degree and variability
of their renal excretion [13]. The risk of bleeding in patients with
impaired renal function is determined by many factors, including
platelet dysfunction, endothelial dysfunction, coagulopathy,
concomitant diseases and drug interactions [2]. In addition to
renal dysfunction, another significant risk factor for hemorrhagic
complications in patients with AF and CKD considered age, which is
included in the GFR calculation formulas [76].

The decrease in GFR according to the formula of calculating CKD-
EPIis approximately 1 ml/min per year, although this decrease, as
shown by B6hm M. and co-authors is more significant during the
30-month observation period on warfarin therapy than dabigatran
[66]. Beginning with the 6-month follow-up, exceeding the
therapeutic range, especially in cases of excessive INR increase,
prior AVK therapy determined a more significant decrease in
GFR in patients receiving warfarin, compared with two doses
of dabigatran. This can be one of the reasons to recommend
dabigatran instead of warfarin to patients with CKD of mild and
moderate stages.

A more significant impairment of renal function was observed
with concomitant diabetes, but the presence of this pathology
did not affect the reliability of differences in the reduction of
GFR between the warfarin and dabigatran groups. Progressive
deterioration of kidney function is observed in elderly patients

with AF, and this process is accelerated with diabetes [77]. In the
study by B hm M. and co-authors, the annual decrease in GFR
was -1.15 ml/min in the general population of patients with AF and
-1.71 ml/min in individuals with diabetes, which is consistent with
the data of other authors who studied this issue in elderly age.

An indirect comparison of the results of randomized studies RE-
LY and ROCKET-AF showed that in patients with non-valvular AF,
dabigatran more significantly reduces the risk of stroke and TEC
than rivaroxaban (RR 1.35, 95% Cl 1.02-1.78), with no significant
differences between the two new anticoagulants compared in the
incidence of ischemic strokes (RR 1.33, 95% Cl 0.98-1.78) and
bleeding (RR 1.12, 95% Cl 0.92-1.37) [78, 79]. n real clinical
practice, Hernandez |. and co-authors did not find significant
differences in the reduction in the incidence of ischemic strokes
between dabigatran and rivaroxaban, but found a lower risk of
hemorrhagic complications (with the exception of intracranial
hemorrhages, the frequency of which was comparable) when
dabigatran was administered at a dose of 150 and 75 mg 2 times
a day, and this risk ratio between dabigatran and rivaroxaban
persisted even in patients with CKD [67].

The American Food and Drug Administration (FDA) approved the
use of dabigatran at a dose of 75 mg 2 times a day in patients with
AF and GFR 15-30 ml/min [80]. However, these recommendations
differ from the European recommendations [68], which limit the
administration of dabigatran, as well as rivaroxaban and apixaban,
with GFR <30 ml/min due to the lack of randomized studies in
this category of patients. With moderate renal dysfunction, the
use of a reduced dose of dabigataran 110 mg 2 times a day is
recommended only for certain groups of patients: individuals >80
y.0.; patients of 75-80 y.o0. who have a high risk of bleeding (HAS-
BLED >3 points); individuals initially receiving verapamil [68].

The four-hour session of dialysis therapy eliminates 68% of the
dose of dabigatran [81]. Therefore, on the one hand, dabigatran
is contraindicated in patients with terminal CKD, and on the
other hand, hemodialysis can be used in case of hemorrhagic
complications with thrombin inhibitor, reducing the duration and
severity of bleeding.

Thus, due to the aging of the population and the increase in the
proportion of elderly people, the need to treat patients with AF
with accompanying CKD is steadily increasing in everyday clinical
practice. In comparison with the preserved kidney function,
patients with AF and CKD who receive ACT have an increased risk
of stroke and bleeding regardless of the class of anticoagulants (
AVK or new oral anticoagulants). The efficacy of AVK in patients
with nonterminal CKD is evident, but in comparison with warfarin,
dabigatran provides additional clinical benefits to this group of
patients. Prospective, randomized studies are needed to establish
clear guidelines for ACT in patients with CKD who require dialysis
therapy or kidney transplantation.

Conclusion

Optimization of ACT in patients with AF and CKD is a difficult
problem, because of the presence of CKD, on the one hand,
increases the risk of stroke and TEC, on the other hand, increases
the risk of death and bleeding, which puts the practicing physician
before the necessity to resolve the conflict of two polar risks.
Anticoagulants reduce the risk of cardioembolic stroke associated
with AF, but at the same time exacerbate the risk of bleeding,
which, even without oral anticoagulants, is high due to renal
dysfunction. Therefore, oral anticoagulants in patients with AF and
CKD should meet at least two requirements: optimal efficiency and
maximum possible safety. Warfarin has proven its effectiveness
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in patients with AF and nonterminal CKD, but to ensure quality
control of hypocoagulation and maintain an acceptable risk
of bleeding, certain efforts are needed, both from the patient's
and physician’s side. Excess hypocoagulation with AVK intake
contains a potential threat of irreversible or partially reversible
warfarin-associated nephropathy, which is detected in a third of
patients with established CKD and increases mortality.

The decrease in GFR in time in patients with AF receiving oral
anticoagulant therapy is less pronounced in those receiving
dabigatran compared with warfarin. For the prevention of strokes
and TEC in patients with non-valvular AF it is recommended to use
the optimal dose of dabigatran 150 mg 2 times daily, which showed
bestresultsinreducingthe risk ofischemic and hemorrhagic strokes,
as well as in improving other clinical outcomes, in comparison with
warfarin. Taking into account the age and functional state of the
kidneys from the clinical point of view in order to improve safety,
it is advisable to reduce the dose of dabigatran to 110 mg 2 times
daily in patients at high risk of bleeding. The effectiveness of
dabigatran therapy at a dose of 150 mg and 110 mg of 2 times daily
does not depend on the level of GFR. With comparable efficacy in
stroke prevention, the risk of bleeding with ACT with dabigatran is
significantly lower than with rivaroxabano, and a more beneficial
dabigatran safety profile in both dosages is maintained in patients
with AF with concomitant CKD.
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Bnepsble BcemupHblii CumMno3nym no npo6rieme NeroyHoi runepTeH-
amm (1) coctosncs B XKeHese B 1973 rogy v B fanbHeillem, nocne
N3naHns «3IBUAHCKOM Knaccudpukauum» NeroqHoi apTepuanbHoi ru-
neptex3un (JIAT) B 1998 r B pamkax BTOPOro BCEMUPHOTO CUMMNO3NYMa,
NPOBOAWICA TPALULMOHHO Kaxble 5 net (Bexeuws 2003, JaHa MouuHt
2008, Huuua 2013). B 2018 rogy mectom npoBefeHus CUMMO3nyma
Obina BblOpaHa Huuua, 3aBopaxusaroLLas LWyMoM MOPCKOro npuoos v
MapTOBCKIM CHEronagom.

OCHOBHOI LiefbK0 JAHHOTO CMMMO3WyMa ABUACS 0630p rNaBHbIX Ha-
YYHbIX [OCTIKeHWiA B cchepe J1T 3a npoLuefLine 5 net u 06CyxaeHue
BO3MOXXHOCTU NPOBE/EHUS COBMECTHbIX UCCEA0BATENBCKUX MPOrpaMm
QNS NONONHeHUst A0Ka3aTeNbHON 6asbl.

B Havane cumnosuyma 6610 YAENEHO BHUMaHWe natouanonorum
Jr. B noknane Guignabert C. o6cyxpancs Bknag BocnaneHus B npo-
LieCC pemMo/enMpoBaHNs NeroYHOro CoCYAMCTOr0 pycna, BO3MOXHOCTb
BbIZENIEHNS NPOBOCNANUTENBHOMO (DEHOTMNA SHAOTENMAbHBIX KNETOK
neroyHbIx aprepuit (J1A).

B cchepe reHeTukm 06cyaanach NepenekTuea co3faHns 61o6aHKoB
Ana naumeHTos ¢ JIAT u pa3paboTka HOBOW TeHETUYECKOIA NaHenn anq
LaHHO KOropThbl NALUEHTOB.

B cBoem poknage Morrel N.W. npeacTaBun HOBble FEHETMYECKME
MyTaumu npu J1AT, UMetoLLme BbICOKUIA YPOBEHb JOKAa3aHHOCTU: P-Tun
AT®a3bl (ATP13A3), chakTop pocta u auddepeHumauum 9 (GDF2)
(BMP9), SRY (Sex determining region Y) Box 17 (SOX17); mytauuio
reqa Aksanopuxa 1 (AQP1) ¢ 60nee HU3KUM YPOBHEM [OKa3aHHOCTH.

Pullamsetti S.S. 6bin1 NpecTaBneHbl HOBbIE KAHANONATUN KanbLWA-
aAKTUBMPOBAHHBIX XNOPUAHbIX KaHanos (TMEM 16A), urpatolimne Bax-
HYI0 ponb B natorexese uavonaruyeckoin JT (UNT). Kanbuni-aktnsm-
POBaHHbIE XJTOPULHbIE KaHAbl MPUCYTCTBYIOT BO MHOMMX TUMNAX KNETOK
1 ONOCPEAYIOT BXHbIE (OU3MONOTMYECKNe (YHKLMN, BKIKOYAs nuTe-
NNANbHYIO CEKPELMID, CEHCOPHYIO TPAHCAYKLUMIO CUrHana u CoKpalLie-
HUe rNajKux MblLLL. AKTUBALMS KanbLUiA-aKTUBUPOBAHHbIX XIOPULHbIX
kaHanos (TMEM 16A) y naumenTos ¢ W BbI3bIBaET Aenonspusaunto
11 NOBbILLEHHOE COKPALLIEHNe 1 pemofenuposarme J1A, 4To rooput 06
06Hapy»XeHUM HOBbIX MexaHu3mMoB popmuposaHus T 1 BOSMOXHO-
CTM CO3AaHUA CreLndu4ecKoil Tepanii, BO3AENCTBYIOLLENA HA JaHHBIN
nyTb. ByayLLe e HanpasneHbl Ha 607ee AeTabHOe NOHUMAaHIe B3a-
MMOCBA3N PEryNATOPHBIX MEXaHU3MOB MeXy MeTaboNMYecKUM pemo-
nenvpoBaHrem 1 anureHomom JI.

3BecTHO, yT0 y naumentos ¢ U 1 pasnudHbiMu chopmamm JTAT

HapyLLIeHa perynaumus CUrHanbHomM cuctembl 6enka KoCTHOro Mopdore-
He3a. BeyTca pa3paboTky B CO3LAHNM MAHUMYNSLWIA, HENOCPEACTBEH-
HO BANSIOLLMX HA FEHETUYECKYIO MyTaLW0 peLenTopa 2-ro Tna 6enka
KOCTHOro mopdporeHesa (BMPR 2), kak y nauueHToB ¢ Hacneayemoil
NAT, Tak ny naunentos ¢ UJT.

B HacTOALLMIA MOMEHT SBNAETCA aKTyabHbIM (DEHOTUNUPOBAHMNE Na-
LuueHToB ¢ JIM ans ganbHeiLei MHAMBUAYyanu3aLnn TakTUKI NeYeHns 1
ONpeaeneHns NporHo3a.

3a nocneaHue roabl eHOTIN NALMeHTOB C JTAT 3Ha4YMMO U3MEHMIICA.
[aHHoe 3a60neBaHNe BEpUPULMPYETCS Y NaLUMEHTOB 60Nee CTapLUero
BO3pacta (45-60 net), ¢ 6onee BLICOKUM UHAEKCOM Macchl Tena u 06-
LUMPHBIM CMEKTPOM KOMOPOUAHBIX COCTOAHMIA.

B noknage Rabinovitch M. 6611 npoLeMOHCTPUPOBaHb! JaHHbIE O
BblAENEHNN HOBbIX (heHoTUNOB JTAT, NpeacTaBneHHbIX B BUUAE 4 UMMYH-
HbIX KNacTePOB BO BPeMs NPOBEAEHNS NPOTEOMMKMN LIMTOKMHOB.

Takxxe NpeacTaBNseT MHTEPEC BKNAf reHETUYECKIUX MyTaLWiA B KITUHN-
YeCKUiA (OeHOTMN 1 NPOrHO3 nauueHTos ¢ JIAT.

B paspene amarHocTuku Bnepsble 3a npoLueAimne 20 net o6¢cyxaancs
BONPOC 06 M3MEHEHUI AnarHoCcTUYeckoro kputepus J1I B BUAE CHIKe-
HWA nopora cpefHero AaeneHus B neroyHor aptepun (cpfJ1A) go 20
MM PT. CT. COrMacHO JaHHbIM KaTeTepu3aLum npaebiX 0TAEN0B CepaLa
(KNOC). Mpw 3T0M JaHHbIE U3MEHEHUA KacatoTcA nawueHTos pynnsl 1
1 3. OFHaKo 3KCnepTbl MPeAnaralT 0CTaBuTb NPexHMA nopor cplflA
>25 MM PT. CT. Y NAUMEHTOB C XPOHUYECKOI TPOMB0o3ambonmyeckon JII
(XTan).

[ns naupmenToB Mpynnbl 2 Ans BepuduKaLMin AMarHo3a Takxe 6bino
NpeanoXeHo cHmkexne nopora cp/1A no 20 mm pt. cT. OgHaKo npu
OnpeneneHini N30MMPOBaHHON MK CMELLIAHHO NOCT- W Npekanuanap-
HOU JII GbIN0 NPEAnoXeHO WMCKMIYUTL 3HAYEHUE LUacTONN4ecKoro
rpaanenTa aasnexus. Mpeo6pasoBaHHbIe KPUTEPUN ANS YCTAHOBNEHUS
W30NMPOBAHHOI NOCTKANUNAAPHOI JIT BbIFMAZAT CreaytoLLum 06pa3om:
YpoBeHb AaBneHns 3aknuHmeanua J1A (O3J1A) >15 mm pr. cT., cpUTA
>20 MM pT. CT 1 NeroyHoe cocyamctoe conpotusneque (JICC) <3 en
Bynma. Torpa kak Kputepuu CMeLLaHHOR nocT- 1 npekanunnsapHon JI:
[311A >15 mm pr. cT., cpJ1A >20 mm pr. ¢T 1 JICC >3 e Byga.

Y nauneHToB co 3Ha4veHnem J3JTA 13-15 MM pT. CT. 1 BbICOKORA/NpO-
MEXYTO4YHON BEPOATHOCTBIO Hanuuua JIIT BBUAY CepAevHON HepocTa-
To4yHocTM (CH) ¢ coxpanHoit chpakumert Bbibpoca (PB) npegnonaraetcs
PacCMOTPEHWE HArPy304HOTO TECTa C BHYTPMBEHHOM WHAY3uen 500 mn
thuanonornyeckoro pacrsopa o Bpems KIMOC B Te4eHne 5 MuHyT. Mpn
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nosblieHnn [3/1A >18 MM pT. CT. nocne npo6bl 04EBUAHO NPEBANNPO-
BaHue NOCTKaNUANSAPHOr0 KOMMOHEHTa.

[pn 3TOM Ha3HayeHWe PasnyHON Cneundnyeckor Tepanuu B pam-
kax PKI ¢ Lenbio oueHKK ee 6e30MacHOCTH 1 NePeHOCMMOCTM Y nauu-
eHToB ¢ JII Ha cpoHe CH ¢ coxpaHHoit OB okasanoch 6e3ycneLlHbIM 1
[aXe He6e30MacHbIM.

B pasgene OTHOCWTENbHO HOBbIX 1 MEPCMEKTUBHbIX AMArHOCTUYE-
CKMX METOLMK, NO3BONAOLLMX OLEHUTb (DYHKLIMIO NPaBOro XKenyaoyka
(MXK), 6bIN NpefcTaBneH 3xokapauorpaduyeckuii (3xoKr) meton —
IBYMepHbIN cTpei (2D strain). OueHka fechopmaumu MK nossonser
BbIABUTb CYOKNUHUYECKOE YXyLLIeHWe (yHKummu MK o MOMeHTa pas-
BUTUA 60NIEe BbIPAXKEHHbIX U3MEHEeHWIA. POLONbHbIA CTPeiH CBOBOA-
HOW CTeHKN MK oTpaxaeT dyHKUMO Minokapaa MK n aBnseTcs cunb-
HbIM NPOTHOCTUYECKUM (DaKTOPOM.

TpebyeTcs NPOBeJieHNEe MHOMOLEHTPOBbIX NPOCMEKTUBHBIX KITUHWYE-
CKMX UCCIEL0BaHWNA C BKIHOYEHWEM PasfiN4HbIX rpynn nauueHTos ¢ JII
ANs onpefeneHns ponu metoga IXoKr 1 MarHUTHO-PE30HAHCHOI TOMO-
rpacbun (MPT) B oLeHKe cTpeitHa MK B KNMHUYECKOI NpaKTUKe.

AKLEHTMPOBANIOCH BHUMAHME Ha OLieHKe B3aumoaeiicTansa MK n 1A,
afantaumu MK K nocTHarpy3Ke ¢ NOMOLLbHO 0Mpe/ieNIeHns CONPSKeHMs
MK -TIA.

B HacToALMA MOMEHT MPELIOKEHO HECKONbKO BAPUAHTOB OLIEHKM
conpsxenust MK — J1A. TlepsbIM METOLOM ABNSETCA OLEHKA (PYHKLMN
MK ¢ nomoLubto aHanusa Pressure-Volume loops (Metnu [asnexus —
06bema). 3T0T MeTO/ 3aKTH0YAETCs B MHBA3MBHOI OLIEHKE [ABNEHUS W
00bEMa XXeNy[04KOB, Y4TO OTPAKAETCA Ha AUarpammax 1 B JaslbHeLLem
ncnonb3yetcs Ans pacyera cepaedHo-cocyaucetoro (CC) conpsykeHus.

CC conpspkeHue npeiCTaBneHo B BULE OTHOLLIEHUS 30D (DEKTUBHOI ap-
TepUANBHON XeCTKOCTU (Ea) K KOHEYHO-CUCTONMYECKO XECTKOCTM XKe-
nyfoyka (Es). ins manoro Kpyra kpoBoo6palleHns pacyeT 3adeKTns-
HOW apTepuanbHOi XXeCTKOCTW nposoauTes no chopmyne: Ea = (cpJ1A
- O3NA)VO, rae YO —yaapHblit 06bem MK; pacyeT KOHeYHOI CUCTONM-
yeckoii xectkoctn MK nposoautcs no oopmyne : Emax = cpASTA/KCO,
rae KCO — KOHEYHO-CUCTONNYECKUIA 0ObEM.

Bropoi meToankoii ougHku CC conpsikeHns ABNSETCA MCNOMb30Ba-
HWe ABYMepHOR (2D) u TpexmepHoit (3D) TpaHcTopakanbHOA IXOKT.
C nomoubto 2D-3xoKr oueHusatotcs cpJ1A, [3M1A, YO, Torga kak
3D-3xoKr no3sonset oueHuts KGO MK. 1 no cooTseTCTBYOLLIMM (DOp-
Mynam paccuuTbiBaeTcs conpsxeHue MK-JA.

Ha 6a3e 0T/1eN1a NeroyHo runepTeH3nm 1 3a6oneBaHuii cepaua, oTae-
na ynbTpa3sykosoi auarHoctuku ObY HMIL, kapanonorum Munsgpa-
Ba Poccun nNpoBOANTCS HayyHas paboTa no M3YHEHWH) AMHAMUYECKUX
n3meHeHuit GC conpsxeHus MK — J1A y naumenTos ¢ UIT n Heonepa-
6enbHoit XTI Ha (hoHe pa3nuyHOil cneundomyeckor Tepanun. bbino
BbIABNEHO, 4T0 NapameTpsl GG MK — JIA MMEKoT npsiMble B3aMMOCBA3N
C napameTpamiu LLKanbl CTpaTUCMKALN PUCKA NETANBHOMO MCXOAA Na-
LmeHToB ¢ JTAT, 4TO rOBOPUT O BO3MOXHOCTYU UX NPUMEHEHMA B OLIEHKE
TSOKECTW COCTOSIHWSA NaLMeHTa. TaK e NpeAcTaBnseT MHTEPEeC UCMONb-
30BaHNe [AAHHOrO METOfA NpK (heHOTUNMpOBaHUK NauueHToB ¢ UJIT v
XTAIT. PesynbTathl paboTbl 6bINN NPEACTABNEHbI B PAMKaX [aHHOrO
CMMNO31yMa B BUZe NOCTEPHOro Aoknaga (puc. 1).

B noknane Noodredegraaf A.V. v B pafe nunoTHbIX pa6oT, NpeacTas-
NeHHbIX B KA4eCTBE NOCTEPOB HA CUMNO3MYMe, [/ pacyeTa Conpsxe-
Hus K - JTA ncnonb308anock OTHOLLEHWE CUCTONMYECKON KCKYPCUM
KOMbLA TPUKYCMMAANBHOMO KnanaHa K CUCTONNYECKOMY AaBNEHMIO B
K. [JaHHOe OTHOLLEHNE MOXET MMETb MPOrHOCTMYECKOE 3HAYEHMeE, HO
He oTpaxaeT conpsbkeHns MK -NA.

B pasgene auarHoCTUKu v cTpatugoukauim pucka naumeHtos ¢ JiI
06CyXAan0cb UCMONb30BaHMe METOfA cruposenoapromerpum (CBIM)
W ero ponb B KIMHWUYECKOA NpakTuke. [JaHHaa METOAMKA Haluna cBoe
NPUMEHEHNE B OLIEHKE TSHKECTU, PUCKa 1 NporHo3a naumeHTos ¢ JI. Tak
e nposeaenne CBAM B anHamuke HEOOXOAUMO Mpu OLEHKe adhdek-
TUBHOCTM NPOBOAMMON CMELMUYECKOil Tepanin 1 NPOBOAUMBIX pea-
OUNNTALMOHHBIX NPOrpamm.

B pamkax cumnosvyma 6bin npoLeMOHCTPUPOBAH OMbIT OTAENa ne-
rOYHO runepTeH3un u 3abonesaHuin cepaua ®rbyY HMIL kapavrono-
run Munapgpasa Poccuu. B noctepHom foknane 6bin 0CBELUEH BKNaf,
CB3M B oueHKy pucka naumeHTos ¢ JIAI. CornacHo pesynbTatam Uc-

=

Ha chotorpachun npegcrasnena yacto generaymy n3 Mocksbl, KoTo-
Pas NPUHAMAnNa y4acTne B JaHHOM CHUMIO3HYME.

CneBa Hanpaso: TapaH VipuHa HnkonaesHa — acnmpasT 0Tfena eroy-
HOW runepTeH3un u 3abonesanmi cepaua, Oy «HMUL Kapanono-
rimm» MuHagpasa Poccenn;

Llapesa Hatanbsi AHaTo/beBHa — K.M.H., JOLEHT Kagheapb! My/ibMOHO-
norum OTAOY lNepsbii MITMY nm. V.M. CeveHoBa MuH3aapasa Poccuu;
AsneeB  Cepresi  Hukonaesny —  4neH-kopp. PAH, AM.H.,
3aeayroLmi kagheapoi nynbmoHonormn ®FAOY Mepsbii MIMY nm.
U.M. CeyeHoa MuH3gpasa Poccun, rnaBHbI BHELLTATHBIA Creun-
anuet-nynsmoHonor Mux3apasa Poccunn;

HakoHeynukoB Cepredi Hukonaesny — 4.M.H., npogheccop, 3amectu-
Te/b FEHEPATbHOr0 ANPEKTOPA M0 TENEMEANLMHCKUM TEXHOMOMNAM 1
CBA3SM ¢ 0011ecTBEHHOCTbI0 OTBY «HMUL| Kapanonorum» Mux3gpa-
Ba Poccun;

lopbayesckmii Cepreit Banepbesud — [.M.H., npogheccop, cephey-
HO-COCYANCTBIN XUPYPT, 3aBEAYIOLNA OTLENEHNEM XUDYPrN4ecKoro
3a00/16BaHNS cepALa ¢ NPOrpeccupyioLed 1ero4HoN runepTeH3nen
HMUL] CepaeyrHo-cocyanctoit xupyprim umenn A.H. bakynesa MuH3-
Zpasa Poccuu;

Bonkos AnekcaHap Butanbesny, K.M.H., BDa4-pEBMATONOr, 3aBesyr-
LM OTRENEHNEM QYHKUNOHATILHON U YibTPA3BYKOBOW ANArHOCTUKY
HUN pesmaronormm nm. B.A. HacoHosou.

cnefosadns o nposedeHus CBAM B koropte 55 nauwmeHTos ¢ JIAT
0bIN10 BbIABNEHO, 4TO 53% 6bINN B 30HE BbICOKOTO PUCKA PasBUTUS ne-
TaNbHOTO UCXOAQ B Te4eHue roga. Mpu atom nocne nposeaeHns CBIM
ObIS10 BbIBNIEHO, 4TO JONONHUTENbHO Y 18% Obin BbICOKMIA PUCK, YTO B
NanbHenLIeM NoBIUANO Ha BbIGOP 60Mee arpeccuUBHO TaKTUKM crel-
NCHUYECKOI Tepanim (puc. 2).

MepcnekTMBHLIM METOAOM, NO3BONSAOLLAM AETANbHO OLEHUTb TPEX-
MEPHYIO KOHCTPYKLMIO NIEr04HOr0 COCYAMCTOro pycra, ABNSETCA npo-
BegeHue MPT c nocnefytoLlein nevaTbio peBa NeroyvHbIX apTepuil B
TpexmepHoM chopmate. OCHOBHbIMM NPEUMYLLIECTBAMI JAHHOM0 METOAA
ABNAETCH 6630MaCHOCTb W 60Mee HU3Kas CTOUMOCTb MO CPABHEHUIO C
HBA3MBHO OLEHKON. Y naumenToB ¢ XTI faHHas MeTOAMKa No3Bo-
nUT 60nee AeTanbHO OLEHUTb YPOBEHb U XapakTep TPOMOOTUYECKOrO
NOPaXXEHUS NEroyHbIX apTepUiA 1 6bITb ONOPOIA ANS PEHTrEHAH0BACKY-
NAPHBIX XMPYProB W CepLeYHO-COCYANCTbIX XMPYProB B BbIGOPE TaKTUKM
BE/IEHNS JaHHbIX NALMEHTOB.

Mpw o6cyxneHnn nauneHToB ¢ XTI 6bina npeanoxeHa HoBas UH-
TpaonepawyoHHas Knaccudukaums, 0CHOBaHHas Ha ypoBHe TPOMOOTU-
Y4eCKOro NOPaKeHUs NeroYHbIX apTepuit.

YpoBeHb 0

(BbiBLwMii Tn V) Het naHHbIx 3a XTI

Yposenb |

(BbiBLwMii AN | wnw 1) lMopaxeHbl rnaeHble BeTBN JIA

YposHb IC MonHas OKKIIO3US LIeNoro NIErkoro
Yposenb I MopaxeHne Ha YpoBHe JONEBbIX apTepuii Unu B
(bbiBLumi | wnu Il TMN)  rNaBHbIX HUCXOAALLNX BETBSX JTA
Yposeb I

(BbiBLuii v I} lMopaxeHue Ha CerMeHTapHOM YPOBHE
Yposetb IV

(BbiBLuwi THn Il lMopaxeHue Ha Cy6cerMeHTapHOM YpOBHE
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BJINAHUE HAYAJIbHO TEPANUKM PUOLIUTYATOM W NEPEXO/IA C TEPAMUKU CUNJAEHAGUIOM HA PUOLIUTYAT Y NALIMEHTOB
UANOMATWYECKOI JIEFOY4HOI TMNEPTEH3MNENA HA PEMOJIENNPOBAHUE NMPABbIX OTJIENOB CEPALIA U CONPSDKEHUE
MPABOI0 XXEJTY[I04KA - NNETO4YHON APTEPUU

TapaHn W.H., benesckas A.A., Cangosa M.A., MapTbiHtok T.B., Yazosa U.E.

HaunonanbHblit MeguumHcknii icenegosatenbckuit LieHTp kapauonorum, OTaen Nero4Hoii runepTeH3un n 3aéonesanuii cepaua,Mocksa, Poccus

Mean: Ouennte mausune puotnryara ua dyscponansaeii  Tabanna 1. Hexonnas xapaktepucTaka noarpynn nannentos ¢ HT
knace (PK) (BO3), napaderps TpadcTopakansHoil xoKD v

Henauimie napasicnpaa [Miman ppynma M Pance M scacmmme Tlepeuseamme ¢ 1epannm
panee HEMcHMEHHLIX NAUMEHTOR © WIHOTITHYECKDH JNercsanod - .
THN':PWHSHG“ {H,II[‘] W ¥ MAUNEHTOB, PAHGE HE AOCTHILUNK {n =2%) namwen i (o= 14) cr.ennaios | n=§)
uenelt nedenia na done TEpanK cHnaeHadITON. Bospacr, ser 41,5345 50| 42 |34.5; 435 41350
Marepuaas B MeToas: B necnenosanme GuUiH BRIONeHM 22 DyusumonaLuiil craTye
maupenTa ¢ M 14 — panee He NpHAHMAIDMAX Tepanuio 1§ OK 1Y (B03) (e [T WS
- HE  JOCTHRIUMX  wencil  neweHns Ha OHE  TEPATHH  fucranums s TEMX, u S0 [ 320440 400 [300; 4TH] 3TI (329439
cnpenadunos. B tafnume | npefcramnena  HCXoaHas VO, peak, suvikr/umn 9,9 [8; 14] o [7.8:12,9%] 11 J8:14]
XAPAKTCPHCTHER moarpynn. Hexonmoe BoeM naumenTam Goan VEIVCO, slope® 38 132:49] 42 136: 58| 33 (303991
HHHUHHPOBAH PHOLMIYAT ¢ NOCTENCHHBEIM YBEAHYCHHEM 10361 : e -
COTMACHD ANTOPHTMY THTpaunH npenapara. Hexoamo w sepes =
24 memend NledeHHA MPOBOMMAACH ouenka @K (BO3Z), Tomaas I, ol 20 [15; 23] 19.2 [16.6; 25] 24 [17,8; 23]
NApAMETPOB  PEMOICTHPOBAHHA TPABLIX  OTICNOB cepiua, B T o 44 [ 45 A5 [41; 465] 45 B 46
MERHETYAOMKOND  BRAHMOICACTENA W CONPRMCHHA npasore TAPSE,cu 1,7 [1,49; 18] 15(134; 1,7) 1817 1.9
wenyaouka (TDK)- nerounodi aprepun (JIA) ¢ nomomsio 2D 0 aH3 0K 1,6 [1,48; 1,8] 1,7 [1.6; 1.8] 1,46 [1,4; 1,57
3D OxoKT. Pacuer conpamenda [DH-JIA npoBoamica no pac mi, = 27125 37 27,7 [21.5: 32] 26 [24; 29.5]
popuyne  Ea/Emax, me Ea afpesrumnas  aprepranvioli cpga v pren 78 [75; 105] 78 [755 110] T8 [65; 95.5]
Pesymurar npeacraanon a suarpaue 1-6 5 Tabmize 2. P 01 PEE: 7o 551073 71085
Mmarpamma . a & KO0 I, s 115 |95,7; 145.6] 120 | 108; 142] 116 [94; 140
Munamvuka ancranmns @ TEMX nocae 24 senean aevennn . W00 T, wa TG [64,5; 86,2 7 [67.5; 85,61 Thh [62; 10,7
Hexoano ) :;;; ) OB T4, % 31,6 [22; 36] 31 [22; 36 32 |23; 36.5]
oK - En JIA, MM preriua® 0,72 [0,56; 1,02] 09 (1,7 1,07) 0,57 [0,39; 0,63]
(BO3) 30% Emax [T, sv prcr 0,8 [0,63; 0,87 0, B10,53; 0.84] 0,78 [0,67; 1]
1 Yepes 24 neaean Conpasemwe I - JIA * 0.9 [0,7; 1,32] 1,1 |[086:1.48) 0,69 [0.47; 0,86)
T DK DK p-"l?'uﬂiﬂmtf umm HFEHE L mm-u p-n_:::&mm:l. mmn_l:uk. IDK:L!:*J:I- ML T 1 B
]='HE.:;-.‘ [303) :uup-ul. YVEN ool umu.'uumuun Jnlur\-rrrln NIRRT r,::rlllnm:zmw m“;:u:';'-:::“ﬂ:
e T I 25%G MK, TAPSE — cncroanmecican Mocuypous i Tpuyennaiimo cummed, 1HD K - anscmmmoconl anass mcucHiprnosTi
e sewdie werenm, FAD IDK - dpanmwssos mwecncin: naoma [DK, CIUTA- cicmmmecise s & J1A, GpillA - cpeanes
MIT% - aasvenne 5 A, K10 - e —anscmanssccnl ol KO0 —cosemo —cscmoanrsocst ofaaa, O 1T - dpacnm sufpocs.
— (go3yy Tatmmua 2. JQunamnka VO2 peak n VE/Veol nocae 24 nenean acienns,
e m 2nerean [
Jnarpasma 23,4, Ounavuka TAPSE, FAC ITEK n al3 JTK M ll,ﬂl“-
T:ﬂ 24 peenm AeNeHHA PROUNTYATOM. Veal slope 33'5|n,-
b 40 ] . w M neacah p < 005K ¥« Bawee -
185 3 it L6 130 e e e e Amcn s i e .
30 1.5 |
18 28
1.75 L7 0
1,7 — 15 W24 pencan Juarpassa 6 . Junasimsa conpasenns TRE-JTA nocae 24 wetens
1.65 12 JEUEHEA PHOHIYATOM .
16 : a 1
TAPSEem FAC TTH % aAHD K 0.9 Hexoano
Juarpamma 5.
Jumasmra OB T, K10 w KCO ITK wepes 24 neaenn Jesenns. 0.8 ® 24 menean
0.7
41.3*
—— It 05 0S8 oss
" B 14 penens
a—— [ 0
74,6 Hexoano 0.3
02
“’l
—
B s ML 1% 0,1
0
1] bl 40 &0 Hi 100 120 140 Ea JIA mm prev/ma Emax I viv prer/ma  conpaaenne THK- JTA

* o PELTHAES MERTY HCNINLIME SN 2 wesenclii p < 0008)

Brigons: MoHOTEPAHA PHOLMIYATOM H NEPEXO ¢ TEPANHN CHANCHAGHIOM HA PHOUHTYAT OKAFEUTHCE OIHHAROBO HpHeKTHBHMMHA 18 NALMCHTOR
¢ HIIT, 410 oTpaanocs B BLIPAKEHHOM OOPATHOM PEMOISTHPOBIHNN NPABLIX OTILT08 CEPALA H yAy4ienHn conpasenns [TK-TTA.

PucyHok 1. BinsHue Tepanuu puoLuryaTom Ha peMOAENMPOBaHNE NPaBbIX OTAENOB Cepaua u conpsxenue MK-J1A
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UTOrM vi BCEMVIPHOIO CYIMINO3WYMA IO JII, 2018

POJIb CMIMPOBENO3PIOMETPUMN B OLIEHKE TAXKECTY NALWUEHTOB C JIEFOYHOM APTEPUANbHON TMNEPTEH3MEN

TapaH W.H., Banuesa 3.C., MapTbintok T.B, Yazosa W1.E.HaumoHanbHbIn MeanunHckuii Viccnegoatenbckuii LLeHTp Kap-
avonoruy, OTaen NeroyHom runepTeH3umn 1 3abonesannii cepaua,Mocksa, Poccus

Hean: Ouennts BENAN cnvposenoaproserpin (CBOM) B
CTPaTHHHKALHIO PHCKA NETANEHOTD HCXOJA Y MALHEHTOR C
nerouHoil aprepuaneioi runeprensuei (JIAT).
MaTepHaibsl B MeTOnBL: 55 naunentaM ¢ JIAL (¢p. BospacT
43,4+10,73 net) Gmna npoeenena CBIM, Motpebnenne
kucnopona (VO2), suaenenne yrmekncnoro raza (VCO2),
MHHYTHAA BeHTHAALMA nerkux (VE) naMepanace B pesnmMe
breath-by —breath.

Tatanna 1. Xapaxtepuctura naumentos ¢ JIATL

Crparndukauna pecka
nocae npoeetenns CBIM

Crparndukauna pucka
mo nposenenna CBIM

(m=1}
nun;rf::::::“] ﬂ:‘é " Mfl 6|' 411 ® Bricoknii puck - Tpomesyoustii puck = Hiskuii puck
Mueranuma T6MX, m 1162120 48541179 320 433 Peayavrare: Y SoasusHcTea namMeHTon Gbll BRICOKHH PHCK NETATBHOMD
Hexoma B revenne | roga (53%) (n=29), v 17 nausenron { 31%) Guin
ok (BOYUI @ 02 N | sy (o
posesyTounsii puck. [Mocne sunonuenns CBIM Guno prspneno, 4o
DK (BO3) IILTV (n) b = - — JAOTONHATENEHO 10 NAUMeHTOR, PANCE HAXOIALNXCA B MPOMEKYTOMHOM
Maomaze M1, em2 238577 16,546 12 n PHCKE, HMEIOT BRICOKHI PHCK NeTansiore wexota. 9 naumenron (169%) Guuiw
BILITK, ext 3,750.61 315098 28 5 B HHIKOM PHCK,YTO Taksse G010 nogTeepseno ¢ noMomso CB3IM.
HITB, cv 11029 2ae2 18 20 Bianmocssss meaay Vo2 peak u @K (BO3) y
HHIKDETE B NEpUEAPIE: 62 00 on 00 30 nauuentos ¢ JAT
Caeponoe/ nefonnmoe (n) 25
Vo2 peak, ma/krivnn 10,9451 13,5459 96 85 r=-0,68; p < 0,0001
VE/Veo2 slope 46+19,7 43,2483 409 73 i = w . .
L
KareTepianms npasLix 0T1e108 CEpaua 15 ) * .
pIUIA, MM prer. 542411 4854176 30 46 g 10 H H
ep/IMTMI, My prcT. Bi5,5 5,615 1 1 5 . H
SVal - L s’vw 75\{5:613 65 T4 ._ L -
CH, afwmnisa? 1,9620.6 29 21 L7 o 1 2 4
: DynKuUHOHANLHBI Kaace {iO!_II
JICC e crem® 1270625 13304723 504 1025
Baaumocea3e meaay VE/Veol slope n
HIII - mamonamwseckan JII, BIC - sposacmise nopokn copasa, C3CT —cmememinge JCC
mbonenauna cocamneTeaneol Teans, TEMX - teer 6 —usryTiof xoaebu, K (BO3) eI ]
fyHEUROHANBHEE  EIMC B0 Kaacced Boesigpisod Oipranmssien -
Ty nn npeacepane, B DK - Gasanemuii amaveTp npasoro 3500 -
wenynouka, HIIB — miessian ponan sema, VEWVeol — semiamimonniil SKBsBANCHT Do k1] __.-““/ff
Col, cp/lIA - cpeamee aamncune n scrcamoli aprepan, cpilIl - cpeames mascnwe & 2500 -
e et Hcmpon, CH -copaecni S ST reasnp<aor
Mapamerpei, g 1500 —
OTpaKaImHe HEIi pUCK (LT 5 {/
Nporao: 5-10% 8 S(H) e
= e
0 0 40 100 120 140
vENco2 sfope
CBOM buina BLABRNCHA IHAYHMAA OTPHUATENLHAS KOPPCIAUMOHHAN CEAIE MERIY
Vo2peak w OK (BO3) (r=-0,68;p<0,0001) 0 noNoxHTEIHAA BIANMOCEAIL
smekay Volpeak w mmcramumedi B TOMX (r=0,68p <0,0001); smauaman
NOAMENTENBHAS KOPPENAUHOHHan censs memay VEVco2 slope m JICC
{r=0,69;p=<0,0001), 5 T {r=0,5;p=<0,003), cpJAI0T (r=0,57;p<0,0012).

Brisoabt: [Tpn oueHke 10cT#eHHA ueneii Tepanuy peayastatel CBOM asnawoTes HAOCKHBIMH MAPKEPAME, OTPAKAIOWHMH

nporpeccuporanne JIAL Caenyer nonuepkuyTs pone CBIM e crparndmkanmn pucka nauxentos ¢ JIAT,
¥ aBTOpOR OTCYTCTRYET KORGUINKT WHTEPECHs.

PucyHok 2. Ponb MeToa cnupoBeNoaproMeTpun B OLEHKE TAXECTH nauueHToB ¢ JIA

CornacHo nonyyeHHbIM faHHbIM B UccnenosaHun RACE 6bin npeano-
YKEH HOBbIA ANrOPUTM MO TAaKTUKE BeJeHIUS NALMEHTOB C HeOnepabenbHOM
XT3N, rag 6610 0603HAYEHO, YTO METOA TPAHCKOMUHANBHOI GANOHHON
AHTMOMNACTMKIA NIETOYHbIX APTEPUI MOXET BbITb PACCMOTPEH Y JaHHON
KOropTbl NaLMEHTOB TONbKO COBMECTHO C MEANKAMEHTO3HbIM NIEYEHNEM.

TaKTMKa MeAMKaMEeHTO3HOrO NeYeHns naumeHTos ¢ JTAT, rpynnbl 2 1
3 He npeTeprena 3Ha4UMbIX U3MeHEHWI. bonee aeTanbHo BbINK onuca-

Hbl NEPCMEKTUBLI HAYaNbHON KOMOMHWUPOBAHHON TEpanun y NauueHToB
C NPOMEXYTOYHBIM 1 BbICOKAM PUCKOM PA3BUTUA NETANBHOMO UCX0Aa.
Bonpoc 0 meTofe onTuMM3aLmMm Tepanuu 3a CHET 3aMeHbl Npenaparos
13 OZIHOrO Kracca Ha Lpyroit npuw nnoxoi NepeHocUMOoCTI, Heafeksar-
HOM OTBETE WK He JOCTVXKEHUN Lieneil nedeHuns TpebyeT JanbHemLero
WN3Y4eHms.
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The 1st World Symposium on the Problem of Pulmonary
Hypertension (PH) was held in Geneva in 1973 and following
the publication of the Evian Classification of PH in 1998 after the
Second World Symposium, was traditionally held every 5 years
(Venice 2003, Dana Point 2008, Nice 2013).

In 2018, the venue of the symposium was Nice with amazing sea
views and March snowfall.

The main objective of this symposium was to review the main
scientific achievements in the field of PH in the past 5 years and
discuss the possibility of conducting joint research programs to
replenish the evidence base.

At the beginning of the symposium, attention was paid to the
pathophysiology of PH. According to the Guignabert’s report
the contribution of inflammation in the process of remodeling
of the pulmonary vascular bed, the possibility of identification
the proinflammatory phenotype of the pulmonary arteries (PA)
endothelial cells were discussed.

The creating of biobank and developing a new genetic panel for
PAH patients are the perspective in the field of genetics.

In the report of Morrel N.W. the new genetic mutations in PAH
with a high level of evidence such as P-type ATPase (ATP13A3),
growth and differentiation factor 9 (GDF2) (BMP9), SRY (Sex
determining region Y) Box 17 (SOX17) and Aquaporin 1 (AQP1)
with a lower level of evidence were presented.

Pullamsetti S.S. was demonstrated the novel channelopathies
in PAH — calcium activated chloride (TMEM16A) channels, that
have been identified in many epithelial and endothelial cells as
well as in smooth muscle cells. Upregulated chloride channels
cause depolarization in IPAH and increased PA contraction and
remodeling that is important in disease pathogenesis. It indicates
the discovery of new mechanisms that induce the IPAH and the
possibility of creating specific drug therapies that effect on this
pathway.

Better understanding the bidirectional regulatory mechanisms
between metabolic remodeling and the epigenome in PH are also
the future directions.

It is known that bone morphogenetic protein receptor type
2 (BMPR2) is frequently downregulated in IPAH and some PAH
associated forms. Intervention targeting BMPR2 in IPAH and PAH
patients are under development.

It has been supposed, that phenotyping of PH patients for further

determination of treatment strategy and prognosis is necessary.

PAH phenotype has changed: patients become older at the time
of diagnosis verification, with higher body mass index and multiple
comorbidities.

With cytokine proteomics the new PAH phenotypes which
presented as 4 immune clusters were established, that was
demonstrated in report of Rabinovitch M.

The one of the future direction is to assess the impact of genetic
mutations on clinical phenotypes and outcomes in patients with PH.

For the first time in the past 20 years the issue of changing the
diagnostic criteria in PH was discussed. It has been supposed to
reduce the threshold of mean PA pressure (mPAP) to 20 mm Hg
according to right heart catheterization data (RHC). However, these
changes may be applicable only in PH Group 1 and 3. Whereas the
previous threshold >25 mm Hg was proposed to leave in patients
with chronic thromboembolic PH (CTEPH).

It has been supposed to reduce the threshold of mPAP to 20
mm Hg in PH Group 2 patients also. However, it was suggested to
exclude the value of the diastolic pressure gradient in evaluation
the isolated or mixed post- and precapillary PH.

The modified criteria for an isolated post-capillary PH are: the
PA wedge pressure (PAWP) >15 mm Hg, mPAP >20 mm Hg and
the pulmonary vascular resistance (PVR) <3 Wood Units. While the
criteria for mixed post- and precapillary PH are: PAWP >15 mm
Hg, mPAP >20 mm Hg and PVR >3 Wood Units.

In patients with PAWP between 13-15 mm Hg and high/
intermediate probability of PH and heart failure (HF) with
preserved ejection fraction (EF), a fluid loading challenge should
be considered with 500 ml of saline over 5 minutes during RHC.
A PAWP >18 mm Hg immediately after fluid administration is
considered abnormal.

At the same time, the initiation of various specific drugs in
patients with PH and HF with a preserved EF was unsuccessful
and even unsafe according to the randomized clinical trials results.

The assessment of right ventricular (RV) two-dimensional (2D)
strain by Echo or cardiac magnetic resonance imaging (MRI)
were demonstrated as the method, that estimates subclinical RV
impairment before the development of the more conventional
abnormalities of RV performance. RV free wall longitudinal strain is
an index of RV myocardial function and is a powerful predictor of
outcome.
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A BRIEF SUMMARY OF THE RESULTS OF THE 6TH WORLD SYMPOSIUM ON PH

The photos show some Russian delegators from Moscow, who
participated in 6th World Symposium on PH 2018.

From left to right: Taran Irina Nikolaevna — postgraduate student
of Department of Pulmonary Hypertension and Heart Diseases,
National Medical Research Center of cardiology Ministry of
Healthcare of Russian Federation;

Careva Natal'ja Anatol'evna — PhD, assistant professor of
department of pulmonology, Federal State Autonomous
Educational Institution of Higher Education I.M.

Sechenov First Moscow State Medical University of the
Ministry of Healthcare of the Russian Federation;

Avdeev Sergej Nikolaevich — Corresponding member of

the Russian Academy of Sciences, head of department of
pulmonology, Federal State Autonomous Educational Institution
of Higher Education |.M. Sechenov First Moscow State Medical

University of the Ministry of Healthcare of the Russian Federation,
chief specialist-pulmonologist of the Ministry of Health of Russia;
Nakonechnikov Sergej Nikolaevich — Dr. Med. Sci., Prof.,

Deputy director general for Telemedicine Technologies and
Public Communications, National Medical Research Center
of cardiology Ministry of Healthcare of Russian Federation;

Gorbachevskij Sergej Valer'evich — Dr. Med. Sci., Prof.,
cardiovascular surgeon, head of department of Surgical
Heart Diseases with Progressive Pulmonary Hypertension,
National Medical Research Center of Cardiovascular surgery
of Bakulev A.N. Ministry of Healthcare of Russian Federation;
Volkov Aleksandr Vital'evich — PhD., head of department of
functional and ultrasound methods, Federal State Budget
Research Organization Scientific Institute of Rheumatology of VA.
Nasonovoj.

The conduction of multicenter prospective clinical trials with
inclusion of different groups of patients with PH to determine the
role of the Echo and MRI in assessment of the RV strain in clinical
practice is required.

The attention was also focused on the evaluation of the RV — PA
coupling.

There are several approaches for evaluation of RV — PA coupling.

The first method is the Pressure-Volume loops analysis. It
consists of invasive assessment of the pressure and volume of the
ventricles, which is reflected in the diagrams and is subsequently
used to calculate cardiovascular coupling.

The RV-PA coupling is calculated as Ea:Emax ratio, where Ea
is the effective arterial elastance and Emax is the ventricular end-
systolic elastance. Effective arterial elastance was calculated as
follows: Ea = (mPAP — PAWP)/SV, where SV is the stroke volume
and ventricular end-systolic elastance was calculated by the formula:
Emax = mPAP/ESV, where ESV is the RV end-systolic volume.

The second technique for assessing RV — PA coupling is the
use of 2D and three-dimensional (3D) transthoracic Echo with the
evaluation of mPAP, PWAP and SV by 2D Echo and RV ESV by 3D
with subsequent calculation of RV — PA coupling according to the
formulas.

In the National Medical Research Center of Cardiology in
department of pulmonary hypertension and heart diseases and

department of ultrasound techniques a scientific work on dynamics
of RV — PA coupling in patients with IPAH and inoperable CTEPH
with various specific therapies is carried out.

The close associations between RV - PA coupling and
parameters from risk stratification scale were revealed, that
reflected the usefulness of RV — PA coupling in assessment of
severity in PH patients. Furthermore, it is interesting to use this
method in phenotyping of IPAH and CTEPH patients. The results
of the study were presented on the symposium during the poster
session (Picture 1).

The evaluation of the ratio between tricuspid annular plane
systolic excursion (TAPSE) and systolic PAP (SPAP) was the third
method of RV — PA coupling determination as was demonstrated in
Noodredegraaf’s report. However, the TAPSE/SPAP ratio may have
prognostic information, but may not represent coupling.

In the section on diagnosis and risk stratification of PH patients,
the use of cardiopulmonary exercise testing (CPET) and its role
in clinical practice were discussed. GPET data provide information
about severity, risk and prognosis of patients with PH. The
conduction of CPET in dynamics is necessary in assessing the
efficacy of specific therapy and rehabilitation programs.

The experience of department of pulmonary hypertension and
heart diseases of National Medical Research Center of cardiology
about the value of CPET in assessment of severity in patients with
PAH was also presented during the poster session. The study
included 55 patients and before CPET performing the majority of
patients (53%) had a high risk of mortality during 1 year. After
CPET performing we revealed, that an additional 18% of patients,
who had been earlier in intermediate risk, had a high risk of
mortality during 1 year, that influenced on a decision about more
aggressive specific therapy for these patients (Picture 2).

It is possible to make a detailed evaluation of the 3D structure
of the pulmonary vascular bed by MRI with subsequent printing of
the PA tree in a 3D format. The main advantages of this method are
safety and lower cost in comparison with invasive methods. This
technique may be helpful in detailed assessment of the level and
character of thrombotic lesions of the PA’s both for endovascular
and cardiovascular surgeons in CTEPH patients’ management.

In the field of CTEPH patients the new intra — operative
classification was proposed (level of anatomical disease rather
than type of clot).

Level 0 No evidence of CTEPH in either lung

(Old type IV)

%gl‘:le:\:pe lor ) Disease in the main PA's

Level IC Complete occlusion of the entire lung

Level Il Disease starting at the level of lobal arteries, or
(Old type 1 or ) in the main descending PA's

%gl‘zle:\::lle i) Disease starting in the segmental levels

Level IV Disease starting at the level of sub-segmental
(OId type 1l arteries

According to the results of RACE study a new algorithm for
management of patients with inoperable CTEPH was proposed. It
was indicated that the method of transluminal balloon angioplasty
of PA’s could be considered in this cohort of patients only with
specific drugs treatment.

The strategy of treatment in patients with PAH, groups 2 and 3,
did not undergo significant changes. The attention was focused
on prospects of initial combination therapy in patients with
intermediate and high risk of mortality. The method of therapy
optimization by switching from one class of specific drug to another
due to intolerability, inadequate response or failure to achieve the
treatment goals requires further study.
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INFLUENCE OF INITIAL RIOCIGUAT MONOTHERAPY AND TRANSITION FROM SILDENAFIL TO RIOCIGUAT THERAPY IN PATIENTS
WITH IDIOPATHIC PULMONARY ARTERIAL HYPERTENSION ON RIGHT HEART REMODELING

AND RIGHT VENTRICULAR - PULMONARY ARTERIAL COUPLING

Taran I.N., Belevskaya A.A., Saidova M.A., Martynyuk T.V., Chazova I.E.

National Medical Research Center of cardiology,Department of pulmonary hypertension and heart diseases,Moscow, Russia

Objective: To evaluate the influence of riociguat on WHO Table 1. Characteristics of IPAH pts subgroups at baseline.

functional class (FC), parameters of transthoracic Echo in naive =

. . [ . . . Baseline parameters Overall IPAH group Treatment- naive Treatment - switch
patients (pts) with idiopathic pulmonary arterial hypertension - -
(IPAH) and in those who have failed to achieve treatment goals (1=22) subgroup (n=14) SubEroupl(=8)

with sildenafil. Age, years 42,5 [34,5; 50] 42 [34,5; 43,5] 42 [33;50 |
Materials and methods: The study included 22 IPAH pts: 14 - Functional status
treatment-naive pts and 8 pts, who failed to achieve treatment FC VIIII/IV (WHO) 0/7/15/0 0/4/10/0 0/3/5/0
goals with sildenafil. The baseline characteristics of subgroups eMwT, m 400 [320;440] 400 [300; 478] 371 [329;439]
are presgnted.ln the Table 1. quclguat was 1n1t1.ated for all pts VO, peak, mkg/min 9,9 8; 14] 9 17,8:12,95] 11 [8;14]
a.t ba.sehne w1.th a gradual dpse increase according to the 'dose VEIVCO, slope* 38 [32; 49] 42 136; 55] 33 [30:39.9]
titration algorithm. At baseline and after 24 weeks of riociguat Py ——— h
treatment all pts were assessed for WHO FC, right heart ey ey

RA area, cm? 20 [16; 23,5] 19,2 [16,6; 25] 20 [17,05 23]

remodeling parameters, interventricular interaction, and right

ventricular — pulmonary arterial coupling (RVPAC) by 2D and RVBD,em 44 14;4,6] 445 [4,1; 4,65] 4513,8; 4,61
3D Echo. The RVPAC was calculated as Ea/Emax ratio, where TAPSE, cm 1,7 [1,49; 1.,8] 1,5[1,34; 1,7] 1,8 [1,7; 1,9]
5
Ea is the effective arterial elastance and Emax is the ventricular LV dEI 1,6 [1,48; 1,8] 1,7 [1,6; 1,8] 1,46 [1,4; 1,57]
end-systolic elastance. RV FAC, % 27 (23; 32 27,7 [21,5; 32] 26 [24; 29,5
Results are demonstrated in Figures 1-6 and Table 2. SPAP, mmHg 78 [75; 105] 78 [75; 110] 78 [65; 95,5]
Figure 1. mean PAP, mmHg 57 [47; 68] 56,5 [47; 73] 57 [43; 63,5]
The dynamics of 6oMWT after 24 weeks of treatment. RV EDV, ml 118 [95,7; 145,6] 120 [108; 142] 116 [94; 140]
At baseline RYESHm 74,6 (64,5; 86,2| 77 [67,9; 85.6] 74,6 [62; 102,7]
V‘(/:HO RV EF, % 31,6 [22; 36] 31 [22; 36] 32 23; 36,5]
FC 11
30% PA Ea, mm Hg/ml* 0,72 [0,56; 1,02] 0,9 [0,7; 1,07] 0,57 [0,39; 0,63]
RV Emax, mm Hg/ml 0,8 [0,63; 0,87] 0, 8[0,53; 0,84] 0,78 [0,67; 1]
After 24 weeks RVPAC* 0,9 [0,7; 1,32] 1,1 [0,86;1,48] 0,69 [0,47; 0,86]
WHO FC All data are presented as mediana + IQR; *- p value < 0,05 (lower values for - switch p);FC (WHO)-
111 18% IF class according to the World Health Organization classification, 6(MWT- 6-minute walking test, Vo2 peak- peak oxygen uptake, VE/Vco2
% o o - ventilation equivalents for Co2 , RA- right atrium, RVBD- right ventricular basal diameter, TAPSE- tricuspid annular plane systolic
A+99 m : E excursion, dEI- diastolic index eccentricity of left ventricular, FAC RV - RV fractional area change, SPAP- systolic pulmonary arterial
A+ 27% *% pressure, RV EDV - end diastolic volume of RV, RV ESV - end systolic volume of RV, RV EF- RV ejection fraction.
— Table 2. The dynamics of VO2 peak and VE/Vco2 after 24 weeks of treatment.

2week [pE
Figure 2,3,4. The dynamics of TAPSE, RV FAC and dIE Vo2 peak, ml/kg/min 11,5[10,2512] -
after 24 weeks of riociguat treatment. VE/Vco2 slope 33,6[29,5:42,7]* -

1,9

1,85% 1o 1
1,85 k 27 | 1’6 1,3* At *- difference between baseline and week 24; # - more significant changes at week 24 in treatment —naive group.
1,8 — .
175 | baseline Figure 6.
’ 1,7 1T The dynamics of RVPAC after 24 weeks of riociguat treatment.
L7 1 m 24 weeks
1,65
1,6 4 1
baseli 0,9
TAPSE,cm RV FAC % LV dEI 0,9 At 0,88* s
Figure 5. 0.8 0.76
The dynamics of RV EF, RV EDV and ESV after 24 weeks of treatment. ’ ¥ 24 weeks 2
0,7
RV EF, % 0.6 - 0,53
u24 weeks 0,5 0,49* -
At baseline 04
RV ESV, ml ’
03
96 02
RV EDV, ml
118 01—
0
0 20 40 60 80 100 120 140 PAEammHg/ml RV Emax mm Hg/ml RVPAC

* - difference between baseline and 24 week ( p value < 0,05)

Conclusion: Riociguat monotherapy and transition from sildenafil to riociguat appeared equally effective on IPAH pts with a pronounced
improvement in right heart remodeling and RVPAC.

Picture 1. The influence of riociguat therapy on right heart remodeling and RV -PA coupling.
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A BRIEF SUMMARY OF THE RESULTS OF THE 6TH WORLD SYMPOSIUM ON PH

THE VALUE OF CARDIOPULMONARY EXERCISE TEST IN ASSESMENT

OF THE SEVERITY OF PULMONARY ARTERIAL HYPERTENSION PATIENTS

Taran I.N., Valieva Z.S., Martynyuk T.V., Chazova I.E.

National Medical Research Center of cardiology,Department of pulmonary hypertension and heart diseases,Moscow, Russia

Objective: To evaluate the impact of cardiopulmonary exercise

. . ; Risk stratification in Risk stratification in PAH pts
test (CPET) on fatal events risk stratification in pts with PAH pts without CPET with CPET performing
pulmonary arterial hypertension (PAH). performing

Materials and methods: 55 pts with PAH (mean age 43,4+10,73
years) were underwent CPET on cycle ergometry. Oxygen uptake
(VO2), carbon dioxide output (VCO2), minute ventilation (VE)
were measured breath-by -breath.

Table 1. Characteristics of the PAH patients.

PAH. associated with

IPAH CHD CTD Drugs and
(n=48) (n=5) (n=1) toxins
(n=1)
Age, years 43,1+ 11 36+1 61 41
Sex (n - female) 42 3 1 1 K . . . .
6MWT, m 411,6+120  485+117,9 320 433 = High risk Intermediate risk Low risk
FC (WHO) VI (n) 9/22 211 01 1/0 Results: The majority of pts (53%) had the high-risk of fatal events during 1
_ o . . .
FC (WHO) IIVIV (n) 17/0 2/0 0/0 0/0 year (n: 29), and 17 pts ( 31%) ha'd.the intermediate risk. After the. CRET
performing we found, that an additional 10 pts, who had been earlier in the
RA area .cm2 238477 1656 12 32 _ o o 4 ) .
’ intermediate risk, had a high risk of mortality during 1 year. 9 pts 0) were
t d k, had a high risk of lity di 1 9 16%
RVBD, cm 3,740,61 3,1£0.98 28 5 belonged to the low risk , that was also confirmed by CPET data.
IVC, cm 214029 2,0+02 18 2 Correlation between Vo2 peak and FC (WHO)
Pericardial effusion: 6/2 0/0 01 0/0 30 in patients with PAH
Minimal /small ( n) 25
*
Vo2 peak, ml/kg/min 10,9:£5,1 13,545,9 9,6 85 r=-0,68; p <0,0001
VE/Veo slope 46+197 432483 409 73 = -E 20 ” .
L - *
Right heart catheterization :" = 15 * * =
S =
mPAP, mm Hg 54,2 + 11 48,5 +17,6 30 46 = = 10 H H
*
mRAP, mm Hg 8+5,5 5,645 1 1 5 . H
SVo2., % 58,6488  785+63 65 74 0 ‘ ‘ * ‘
i m? 1,96+0,6 2,9 2,1 1,7 0 . 4
€l Vmin/m T ’ ’ ’ Functional dass ( WHO3)
PVR dyn*s*sm-5 1270+625 13304723 594 1025
Correlation between VE/Vco2 slope and
IPAH - idiopathic PAH, CHD - congenital heart diseases, CTD- connective tissue 4000 pulmonary vascular resistance
diseases, 6OMWT- 6-minute walking test, FC (WHO)- functional class according to the
World Health Organization classification, RA- right atrium, RV BD - right ventricular 3500
basal diameter, IVC —inferior vena cava, Vo2 peak- peak oxygen uptake, VE/Vco2 - | Y3 300q
ventilation equivalents for carbon dioxide, mPAP- mean pulmonary arterial pressure, E 2500
mRAP- mean right atrial pressure, Svo2- mixed venous blood saturation, CI- cardiac 2 ¢
index, PVR - pulmonary vascular resistance. :ﬂ 2000 . ¢ s / r=0,69; p <0,0001
Parameters, Intermediate £ 1500 5 :
. = /
that reflected risk 1000 e
. ° &£ e
the prognosis 5-10% > 500 S
-9
VO2peak 0
CPET 11-15 0 20 40 0 100 120 140
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VE/VC Og The significant negative correlation between Vo2peak and FC (WHO) was
found (r=-0,68;p<0,0001). The significant positive correlation between
slope 36-44,9 Vo2peak and distance in 6MWT was revealed (r=0,68;p <0,0001). The
VE/Vco2 slope value had significant positive correlation with PVR level
(r=0,69;p<0,0001), RA area (r=0,5;p<0,003), mRAP (r=0,57;p<0,0012).

Conclusion: For the assessment of achieving therapy goals CPET is one of the reliable markers to reflect the PAH progression.
The critical role of CPET in risk stratification in PAH pts should be emphasized.

Disclosure: The authors have no conflict of interests to declare.

Picture 2. The value of cardiopulmonary exercise test in assessment of the severity of pulmonary arterial hypertension patients
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C 18 no 19 anpens 2018 ropa B ropoae Mockse coctosncs Vi
EBpasnitCkuii KOHrpecc Kapanonoros, KOTOpbIN Nposoamncs Espa-
3WIACKOI accoumaumeit kapanonoros npu nogaepxxke MuHucTep-
CTBa 34pasooxpaHeHus Poccuiickon ®epepaumun, Poccuitckoro
MeOMLMHCKOro 00LLecTBa no apTepuanbHoi runeptoHumn, Mockos-
CKOro ropofckoro 06LiecTBa Kapanonoros, 06LecTBa cnewLmanu-
CTOB N0 HEOT/IOXHOW KapAMOoruun, HaUuMoHaNbHOro 061LecTsa no
N3Y4EeHWO CepAeYHOl HeJ0CTaTOYHOCTM U 3a001eBaHNII MUOKAp-
[1a, HaUMOHaNbLHOro 06LLECTBA MO M3YYEHUO aTepockneposa, Ha-
LIMOHANLHOr0 06LLECTBA N0 aTePOTPOMO03Y, a TaKKe EBpasninckoii
3KOHOMIWYECKOM KOMUCCUIA 1 BCEX HALIMOHANbHbIX 06LLECTB Kapau-
onoros cTpaH Espasuu.

B pa6ote chopyma npuHanu yqactue okono 800 cneunanmcTos
13 pasnu4HbiX 06nacTen, Kpaes U OKPYros cyobLekTos PD, Bkio-
yaa 141 ropoj, a Take CTpaH 6MMXKHEro 3apybexbs, B T.4. Ka-
3axcTaHa, YabekucTaHa, Tamkukucrtana, TypkmeHun, Asepbaing-
xaHa, Apmenuu, Tpyaun, Mongasuu, Keiprei3ckoii Pecny6nuku,
Benapycu. Cpean y4aCTHUKOB NpefCcTaBUTENN HAYYHbIX U Y4e6HbIX
MEONLMHCKMX YYPEXOEHUA, NPaKTUKYIOLWIME Bpavd, PyKOBOAU-
TeNN MEAULMHCKIAX NOLPa3aeNeHNA MeCTHOrO paHra (Supektopa
YYpeXOeHWN, rnaBHble Bpadyn rocnuTanei, NOANKNUHWK, 3aBeay-
owme Kapeapamu, OTAeNneHusMU, 1abopaTopusmu), rnasHble
CreunanncTbl PermoHOB U PYKOBOAMTENM YNpaBneHni 3[paBooX-
paHeHus.

HayuHblit cTaTyc KoHrpecca 6bin nogaepxaH 10 akagemukamu, 7
4neH-koppecnoxgeHtamu PAH, 25 npodeccopamu, 43 fokTopamu
Hayk 1 36 kaHaupatamm Hayk. HayyHas nporpamma chopyma co-
0TBETCTBOBaNA TPe6OBaHWUAM KOOPLMHALWOHHOIO COBETA N0 pas-
BUTWIO HENpPEpbIBHOr0 MeauuUmMHCKoro o6pasoBaHus MuH3gpasa
Poccun.

3a 1Ba AHA KOHrpecca ObInn NPoBeeHbI: NeHapPHoe 3aceaHune
(c TpaHcnauuei B cetb MHTepHeT Ang 60oree WMPOKOro 0xsara ay-
antopuu) 1 21 HayyHbIA cumnosuym. Bee aHM paboTana BbiCTaBka
KPYMHbIX (DapMaLeBTUYECKMX KOMNAHWIA 1 NPOU3BOAUTENEI Mean-
LIHCKOrO 060PYA0BAHNSA, KHUKHBIX W3AATENbCTB M HAYYHbIX W3-
JIaHWIA.

OTKpbITME KOHrpecca COCTOANOCh C NMPUBETCTBEHHOMO CII0BA K
y4aCTHMKaM KOHrpecca OcHoBaTensi EBpaswiicKol accoumavum
kapguonoros (EAK), noyetHoro npeanaeHTa EAK, akagemuka PAH
Yasosa E.I. OH oTMeTun, 4TO B HACTOSALLEE BPEMS MeAMLIMHA HAXO-
ANTCS HA TOM 3Tane pa3BUTWSA, KOraa He06X0ANMO NPUMEHSTb He
TONbKO MeIMKaMEHTO3HOE feveHmne, Ho U 3DGEKTUBHO BHELPATL
WHCTPYMEHTa/bHble W NabopaTtopHble MeTOAbl MUCCMeA0BaHMS W
neyeHns. 0becneyeHne COBPEMEHHOI 1 AGMEKTUBHOA NOMOLLbIO
naumeHTam SBASETCA BXKHEMLLUM YCIIOBUEM CHUXKEHUS CMEPTHO-
CTW OT CepLe4HO-COCYAMCTLIX 3aboneBanuii. Tak, 6bina co3faHa
CeTb CEpAe4YHO-COCYANCTbIX LEEHTPOB, MPU3BAHHBIX NOBLICUTbL 3¢h-
(DEKTUBHOCTb PaboTbl CKOPOIA NOMOLUM, PacLUNPUTL BHEAPEHUE B
NPaKTUKY KapANON0roB BbICOKOTEXHOIOMMYHBIX METOZ0B NeYeHus.
OH TaKXe Bblpa3un YBEPEHHOCTb, Y4TO PE3yNbTaTOM PaboThbl KOH-
rpecca 6yaeT 3Ha4MMbIA BKNAL B CHUXEHWE CMEPTHOCTW OT cep-
[IeYHO-COCYANCTbIX 3a60MEBAHUIA.

C NpnBETCTBEHHbIM CNIOBOM K Y4aCTHIUKAM KOHTPECCa OT MEHN
Mpeacenarens Komuteta no oxpaHe 340poBbs [0CYAAPCTBEHHON
Oymbl PO BhicTynun Kapnos B.B., Buue-MpesngeHt O6wwectsa
Bpayeit Poccun, npodpeccop, 4.M.H. Mpa3gHukos 3.H., ampekTop
®IBY «HaumoHanbHOr0 MEAULMHCKOrO LEHTPa Kapawonorum»
Mun3apasa Poccum, 4neH-kopp. PAH Boiuos C.A., Mpeacenatens

Konnerun EBpasmMinckoin 3KOHOMWUYECKON KOMUCCUU, 3aMEeCTUTESb
[lenapTameHTa TEXHUYECKOrO PErynnpoBaHus W akKpeauTalum
Ixycynosa [.0.

Ha nneHapHOM 3acefaHun ¢ Aoknagom «GrnopHble U HepeLleH-
Hble BOMPOCHI AMArHOCTUKU W NEYeHUs apTepuanbHOii runepTo-
HUM>» BBICTYMNA [NaBHbIA BHELUTATHbIA CNeuuanucT kapauonor
Mun3aapasa Poccun, AMPeKTop WHCTUTYTA KITMHWYECKON Kapauo-
norum um. A.J1. Msichukosa ®I'BY «HaumoHanbHoOro MeanLMHCKO-
ro ueHtpa kapauonorun» Mun3gpasa Poccun, lMpeangeHt EAK,
akagemuk PAH Yasosa W.E., gupektop PHIL «Kapauonorus»,
akagemuk HAH PB Mpoyek A.l. BbicTynun ¢ Aoknagom «MH-
CTPYMeHTarnbHble METOAbl NIeYeHUs PE3UCTEHTHOW apTepuanb-
HOIA TUNepPTEH3NN: ONbIT benapycu»; 3amecTUTeNb FeHepanbHOro
AnpekTopa HaumoHanbHOro LEHTPa Kapamomnorum u Tepanium M.
M. MuppaxumoBa, rnasHbiin Kapauonor Muxaapasa Kbiprbi3cKoii
Pecnybnuku, npodeccop Capbibaes A.LL. npeactasun aoknag Ha
Temy «BbICOKOropHas néroyYHas runepToHna 1 ceBepHas nérovHas
TUNEPTOHUS: YTO 06LLEro 1 NEPCNEKTUBLI UCCef0BAHUM».

HayyHas nporpamma KoHrpecca 6bina nocBfileHa COBPEMEH-
HbIM acnekTam 1 JOCTVIKEHUAIM Kapauonornieckon Haykn B Miupe,
HOBbIM HanpasfeHUsAM NPOQUNAKTUKIA, ANATHOCTUKA W JeYeHus
CepAe4yHO-CoCYaANCTbIX 3a60/1eBaHNI, PA3BUTUID W MPUMEHEHMIO
nepeaoBbIX TEXHONOMNA B KapAMONOriM U NOBbILUEHUID Ka4ecTBa
KapAnonormyeckoin nomowin HaceneHuo. G goknagamu BbICTynu-
NN N3BECTHbIE YYEHblE KAPAMONOrW, KapauOXupypru, HeBPONoru,
3H[OKPUHONOMN, TepanesTbl U CRELMANNCTbI APYrMX CMEXHbIX
cneumanbHocTeR n3 pasHblx cTpaH EBponbl n Asuu.

HeckonbKo cmno3nymoB 6bIio NOCBALLEHO NPOUNaKTIKe, an-
arHOCTUKE W JIEYEHWIO CepAevyHO-CoCYaUCThIX 3aboneBaHuni. Tak,
ObINN NPeACTaBNEHbl COBPEMEHHbIE JOCTVIKEHWUS U NepcreKTUBb
Kapaunonornyeckux cnyx6 KazaxcraHa, Y3b6ekucTaHa, TamKuku-
cTaHa, Keipreisctana. Mpodeccop Paxumos 3.9. ocsetun opra-
HU3ALMOHHbIE BOMPOCHI 0Ka3aHUs Kapanonornieckom nomowm B
TamKuKNcTaHe: CyLLeCTBYOLLME 6apbepbl U NYTU UX NPEOAONEHUS,
0 JOCTUXKEHWAX W NepCneKTUBax Kapauosiornyeckon cnyxosl Ka-
3axcTaHa pacckasan npodyeccop TyHabi6aesa M.K. B cBeTe pas-
BWTWSI HOBOrO HAaMpPaBMeHUs B KAPAMONOrK, a B TenemMeanLiHe — B
obuwem, K.M.H. [purud B.A. npeactasun foknag o TekyLem cocTo-
fiHMe AaHHoro Bonpoca B Poccuu; a.M.H. LLek A.b. BbicTynun ¢ fo-
Knagom «Kak npegynpeauTb CTapeHne COCy10B M aTepoCKNepo3?»

06a [iHA 3aTPOHYN TEMY apTepuanbHOI rMNepTEH3NK, HECKOMb-
KO CUMMO3NYMOB 6bIfI0 NOCBALLEHO BOMPOCAM €€ ANArHOCTUKM
Pa3NUYHbIM NOAX0AAM B NIEHEHUM AAHHOIA naTonorun. B nepsbiil
JIeHb COCTOANCS AMCKYCCUOHHBIA KNy6 «CnopHble BONPOCHI Neye-
HUS apTepuanbHOiA runepTeHsnn. [ebatbl» 06CYyKAANUCh Takue
CMOpHbIe BOMPOCSHI, KaK Lenesoit yposeHb ALl npu Al n Hago nu
cHukatb ALl Huxe 130/80 mMm pT. CT., TpoitHas (PUKCMPOBAHHAS
KOMOUHALMA aHTUrMNEPTEH3WUBHbLIX MpenapaToB, COBPEMEHHbIe
npencrasneHus o sHavequn CUNAM-Tepanum.

Bo BTOpOW AigHb 6bINN OCBELLEHbI HEMEANKAMEHTO3Hble METOAbI
neyenmns Al (akagemuk PAH Yasosa I1.E.), MackupoBaHHas apTe-
puansHas runeptoHusa (npodpeccop Owenkosa E.B.), , pacnpo-
CTPaHEHHOCTb OCHOBHbIX (DaKTOPOB pUCKa CepAe4HO-COCYAUCTbIX
3aboreBaHui cpeam xuTenen BbiIcokoropbs KeiprbizctaHa (KyLuy-
6akoBa H.), ANarHoCTUYECKME U TaKTUYECKMe OLLIMOKN B pacrnosHa-
BAHMM 11 NIEYEHUM CUMNTOMATNYHECKMX apTepUanbHbIX UNepTEH3NIA
Haano4Ye4HNKoBo atnonorun (Hemataoda 0.), ponb 9HA0BACKY-
NAPHbIX METOAOB B ANArHOCTUKE W NeveHnn 60MbHbIX ¢ Al (K.M.H.
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OTYET O NMPOBELEHVIV VI EBPA3UICKOIO KOHITPECCA KAPOVIOSIOMOB

Janunos H.M.).

B HacTosLLee Bpems akTyanbHa npo6iema nero4yHomn aptepuans-
HOW TMNEPTEH3UMW, N HECKOMbKO CUMMO3UYMOB 6bIN0 MOCBALLEHO
WMeHHO 37Ol Teme. OOMH U3 CUMNO3MYMOB NPEACTaBUN ayauTo-
pUK OCHOBHbIE NOAXOAb! K NIEYEHUI0 NaUUEeHTOB C JIErO4HOI apTe-
pUanbHOM runepTeH3uneid, Nero4HoN runepTeH3uei BCreLcTeue ru-
noKcuu, TPOMO603MBONNYECKON NeroYHoi runepTeHanen. 0cobbin
aKLeHT GYZIeT cenaH Ha MecTe U PONiU aHTaroHUCTOB PeLenTopoB
3HA0TeNMHa B npakTuke nedenus JIAI. C poknagom «Ctpaterun
CMNeumndunyeckon Tepanun y 60MbHbIX C NEroYHoR apTepuanbHon
runepTeHsmer» BbICTynuna npodeccop, A.M.H. MapTbiHiok T.B.,
K.M.H. MepwuH K.B. noceatun cBon [Loknag Bonpocam paumo-
HaNbHOW [UArHOCTUKE XPOHWYECKOW TPOMO03MOOSIMYECKON Jie-
roYHom runepTeHsum». Mpodpeccop Capbi6aes A.LL. BbicTynun ¢
LOKNafoM, NOCBALLEHHbIM afanTtauum nero4yHoro Kposoobpatle-
HUA 1 NPaBbIX OTAEN0B CepALa Npu 0CTPOi (KpaTKOBPEMEHHOIA)
W XPOHMYECKON BbICOKOTOPHOW TMMNOKCUU: CXOACTBA, Pasnuyuns u
NPUKNALHble aCMEKTbI.

OTAenbHbIA CMMNO3MYM 6blfl NOCBSALLEH XPOHWUYECKOR TPOMO-
603MO0NNYECKOI NErOYHOMA rMNepTeH3UKM, Ha KOTOPOM ObInn pac-
CMOTPEHbI anropuTMbl neveHns 60nbHbIX XTI, Bonpockl nekap-
CTBEHHOW Tepanuu Obinu OCBeLLeHbl npodpeccopom MapTbIHIOK
T.B., a npobnemHble acnekTbl xupyprudeckoro neveHns XTI
npeacrasun K.m.H. MepuH K.B. BO3M0OXHOCTU 3HA0BACKYNAPHO-
ro nevyenus XTIl B cBOEM AOKNage NOAPOOGHO W3NOXUN A.M.H.
Oanunos H.M.. WHTepecHbIn KNUHWYECKUA CnyyYam YCneLiHoM
TPOM63IMO0/IAKTOMUM M3 NErO4YHON apTepun NpeacTasun npodec-
cop A63anues K.b.

Heckonbko cuMno3nymoB Oblin NOCBALLEHbI FeHAEePHbIM 0CO-
OEHHOCTAM TEYEHWS CepLevyHO-COCYAMCTbIX 3abonesaHui. OauH
U3 CMMNO3MYMOB OblN NOCBSAILLEH CEPAEYHO-COCYANCTbIM 3ab0ne-
BaHUAM Y NOJEN NOXWUNOr0 U CTapyeckoro BO3pacTta, 0CO6EHHO-
CTAM NMPUMEHEHUs aHTUKOAryNAHTOB; 0COBEHHOCTU TE4EHUs apTe-
pUanbHOM runepToHNK, CepaeyHas HeA0CTaTOYHOCTU Y NALIMEHTOB
NOXWNOro 1 cTapyeckoro Bodpacta. G AoKnagamm BbICTYNUAK NPo-
theccop Tkayesa O.H., o.m.H. KoToBckas H).B.

Ewle oanH cumnosunym o0CBeTUN reHaepHble 0COGEHHOCTM anuae-
MUWOMI0ruK, NaToreHesa cepeyHo-CoCYAUCTbIX OCTOXHEHWUA U CUH-
ApomMa O0O6CTPYKTMBHOrO anHod CHa. PaccmMOTpeHbl 0COBEHHOCTH
TEYEHUS 0XKUPEHUS Y MYXXHYMH U (HOPMUPOBAHUS CEPAEYHO-COCY-
JUCTBIX OCNOXXHEHWA Y JAHHOMN KaTeropum naumeHToB. bbinu npef-
CTaBJ/IeHbl [JaHHbIE PeanbHON KIWUHUYECKOW NPAKTUKK NO TaKTUKe
BEAIEHNA NALMEHTOB C OXXMPEHWNEM U PEKTUNIbHON AUCHYHKLMEN.
C noknagom «0co6eHHOCTM CepleyHO-COCYANCTbIX 3a60NeBaHui
Y MYXHYUH W XeHWMH» BbIcTynun npodeccop lMoasonkos B.U.,
O.M.H. JIuTBNH 0cBeTUN TeMy «OXUpPEeHNe Y MY>XXHUH — BaXKHBIA MO-
andomunpyemslint akTop puckar.

B npoTuBOBEC MyX4MHAM B pYrom CUMMo3uyme 6bin caenaH
aKLEHT Ha >XEHCKOM 3[0pOBbe, NO3HAKOMWB CRyLLaTeNen ¢ 0co-
GEHHOCTAMM Te4eHNa Al y XKeHLWWMH B PasninyHble Nepyuofbl XU3HN
W OMpefeneHns pucka pasBuTUA CepAedHHO-COCYAUCTbIX 3abone-
BaHUI, a TakXe (DakTopoB, ONPefenstoLnX 3TOT PUCK Y XKEHLLWH
Pa3HbIX BO3PACTHBIX TPYNM; ObINN BbICKa3aHbl NPeAoXeHUs no
aneksatHOM Tepanuu Al Yy XXKEHLIMH 1 KOPPeKLmMn Apyrux ¢hakTo-
POB puUcKa cepreyHO-CcocyamcTbix 3abonesaHnit. C noknagom <Al
W Apyrue (akTopbl puUcKa Yy [eBYLIEK-NOLPOCTKOB U MOMOAbIX
XeHLWH» BbicTynuna npodeccop Kucnsak 0.A. Mpodeccop Moa-
3051K0B B.U. nocsATMA cBOII JOKNAL 0COBEHHOCTAM TeYeHUs, ana-
FHOCTUKU U NeveHns Al y )KeHLUMH B nepumMeHonayse v B NoCTMe-
HONay3ansLHOM Nepuoe.

He o6ownu CTOPOHOM BaHY0 Npo6nemy B Kapauonorum, ta-
KYI0 KaK HapylleHus puTtma cepaua. Ha cumnosuyme o6cyaunm
BOMPOCHl AWArHOCTUKW HapyLUEHWA CepLe4yHoro putMa, B TOM
Yucne y NalUMeHToB AETCKOr0 BO3pacTa, a TakKe COBPEMEHHble
METO/ibl IeYeHNs apuUTMUIA C MCNOSTb30BAHUEM HEMEAUKAMEHTO3-
HbIX BbICOKOTEXHONOMNYHbIX METOLI0B, @ TAKXXE HOBEMLINX CPECTB
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Axagnemuk PAH Yazosa W.E. n akagemunk AH PM [Monosuy M.
ognvcanne Jorosopa o cotpyaHnyecTse EBpasuiickoi accoumaumm
kapanonoros ¢ MongaBuei.

Akagnemmnk PAH Hasosa W.E. n npogpeccop 3ensesH M1.A.
[Tognvcanue goroBopa o coTpyfHudecTse EBpazmiickoi accoymarmm
Kapanonoros ¢ ApmeHuen.

NEKapCTBEHHON aHTUAPUTMUYECKONA Tepanun. Tak, ¢ AOKNagom
«GTparterns npeaynpeXxxaeHns BHe3anHoi CepaeyHoOR CMepTU» Bbl-
cTynun YacHoitTb A.P., a TakXe ObINU NPefCcTaBeHbl AaHHbIE MO
HOBOMY aHTWApPUTMWUYECKOMY npenapary, pa3pabotaHHomy B Ha-
LMOHANbHOM MeLULIMHCKOM UCCMefoBaTeNbCKOM LIEHTPe Kapauo-
noruu, «lpumeHeHne pedppanoHa npyu nepeucTupyroLLein opme
hubpunnaumum npeacepanin: 3MEKTUBHOCTb MeLMKAMEHTO3HON
KapanoBepcun W HexenatenbHble acpdekTbl npenaparta» (K.M.H.
MupoHos H.10.).

OTAenbHbIA CMMNO3KMYM Gbin MOCBALLEH TMOPUAHOR XUPYpriu,
£6 BO3MOXHOCTAM B Kapanonoruu. G MHTEpeCHbIM JOKNaaAoM «I'u-
OpuaHas xupyprus aopTbl» BbiCTynuN akagemuk HAH PB Octpos-
ckuin K0.M., o.m.H. NenunuH .M. npeactaBun BO3MOXHOCTU U1-
OPULHORA Xupyprum GpioLwHOro OTAeNa aopTel; A.M.H. Mmaes T.3.
OCBETUN COBPEMEHHbIE BO3SMOXHOCTU TMOPUAHONA XMpyprum npu
TpaHCKaTeTepHOM NPOTE3UPOBaHIE KNanaHoB cepaua. YneH-kopp.
PAH YapusH 3.P. npefactaBun OCHOBHblE NMPOGIIEMHbIE aCneKTbl
TNOPUIHOA XMPYPrun.

Ha cumnosuyme «HapylueHus fibixaHus BO BPeMs CHa U cepey-
HO-COCYUCTbIE OCMOXHEHUS» BbININ OCBELLEHbI BONPOCHI NaTore-
He3a (DOPMUPOBAHMS CEPLEYHO-COCYAMCTbIX OCIOXKHEHNA Y 60/b-
HbIX C HanW4yMem CUHAPOMA OOCTPYKTUBHOrO anHo3 CHa. bbinu
NpeACTaBeHbl B3aUMOCBA3N MEXAY HANNYNEM W CTENEHbLI TSXeE-
CTW [JaHHOTO CMHAPOMA W BbIPAXEHHOCTHH) OCIIOXHEHWIA CO CTOPO-
Hbl CEPLAE4YHO-COCYANCTOMN CUCTEMBI, YTO MO3BONNUT B KNUHUYECKON
NPaKTUKe OCYLLECTBNATb KOMMNEKCHbIA NOAX0M K ANArHOCTUKE W
nevenuto naunentos ¢ COAG v cepie4HO-COCYAMCTbIMU 3a60MeBa-
HuAMU. Takxe 6bl1u PACCMOTPEHbI COPHbIE BOMPOCHI AUArHOCTU-
kn COAC Ha coBpemeHHOM 3Tane. G aoknagamu BbICTYNUAMN [.M.H.
NuteuH 10.A., a.M.H. Mes3Hep A.HO., K.M.H. Encbumosa E.M.

Cumno3nym HaumoHanbHOr0 06LLECTBA MO M3YYEHUH) Ceprey-
HOI HeJO0CTaTOYHOCTW W 3a60JieBaHNiA MMOKapAa 6bin NOCBALLEH
XPOHWUYECKOMN CepeyHoit HegocTaTodHocT B XXI Beke, 0 BapuaH-
Tax NopaxeHus cepaua npu 601e3HAX HakonneHus (npodeccop
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Moucees C.B.), 0 nepunapTansHoi (K.M.H. Yckay T.M.) n Heuwe-
MUYecKon kapauomuonartum (K.M.H. KypnsHekas E.K.), kapauope-
HalIbHOM CMHAPOME Y NALNEHTOB C XPOHUHECKO CepaeyHol HeLlo-
CTATO4HOCTLIO 1 CaxapHbiM AnabeTom (4.M.H. Pe3Huk E.B.).

B pamkax KOHrpecca COCTOANICA CUMMO3MYM, OPraHu30BaH-
Hblil COBMECTHO C HauMOHA/bHbIM 06LLECTBOM MO aTepoTpOM-
003y «3HayeHue aKkTMBaLMW CBEPTbIBAHWS KPOBW Y NaLMEHTOB C
KIMHWUYECKMUN NPOSIBNIEHUAMI aTepoTpom603a 1 B NONynayuu».
Cvmnosuym 6bin NOCBALLEH MapKEPam akTUBALMM CUCTEMbI CBEP-
TbiBaHus KpoBU (CCK) y 60NbHBIX C Pa3NUYHbIMI KITUHUYECKUMM
NPOSAB/IEHNAMU aTePOTPOMB03a. BbbiNo NpoaHanu3npoBaHo 3Ha-
yeHne akTuBaumn CCK y 60MbHbIX C PasnuyHON NPOTHEHHOCTHIO
aTepoCcKNepoTMYECKOro NOPaXXEHNUs 1 B NONYAALMM U ONPeAeNeHbl
NyTU BO3JENCTBUA C Y4ETOM Pe3ynbTaToB NOCHeAHUX UCCenoBa-
Huit. C goknagamu BbiCTynuan A.M.H. Komapos A.J1., npodheccop
Jlo6poBonbeknii A.b.

COBMECTHO C HaLMOHamNbHbIM 06LLIECTBOM MO W3YHEHUIO aTepo-
CcKneposa 6bln 0praHu3oBaH cumMno3nym «GoBpeMeHHbIE NOAX0b!
K [MarHOCTUKe W Tepanui aTepockneposa 1 AUCAMnuaeMun», Ha
KOTOPOM ObIin NPOLEMOHCTPUPOBAHLI COBPEMEHHbIE BO3MOXHO-
CTW AMArHOCTUKU, NEYeHNs 1 NPOcMNaAKTUKKN aTepoCKepoTuye-
CKUX CEepAeYHO-COCYANCTbIX 3a60/1eBaHNIl, NPEACTaBEHbI JaHHbIE
COBPEMEHHbIX POCCMIACKNUX PErucTpoB 60/bHbIX 04eHb BbICOKOMO
CepAeYHO-COoCYANUCTOr0 puckKa.

HemanoBa)KHoe 3Ha4eHNe UMetoT LiepebPOBACKYAPHbIE OCHOX-
HEHWs NPy CepLevyHO-COCYANCTbIX 3a6051eBaHUAX, UX [NArHOCTUKA,
NPOUNAKTUKA 1 NneveHne. Ha cumnosnyme, NOCBALLEHHOM 3TOM
Teme, 6bIIM PACCMOTPEHbI YacTOTa, 0COOEHHOCTI KOTHUTUBHBIX Ha-
PYLLEHUIA, [NArHOCTUKN Y 60/BbHBIX NOXWOM0 U CTapyecKoro Bo3-
pacta. 0coboe BHUMAaHWE ObIN0 YAENEHO KOMMIEKCHbIM MOAX0AaM
K KOppeKuun (He MeauKaMeHTO3HOW U MeaANKaMeHTO3HOM) KOrHN-
TWUBHBIX HAPYLUEHWA Y WL JAHHOW BO3PACTHON rpynmbl C Y4ETOM
BO3pacTa, COMyTCTBYIOLEN NaToNorui u BbIGOPY NEKAPCTBEHHbIX
npenaparoB (C y4eTOM 6€30MaCHOCTM M NOTEHLMANbHOMO feKap-
CTBEHHOr0 B3aumogeiictams). G goknagamu BbICTYNUAKN Npodhec-
copa: Octpoymosa O.[. (¢ goknagom «IpodomnakTinka noBTOPHO-
O WHCYNbTA U NOCTUHCYNbTHBIX KOTHUTUBHBIX HapyLIeHWiA. Bknap
kapguonora»), MapdgeHos B.A. (¢ moknagom «[lpodhunakTuka
NOBTOPHOrO MHCYNbTa U LeMeHuMN npu pubpunnsumm npeacep-
oni»), Mopsonkos B.W. (¢ pnoknagom «[podounaktuka nHeynbTa 'y
XeHWmH») 1 Kuensak 0.A. (¢ foknanom «KorHUTUBHbIE HapyLLEHNs
B NOXWIOM BO3PACTE: BOSMOXHOCTM NPOMUNAKTUKY 1 JIEHEHUN»).

OTAenbHbIA CUMNO3MYM OblN NMOCBALLEH HEOTIOXHbIM COCTOS-
HUAM B Kapanonoruu. B pamkax BbICTYNNEHWIA TeKTOpa 06CyXaanu
Hanbonee 3Ha4MMble NPO6GNEMbI B NIEYEHUN OCTPOTO KOPOHAPHOTO
CUHAPOMA U NPOCHMNAKTUKE Pa3BUTUS CePAEYHO-COCYANCTBIX CO-
ObITUA C TOYKM 3PEHUS COBPEMEHHONA KNUHUYECKON MEAWULMHBI:
npodpeccop MuHywkuHa J1.0. npeactaBuna faHHble 0 BKIage
FeHeTUYecKMX (HakTopoB B OLIEHKY pUCKA PasBUTMS OCTPOro Ko-
POHAPHOr0 CUHAPOMA Y 60MbHBLIX C CaxapHbIM AMABETOM; Heno-
CPEACTBEHHbIE Pe3ynbTaThl 3HAOBACKYNAPHOIO NEYEHUs OCTPOro
KOPOHapHOro cuHapoma ¢ fenpeccueil cermenta ST B CBOEM [0-
knage nanoxuna Myxammagosa M.A.; BOSMOXHOCTU COBPEMEH-
HbIX YNbTPA3BYKOBbLIX TEXHONOTWMA B OUHAMWUYECKOW OLEHKE CU-
CTONNYECKOA CDYHKLMWN NEBOTO XXeNyao4ka y 60MbHbIX C OCTPbIM
KOpPOHapHbIM CMHApPOMOM ocBeTuna K.M.H. Mamaesa O.[1.; npo-
tpeccop ManoHoBa H.. BhicTynuna ¢ 4okNagos «MnepToHuYeckue
KpM3bl: NPOrHO3, AUArHOCTUKA W NIEYEHME».

Ewle 0aMH cuMno3nym 6bi NOCBALLEH [OCTaTOYHO HOBOMY Ha-
NPaBNeHNo B KapAMOnorun — KapanooHKonorum. Ha Hem 06cyx-
[lanncb Kapavonormyeckue npobneMbl OHKONOrMYECKOro 60fb-
HOrO B YCMOBUAX PeaibHOM KIMHWUYECKONM NPAKTUKW: BOMPOCHI
[NarHoCTUKM, NPOCUNAKTUKNA W nedveHus (K.M.H. BuueHs M.B.);
KopoHapHble Npo6ieMbl OHKONOrMYeCKMX 60MbHbIX 0CBETMA NPO-
theccop Montasckas M.l

CoBmecTHO ¢ MOCKOBCKMM TFOPOACKUM Hay4HbIM 06LIECTBOM

lpunsetctaue akagemmka PAH Yazosa E.W. K y4acTHUKaM KOHrpecca

KapLuonoros Obin OPraHu3oBaH CUMMO3UYM «TpYAHbIA NauueHt
Ha Npuéme B NONNKANHNKE», LIENbI0 KOTOPOro 6bIN0 NOKa3aTb, YTO
Bpay Kapauonor Ha ambynaTtopHOM MpUEMe MOXET CTONKHYThbCS
He TONbKO ¢ pacnpocTpaHénHbiMu Al unn UBC, HO n ¢ camumu
HEeOObI4HBIMW NaLUMeHTaMu, LUArHOCTMKA 3260NeBaHNA KOTOPbIX
TpebyeT 60/1ee WNPOKOro 3HAHKS, B T.4. B AUArHOCTUKE CEMEMHOI
rUnepxonecTepuHeMui, CepLeyHomn HeoCTaTO4HOCTA C COXPaHEH-
Hoii @B JIXK, 60nee LUIMPOKOro 3HAOKPUHONOMYECKOro 3HaHus. G
noknagamu Beictynunu npodpeccop Exos M.B., o.M.H. OBYNHHU-
koB A.l'., K.M.H. bnaHkosa 3.H.

bonbluoe BHWMaHWe ObINO YAENeHO BOMPOCaM AWarHOCTUKM
CepevHo-cocyancTbix 3abonesaHnin. OauH 13 CUMNO3NYMOB ObIn
MOCBALLEH aKTyarnbHbIM BONPOCAM 3X0KapAavorpauu, a UMEHHO:
YTO HY)XXHO 3HATb KapAuonory npu 3axokapauorpagmyeckom 06-
CnefioBaHWUN 6ONLHOMO ¢ hmbpunnaumen npeacepanin (npodpec-
cop Camgosa M.A.); 6b11 NPEACTaBNEHbI HOBLIE NPESCTaBNIEHUS O
CTPYKTYPHO-(YHKLMOHANbHbIX 0COBEHHOCTAX CepAaLa U COCyaoB Y
60nbHbIX VIBG ¢ peancteHTHOM aucnunupemuen (Anuesa P.b.); uto
MOXXET CKPbIBATbCA 3a KIIMHWUYECKOW KapTUHOM OCTPOro KOpoHap-
HOro cuHapoma (npodpeccop Poibakosa M.K.); novemy Mbl oLunba-
emMcs npu axokapauorpadgum (K.m.H. YepHos M.HO.).

Elle ofMH cumnosnym 6bin MOCBALLEH NY4eBOW AMArHOCTUMKE,
Ha KOTOPOM Oblfia OCBELLEHa POJSib PasfMyHbIX METOL0B Jly4eBon
QNarHOCTUKN B 06CNea0BaHNN 60NbHBLIX C 3200/1eBaHUAMU Cepa-
Lia, 06CYXanmMcb BO3MOXHOCTW U OrpaHU4eHUs PasHbIX METOLOB
(VY3W, KT, MPT), cdhopmynmpoBaHbl COBPEMEHHbIE NOKA3aHNSA K X
Ha3HA4eHMo Npu 06¢Ne0BaHUMN BOJTbHBIX B PA3JIMYHbIX KNUHNYe-
ckux cutyaumsx. G goknagamu seictynunm npodpeccop Cegos B.M.,
A.M.H. Becenosa T.H., a.m.H. faytoB T.b., K.M.H. Ctykanosa O.B.

B pamkax KoHrpecca nog npeacenarensctsom lpesngenta EAK,
akapemuka PAH Yasoson W.E. npowno cosellaHune EBpasninckoit
accoumaumn KapamonoroBs, Ha KOTOPOM:

- COCTOANOCH NOANNUCaHNe JOroBOPOB O COTPyAHMYecTBe EBpa-
3UNCKON accoumaumm kapauonoros ¢ Apmenuein n Mongasueis;

- NPUHATO PELLIEHNe COrnacoBaTb NPOBEAEHME CNEYIOLLEro KOH-
rpecca B YsbekucraHe.

Takum 06pa3om, nNporpaMmma KOHrpecca Oblfia HacbllegHa W
BCECTOPOHHE 0XBaTWna pPa3fnyHbIE npo6neMHb|e acnekTbl CO-
BPEMEHHOr0 COCTOSIHMA Kapavonoruu. Tembl, npegnaraemble 4ns
00CYXIEHNS HA KOHTPECCE, aKTyanbHbl AnA COBPEMEHHOMO 34pa-
BOOXPaHeHMa W NpeacTaBnaloT UHTepec and crneunanincroB pas-
JIM4HOTO Npochuns.

OpranHn3aunoHHbIN KOMUTET
VI EBpasniickoro KoHrpecca Kkapanosnoros
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The VI Eurasian Congress of Cardiologists took place in Moscow
from April 18 to 19, 2018. The Congress was held by the Eurasian
Association of Cardiologists with the support of the Ministry of
Health of the Russian Federation, the Russian Medical Society for
Arterial Hypertension, the Moscow City Society of Cardiologists,
the Society of Specialists in Emergency Cardiology, the National
Society for the Study of Cardiac Failure and Myocardial Disease,
the National Society for the Study of Atherosclerosis, the National
Society for Atherothrombosis , as well as by the Eurasian Economic
Commission and by all National Societies of Cardiologists of
countries of Eurasia.

About 800 of specialists from various regions, territories and
districts of the Russian Federation, including 141 cities, took part in
the forum, as well as neighboring countries, including Kazakhstan,
Uzbekistan, Tajikistan, Turkmenistan, Azerbaijan, Armenia, Georgia,
Moldova, Kyrgyz Republic and Belarus. Among the participants are
representatives of scientific and educational medical institutions,
practicing doctors, heads of medical units of local rank (directors
of institutions, chief physicians of hospitals, heads of departments,
laboratories), the main specialists of the regions and heads of
health departments.

The scientific status of the congress was supported by 10
academicians, 7 corresponding members of the Russian Academy
of Sciences, 25 professors, 43 doctors of science and 36
candidates of science. The scientific program of the forum met the
requirements of the coordination council for the development of
continuous medical education of the Ministry of Health of Russian
Federation.

For two days of the congress, a plenary meeting (with
broadcasting to the Internet for wider audience coverage) and 21
scientific symposiums were held. All days there was an exhibition
of large pharmaceutical companies and manufacturers of medical
equipment, book publishers and scientific publications.

The opening of the congress began with a welcoming speech
to the participants of the congress by the founder of the Eurasian
Association of Cardiologists (EAC), the honorary president of the
EAC, academician of the Russian Academy of Sciences, Chazov
Ye.l. He noted that at the present time medicine is at such stage of
development when it is necessary to apply not only medication, but
also to effectively implement instrumental and laboratory methods
of research and treatment. Providing modern and effective care to
patients is the most essential condition for reducing mortality from
cardiovascular diseases. Thus, a network of cardiovascular centers
was created to improve the effectiveness of emergency care,
expand the introduction of high-tech methods of treatment into
the practice of cardiologists. He also expressed confidence that the
result of the work of the Congress will be a significant contribution
to reducing mortality from cardiovascular diseases.

Karpov V.V. on behalf of the Chairman of the Committee on
Health Protection of the State Duma of the Russian Federation came
up with a welcoming speech, as well as Prazdnikov E.N. (Vice-
President of the Society of Doctors of Russia, Professor, Doctor of
Medical Sciences) and Boytsov S.A. (Director of the Federal State
Budget Institution “National Medical Center of Cardiology” of the
Ministry of Health of Russia, Corresponding Member of the Russian
Academy of Sciences) and Dzhusupova D.D. (Chairman of the
Board of the Eurasian Economic Commission, Deputy Department
of Technical Regulation and Accreditation).

At the plenary session, Chazova I.Ye. (chief freelance specialist
cardiologist of the Ministry of Health of Russia, director of the
Institute of Clinical Cardiology named after A.L. Myasnikov of
the Federal State Budget Institution "National Medical Center of
Cardiology" of the Ministry of Health of Russia) made a presentation
"Gontroversial and unresolved issues of diagnostics and treatment
of arterial hypertension’, Mrochek A.G.( Director of the Russian
National Production Center "Cardiology’, Academician of the
National Academy of Sciences of Belarus) made a presentation
‘Instrumental methods of treatment of resistant arterial
hypertension: the experience of Belarus"; Sarybaev A.Sh. (Deputy
Director General of the National Center for Cardiology and Therapy
named after M. Mirrakhimov, Chief Cardiologist of the Ministry
of Health of the Kyrgyz Republic, professor) made a presentation
"High-altitude pulmonary hypertension and northern pulmonary
hypertension: what is common and the prospects for research."

The scientific program of the congress was devoted to the
modern aspects and achievements of cardiology in the world,
new directions in the prevention, diagnosis and treatment of
cardiovascular diseases, the development and application of
advanced technologies in cardiology and the improvement of the
quality of cardiological care for the population. The reports were
made by well-known cardiologists, cardiac surgeons, neurologists,
endocrinologists, therapists and other specialties from different
countries of Europe and Asia.

Several symposiums were devoted to the prevention, diagnosis
and treatment of cardiovascular diseases. Modern achievements
and prospects of cardiological services of Kazakhstan, Uzbekistan,
Tajikistan, Kyrgyzstan were presented. Professor Rakhimov Z.Ya.
highlighted the organizational issues of providing cardiac care
in Tajikistan: the existing barriers and ways to overcome them.
Professor Tundybayeva M.K. spoke about the achievements and
perspectives of the cardiological service of Kazakhstan. Candidate
of Medical Sciences Grigin V.A. presented a report on the current
state of the development of a new direction in cardiology in Russia
- telemedicine. Doctor of Medical Sciences Shek A.B. made a
presentation "How to prevent vascular aging and atherosclerosis?"

Both days were dedicated to arterial hypertension, several
symposiums were devoted to the problems of its diagnosis and
various approaches in the treatment of this pathology. On the first
day there was a discussion club "Controversial issues of treatment
of arterial hypertension. Debate ”, during which such controversial
issues as the target level of blood pressure in arterial hypertension
and whether it is necessary to reduce blood pressure below 130/80
mm Hg were discussed, as well as triple fixed combination of
antihypertensive drugs and modern views about the importance of
CIPAP therapy were the topic of discussion.

On the second day non-drug treatment methods of AH were
covered by academician of the Russian Academy of Sciences
Chazova 1.Ye., as well as topic “masked arterial hypertension”
(Professor Oshchepkova E.V.), prevalence of the main risk factors
of cardiovascular diseases among residents of the highlands of
Kyrgyzstan (Kushubakova N.), diagnostic and tactical errors in the
recognition and treatment of symptomatic arterial hypertension of
adrenal etiology (Nematzoda 0.), the role of endovascular methods
in the diagnosis and treatment of patients with AH (MD Danilov N.M).

Currently, the problem of pulmonary arterial hypertension is very
urgent, and several symposiums have been devoted to this topic.
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One of the symposiums presented the main approaches to
the treatment of patients with pulmonary arterial hypertension,
pulmonary hypertension due to hypoxia, thromboembolic
pulmonary hypertension. Particular emphasis is placed on the role
of endothelin receptor antagonists in the practice of PAH treatment.
The presentation "Strategies of specific therapy in patients with
pulmonary arterial hypertension" was made by the professor,
Doctor of Medical Sciences Martyniuk T.V. Mershin K.V., candidate
of medical sciences, devoted his report to “the issues of rational
diagnostics of chronic thromboembolic pulmonary hypertension".
Professor Sarybaev A.Sh. made a report on the adaptation of
pulmonary circulation and the right heart in acute and chronic
alpine hypoxia: similarities, differences and applied aspects.

A separate symposium was devoted to chronic thromboembolic
pulmonary hypertension, where algorithms of treatment of patients
with CTEPH were considered. The issues of drug therapy were
covered by Professor Martyniuk T.V., and the candidate of medical
sciences Mershin K.V. presented problem aspects of surgical
treatment of CTEPH. Doctor of Medical Sciences, Danilov N.M.
talked in his report about the possibilities of endovascular treatment
of CTEPH. Professor Abzaliev K.B. presented an interesting clinical
case of successful thrombemboctomy from the pulmonary artery.

Several symposiums were devoted to the gender specific features
of the course of cardiovascular diseases. One of the symposium
was devoted to cardiovascular diseases, features of anticoagulant
use, features of the course of arterial hypertension, heart failure
in elderly patients. The reports were made by professor Tkacheva
0.N., doctors of medical sciences Kotovskaya Yu.V.

Another symposium highlighted the gender features of
epidemiology, the pathogenesis of cardiovascular complications
and the syndrome of obstructive sleep apnea. Features of the
course of obesity in men and the formation of cardiovascular
complications in this category of patients are examined. The data
of real clinical practice on the tactics of managing patients with
obesity and erectile dysfunction were presented.

The presentation "Features of cardiovascular diseases in men and
women" was made by professor Podzolkov V.l. Report of doctor
of medical sciences Litvin A.Yu. was devoted to the topic "Male
obesity is an important modifiable risk factor". In contrast to men,
another symposium focused on women's health, introducing us to
the peculiarities of the course of AH in women at different periods
of life and determining the risk factors of cardiovascular diseases
developing in women of different age groups; adequate therapy of
AH in women and correction of other cardiovascular risk factors
were proposed. Professor Kislyak 0.A. made a report on "AH and
other risk factors in adolescent girls and young women". Professor
Podzolkov V.I. devoted his report to the features of the course,
diagnosis and treatment of AH in women in premenopausal and
postmenopausal period.

Attention was paid to such an important problem in cardiology,
as a violation of cardiac rhythm. At the symposium, the issues
of diagnostics of cardiac rhythm disturbances were discussed
(including in pediatric patients), as well as modern methods of
treatment of arrhythmias using non-medicinal high-tech techniques,
and therapy with the latest antiarrhythmic drugs. Thus, Chasnoyt
A.R. presented a report "Strategy for preventing sudden cardiac
death", data on a new antiarrhythmic drug developed at the National
Medical Research Genter of Cardiology were also presented: "The
use of Refralon in the persistent form of atrial fibrillation: the
effectiveness of cardioversion of the drug and the undesirable
effects of the drug" (doctor of medical sciences Mironov N.Yu.).

A separate symposium was devoted to hybrid surgery, its
capabilities in cardiology. An interesting report "Hybrid surgery
of the aorta" was made by Academician of National Academy of
sciences of Republic of Belarus Ostrovsky Yu.P., Lepilin P.M.,
doctor of medical sciences, presented the possibilities of hybrid

Academician of the Russian Academy of Sciences I.Ye. Chazova and
Academician of the Academy of Sciences of the Republic of Moldova
Popovich M.1. Signing of the agreement on cooperation of the Eurasian
Association of Cardiology with Moldova

Academician of the Russian Academy of Sciences I.Ye. Chazova and
Professor P.A. Zelveyan. Signing of the agreement on cooperation of
the Eurasian Cardiologists Association with Armenia.

surgery of the abdominal aorta; doctor of medical sciences,
Imaev T.E., highlighted the modern possibilities of hybrid surgery
with transcatheter prosthetics of the heart valves. Corresponding
member of RAS Charchyan E.R. presented the main problem
aspects of hybrid surgery.

At the symposium "Respiratory disturbances during sleep and
cardiovascular complications’, issues of the pathogenesis of
the formation of cardiovascular complications in patients with
obstructive sleep apnea syndrome were discussed. Correlation
between the presence and severity of this syndrome and the
severity of complications from the cardiovascular system were
presented, which will allow to use a comprehensive approach
in clinical practice to diagnosis and treatment of patients with
obstructive sleep apnea syndrome and cardiovascular diseases.
Also, controversial issues of obstructive sleep apnea syndrome
diagnostics at the present stage were discussed. Presentations
were made by doctor of medical sciences Litvin Yu.A. and Pevzner
A.Yu., candidate of medical sciences Elfimova E.M.

The Symposium of the National Society for the Study of
Cardiac Failure and Myocardial Diseases was devoted to chronic
heart failure in the 21st century, options of heart damage in
accumulation diseases (Professor Moiseyev S.V.), peripartum
(candidate of medical sciences Uskach T.M.) and non-ischemic
cardiomyopathies (candidate of medical sciences Kurlyanskaya
E.K.), cardiorenal syndrome in patients with chronic cardiac failure
and diabetes mellitus (doctor of medical sciences Reznik E.V.).

Within the framework of the congress, a symposium "The
significance of the activation of blood clotting in patients with
clinical manifestations of atherothrombosis and in the population”
was held together with the National Society for Atherothrombosis.
The symposium was devoted to markers of activation of the blood
coagulation system in patients with various clinical manifestations
of atherothrombosis. The value of the activation of the blood clotting
system in patients with different extent of atherosclerotic lesion and
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in the population was analyzed and ways of impact were determined
taking into account the results of the latest research. Presentations
were made by the doctor of medical sciences Komarov A.L. and
professor Dobrovolsky A.B. Together with the National Society for
the Study of Atherosclerosis, a symposium "Modern Approaches
to the Diagnosis and Therapy of Atherosclerosis and Dyslipidemia"
was organized, where modern possibilities of diagnostics,
treatment and prevention of atherosclerotic cardiovascular
diseases were demonstrated, data of modern Russian registers
of patients with very high cardiovascular risk are presented.
Cerebrovascular complications in cardiovascular diseases,
their diagnosis, prevention and treatment are very important.
At the symposium devoted to this topic, the frequency, features
of cognitive impairment, and diagnosis in elderly patients were
discussed. Particular attention was paid to complex approaches of
correction (not medicamentous and medicamentous) of cognitive
impairment in individuals of this age group, taking into account
age, concomitant pathology and choice of medications (taking into
account safety and potential drug interactions). Presentations were
made by the professors: Ostroumova 0.D. ("Prevention of recurrent
stroke and post-stroke cognitive impairment: the contribution of a
cardiologist"), Parfenov V.A. ("Prevention of recurrent stroke and
dementia in atrial fibrillation"), Podzolkov V.1. ("Prevention of stroke
in women"), Kislyak 0.A. ("Cognitive impairment in elderly age: the
possibilities of prevention and treatment").

A separate symposium was devoted to emergency conditions
in cardiology. Within the framework of presentations, speakers
discussed the most significant problems in the treatment of acute
coronary syndrome and prevention of cardiovascular events
from the point of view of modern clinical medicine: Professor
Minushkina L.O. presented data on the contribution of genetic
factors to the risk assessment of acute coronary syndrome in
patients with diabetes mellitus; Muhammadova M.A. described
in her report the immediate results of endovascular treatment of
acute coronary syndrome with ST segment depression; Mamaeva
0.P., candidate of medical science, covered an interesting topic
“The possibilities of modern ultrasound technology in the dynamic
evaluation of left ventricular systolic function in patients with acute
coronary syndrome"; professor Gaponova N.I. made a presentation
"Hypertensive crises: prognosis, diagnosis and treatment." Another
symposium was devoted to a fairly new trend in cardiology:
cardiooncology, where cardiac problems of an oncological patient
were discussed in the conditions of real clinical practice: issues
of diagnosis, prevention and treatment (Vicenya M.V., candidate
of medical science); professor Poltavskaya M.G. spoke about
coronary problems of cancer patients.

Together with the Moscow City Scientific Society of Cardiologists,
"A difficult patient at a reception in a polyclinic" symposium was
organized. The purpose of this symposium was to show that a
cardiologist on an outpatient visit could face not only with widespread
AH or [HD, but also with the most unusual patients, where more
extensive knowledge are required to diagnose the disease, including
more advanced endocrinological knowledge, for example, for
diagnosis of familial hypercholesterolemia, heart failure with
preserved left ventricular ejection fraction. Professor Ezhov M.V,
doctor of medical sciences Ovchinnikov A.G., candidate of medical
sciences Blankova Z.N. made presentations. A lot of attention was
paid to the issues of diagnosis of cardiovascular diseases.

One of the symposia was devoted to up to date issues of
echocardiography: what a cardiologist should know in an
echocardiographic examination of a patient with atrial fibrillation
(Professor Saidova M.A.); new ideas about the structural and
functional features of the heart and vessels in patients with [HD
with resistant dyslipidemia were presented (Alieva R.B.); what can
be hidden behind a clinical picture of an acute coronary syndrome
(professor Rybakova M.K.).

Greeting Academician Ye.l. Chazov to -the participants of the congress

Another symposium was devoted to radiation diagnostics, which
highlighted the role of various methods of radiation diagnosis
in the examination of patients with heart disease, there were
discussed the possibilities and limitations of different methods
(ultrasound, CT, MRI) and modern indications were formulated for
their administration when examining patients in various clinical
situations. Presentations were made by Professor Sedov V.P.,
doctor of medicine sciences Veselova T.N., doctor of medicine
sciences Dautov T.B., candidate of medical sciences 0.V. Stukalova.

Within the framework of the congress, the meeting of the Eurasian
Association of Cardiology was held chaired by the President of the
EAC, Academician of the Russian Academy of Sciences Chazova
l.Ye. Agreements on cooperation of the Eurasian Association of
Cardiologists and Armenia and Moldova were signed there and also
it was decided to hold the next congress in Uzbekistan.

Thus, the program of congress was rich and comprehensively
covered various problem aspects of the current state of cardiology.
Themes proposed for discussion at the congress are relevant
for modern healthcare and are of great interest for specialists of
various fields.

Organizing Committee of the VI
Eurasian Congress of Cardiologistss
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K 63-JIETHEMY HBWIEH AKAAEMUKA
AJIEKGAHAAPA TEHHAJIbEBIYA MPOYEKA

B mae aToro roga oTMeyaeT CBOW 65-neTHUI lo6unei aka-
aeMuk HaumoHanbHOM akagemuu Hayk benapycu, ampekTop
'Y «Pecny6nnKaHCKMA HAy4HO-NPaKTUYECKNA LeHTp «Kap-
anonorus» AnekcaHap lenHagbesny Mpouek. AnekcaHap
[eHHAIbEBNY ABNSETCA M3BECTHLIM B CTPAHE Y4YEHbIM, Ha-
YYHO-UCCNen0BaTeNIbCKasA [eATeNbHOCTb KOTOPOro TECHO
CBf3aHa C M3Y4eHMEM aKTyanbHbIX NPOBNEM KapAnonorum,
(DYHKLMOHANLHOM ANArHOCTUKI 1 APYriX BONPOCOB 3[1paBo-
OXpaHEeHMs, UMEILLNX Hay4HOE W NPAKTUYECKOEe 3HAYEHME.

Tocne OKOHYaHMA nevebHOro dpakynbTeta MuHcKoro
rocyfjapcTBeHHOro MefuumHckoro uuetutyta (1976) A. T.
Mpouek npoluen nyTb OT Bpaya-MHTEPHA 0 3aBeAyIOLLEro
Kacheapon, npopekTopa no y4e6HON paboTe benopycckoro
rocyjapCTBEHHOIO WHCTUTYTA YCOBEPLUEHCTBOBAHUS Bpa-
yeil (1981-1996), a no3xe — cTaB AMPEKTOPOM Hay4HO-uMC-
CNefoBaTeNbCKOro KIMHUYECKOr0 MHCTUTYTA paguaunoH-
HOW MeAMLMHBI 1 JHOOKpUHONormn (1996-1998), pektopom
benopycckoil MeaUUMHCKOI akagemun nocneguniioMHoOro
o6pasoBaHns (1998-2004). C 2008 rona AnekcaHap 'eHHa-
AbEeBNY — AMPEKTOp Pecny6iIMKaHCKOro Hay4HO-NpakTuye-
CKOro ueHTpa «Kapamonorus» MuHucTepcTsa 34paBooxpa-
HeHus Pecnybnukun benapyce.

Y4yeHas cTeneHb KaHAMAaTa MeguuUmMHCKNX HayK NpucBoe-
Ha B 1982 r. 3a auccepTaumto Ha Temy «Ponib HeCTEPOUAHbIX
NPOTUBOBOCNANNUTENbHbLIX NpenapaToB  (aLeTuncanuuu-
NOBOM KWUCNOTbI, MHAOMETALWHA, BONbTapeHa) W npocTa-
rMaHAMHOB MPW aTepPOCKEp03e 1 rmnepnunuaemMun B 9Kc-
nepuMeHTe». Y4eHas cTeneHb J0KTOpPa MeJULMHCKNX HayK
npucyxxaeHa B 1988 r. 3a aucceprauuio Ha Temy «Tpom-
60UNTapHO-TYMOPanbHbIe B3aWMOOTHOLLIEHMS Y GOMbHbIX
nwemMn4eckon 601e3HbI0 cepaLar.

C 1993 r. - npodheccop, ¢ 2003 r. — YneH-KOPPECNOHAEHT
HaumoHanbHoi akagemumn Hayk benapycu. B 2009 r. usépat
akagemMmkom HauuoHanbHON akagemum Hayk benapycu.

OCHOBHbIE HanpaBfieHNsi Hay4HON AesTeNnbHOCTU Anek-
caHapa leHHaJbeBKYa BKITKOYAKOT M3Y4EeHWUe 3TUONOrun 1
naToreHesa aTepo- 1 TpomooreHesa, ponu Heiporymopans-
HbIX CUCTEM B Pa3BUTMM CEPAEYHO-COCYANCTON NaTONOrmu,
KapAMonorniecknx n 3HA0KPUHONOrMYECKIUX 3a6051eBaHMNA,
BOMpPOCaMMN 3MeKTPON3NoNoruyM cepaua, natoreHesa Ha-
pyweHnii puTmMa ceppua, npobnemMamn UHTEPBEHLMOHHON
KapAnonoruu v ap.

B HayanbHOM nepuoje TBOPYECKOW AeATeNIbHOCTW BHU-
manue A. . Mpoyeka 6bIfi0 COCPELOTO4EHO HA 060CHO-
BaHUM W peann3auum KOMMIEKCHOro noaxoaa B UCCNeno-
BaHMW MEPBWUYHOrO remMocTasa Mnpu aTepocKnepo3e U ero
OCNOXHEHNAX. VIM BnepBble BbISBIIEHbI MEXaHU3Mbl FOPMO-
HaNbHON Perynauum yHKUUM TPOMOOLMTOB, 3PUTPOLIUTOB,
SHOOTENNS COCYAMCTON CTEHKN. YCTaHOBMEHbI 3aKOHOMEp-
HOCTW BIMSHUSA Pa3NINYHbIX NePUEpPUYHEcKMX ropMOHOB Ha
npocTarfaHAMHCMHTETa3HY0 aKTUBHOCTb B Tpom6oLMTax
1 3HAOTENMN COCYA0B, YTO NO3BONWNO YCTAHOBUTb HOBbIE
NaToreHeTUYeCcKne 3BeHbA aTePOCKIepo3a N ULLEMUYECKOI
60nesHmn cepaua.

B umkne akcnepuMeHTanbHbIX 1 KIUHUYECKNX paboT, no-
CBSILLEHHbIX WU3YHEHWIO BRUSHUS PA3MNYHbIX (PU3NYECKMX
(hakTOpOB Ha AEATENbHOCTb CepAaua Npu MHMAPKTe MUO-
kapaa, Mpoyekom A. I. ycTaHOBMEHbI HOBbIE 3aKOHOMEp-
HOCTM BO3JENCTBMS ranbBaHNYECKOr0 TOKA M YNbTpasByka
Ha MHGAPKTHYIO 30HY. BrepBble 0OHAPYXXEHO YCKOpeHue
NpoLEeccoB TPOMOONMU3NCA MOA BAMSHUEM YNbTPa3BYyKa,
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NPeanoXeHbl W BBEAGHbI B NPaKTUKY 3[PaBOOXPaHEHMS
YHUKambHbIE METOJNKN BOCCTAHOBMIEHUS KPOBOTOKA B OK-
KN3MPOBaHHbIX COCYAaX, NPeACTaBNAOLIME COBO OpUri-
HalbHbIe PELUEHNS MOBbILIEHNA AMEKTUBHOCTM NeYeHus
NaLNeHTOB C ULLIEMUYECKON 60NEe3HbI0 CepaLla, HanpaBneH-
HbI@ Ha COKpALLEHNE CPOKOB NEYEHNS 1 YMEHbLLEHUS UHBA-
NUHOCTY.

LleHHbIM BKNAAOM B MEOMLWHCKYH HAyKy SBUNUCH WC-
cnenosaHus Mpoyeka A.l. N0 U3y4eHMO OCOBEHHOCTEN
KNUHWKKW, OMAarHOCTMKN 1 NTIeYeHNUs aTepockneposa u uile-
MWU4eCcKOn 60N1e3HU cepaua npu 3HAOKPUHHBLIX 3ab60neBa-
Husax. o aToil npo6neme: BrepBble W3y4YeHa PoSib OMMO-
WAHbIX NENTUA0B, KOPTUKOTPONMUHA U COMATOTPOMNMUHA NpW
aTepocKnepos3e 1 MWeMNYecKon 60N1e3HN cepaua; Aokasa-
Ha pONb CbIBOPOTOYHOrO ambyniHa Ha HakonseHue oc-
choHa Tc-99m B cepaieqHON MblLLLE Y NALMEHTOB UHAp-
KTOM MUOKapAa npu CONYTCTBYIOLLEN TMUKEMUN; N3YHEHO
COCTOSIHME TOPMOHOB LUMTOBUAHON Xene3bl NpU MOAENM-
POBAHUM aTepoCKnepo3a ¢ NPUMEHEHWEM XOnecTepuHa W
r1anypoHnaasbl; M3y4eHo BIMsHWUE CynpeccUBHON Tepanuu
L-TUPOKCUHOM Y MALMEHTOB PAKOM LLUTOBUIHON >Kene3bl
Ha COCTOSIHME (DYHKUWMM Cepaua W COCYOOB; YCTaHOBMEHO
3Ha4YeHWe runo- W rUneprinkeMun Ha (yHKUUOHaNbHOe
COCTOA\HME CepLeYHO-COCYLMCTON CUCTEMbI Y NaLNEeHTOB
ULLIEMWNYECKO B60Ne3HbIO CepALa B COYETaHNN C CaXxapHbIM
Aauabetom BTOporo tuna. NpoBedeHHbIe Mo 3TON npobneme
MCCNEA0BAHNS NO3BONUIN 3HAYUTENTbHO PACLLUPUTL HaLLN
NPeACTaBNEHNS O FOPMOHAMbHOM perynsunu cepaeyHom
AeATeNIbHOCTN B YCIIOBMAX Pa3fIMYHbIX 3HAOKPUHONATUIA.

B pazgene Hay4HOro HanpasJieHMs Mo U3Y4EHUIO Cepaes-
HbIX apuUTMUiA AnekcaHapom MeHHaabeBUYEM YCTAHOBIIEHbI
HOBbIE [JaHHble O COCTOSAHMM BHYTPWUCEPLEYHOI remouHa-
MUKW NPU PA3NNYHbIX BUAAX HAPYLLEHUA puTMa, NPUBO-
[dLiMe K npoLeccam 3MeKTpu4eckKoro pemMogennpoBaHus
mMuokapaa. Mim paszpaboTaHbl PeKOMeHAALUUN Mo BEAESHUID
NaumeHTOB ¢ onbpunnsaumen npeacepanii. NpoaomKeHnem
3TUX paboT ABNAKTCA HOBbIE UHTEPBEHLMOHHbIE NOLXOMb
B PaAMKaNbHOM NEYeHUN MHOTUX HApYLLEHWIA puTMa, pas-
BuBaeMble HbiHe B PHIL, «Kapanonorus».

AsTop 6onee 10 moHorpadui, 6onee 400 cTaTeil B 0TeYe-
CTBEHHbIX 1 3apPY6eXHbIX HaY4YHbIX XYpHanax, 37 naTeHToB.
[Ton ero pykoBOACTBOM NMOArOTOBNEHO 33 KAHAWAATCKUX K
8 noKTopCcKuX auccepTauui.

ABNAETCS PYKOBOAMTENIEM HAYHHOM LLKOSIbI apUTMONOroB
B Pecny6nuke benapyce.

AnekcaHap leHHaobeBUY — AEACTBUTENbHBLIA uneH EB-
poneiickoro 06LLiecTsa KapLuonoros, 4ieH EBponeickoro
06LLlecTBa N0 M3Y4EHUO caxapHoro auabeTa, AEACTBU-
Te/bHbIA YfeH akaeMu MeanUMHCKUX HayK Pecny6nunku
Monblua, [ECTBUTENbHBIA YNeH MeXAyHapoaHOM akaje-
mun Anbbepta LBeiuepa. fiBnseTca 3amecTuteniem npeg-
cepatens Pecny6nnkaHcKoii accouuauunm Kapawonoros,
4neHom [Mpasnenns MexayHapogHoro O6LecTBa MHTEPHU-
CTOB, YNieHoM MexayHapoHoro 06LiecTsa X0NTepOBCKOro
MOHWUTOPUPOBAHUA W HEWHBA3UBHOW 3NEKTPOGU3NOIIO0-
run (ISHNE), 4neHom peakonneruu >KypHanos «3[paso-
oxpaHeHue», «MeanumHckne HoBoCTM», «Mean-LuHa»,
aKafeMUK-cekpeTapb OTAeNeHns MeauUnMHCKMX Hayk HAH
benapycu, uneH MexayHapoaHOro penakLMOHHOMO Co-
BEeTa HAy4yHO-MpPaKTU4eCcKoro xypHana Bcepoccuiickoro
Hay4yHOro 06LLUecTBa Kapauonoros «PauuoHanbHas dap-
MakoTepanus B Kapauonorum», 3amecTUTeNlb NaBHOIO
pefakTopa «EBpasniickoro KapAmosorn4eckoro xypHana»,
rNaBHbIA peaakTop XypHana «Kapauonorus B benapycu»,
3aMeCTUTENb FMaBHOr0 peaakTopa »ypHana «Bectn HAH
benapycu». Mpeacepatens benopycckoro Hay4yHoro obuie-
CTBa KapAnonoros, npeacenarenb Coseta no 3awyute LoK-
TOPCKMX W KaHAMAATCKWUX JuccepTaunii no cneuyuanbHoCTy
«Kapamonorunsi» n  «CepaeqHo-COCYAMcTas Xupyprus».
Mpencenatens Hay4yHo-TexHW4eckoro Coseta no nognpo-
rpamme «bonie3Hn cuctembl KpoBooOpalleHus» [ocynap-
CTBEHHOI Hay4YHO-TEXHNYECKOM nporpaMmsbl «HoBble METO-
[bl 0Ka3aH1s MeLULMHCKOM NOMOLLM».

HarpaxeH 3HakoM «OTIIMYHUK 34paBOOXpaHeHms», Mo-
YETHOW rpamoToi HaumoHanbHOro cobpaHus Pecny6nunku
benapycb, mepanbto ®paHuucka CKopuHbl, LOunnomom
EBponeickoi Hay4HO-NpoMmbIWwneHHON nanatbl Diploma di
merito 3a BbICOKYIO MPOECCUOHAIIBHYIO AeATeIbHOCTb 1
(byHAaMeHTanbHbIi BKNAL B KAPANOMOTUI0.

Iny6okoyBaXkaeMblin Anekcanap MeHHaabesuy! GepagyHo
no3apaBnsemM ¢ HOUNEEM W Xenaem KPenkoro 310poBbS,
CYaCTbs U AONTNX NET XN3HM, HOBbIX TBOPYECKMX YCMEXOB
Ha 6n1aro MeANLIMHCKON HayKn 1 3[[paBOOXPAHEHNS.

Penkonnerus xypHana
«EBPa3niicKMin Kapamonoruyeckuin XypHan»,

EBpa3auiickas accoLuaums Kapauonoros
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ON THE 65TH ANNIVERSARY
OF ALEXANDER G. MROGHEK

Alexander Gennadievich Mrochek, academician of the
national Academy of Sciences of Belarus, director of the
state institution "Republican scientific and practical center
"Cardiology", celebrates his 65th anniversary in May this
year. Alexander Gennadievich is a well-known scientist in
the country, whose scientific research activity is closely
connected with the study of the current problems of
cardiology, functional diagnostics and other health issues
of scientific and practical importance.

After graduating from the medical faculty of the Minsk
State Medical Institute (1976), A. Mrochek worked his way
up from the intern to the head of the department, the vice-
rector for academic work of the Belarusian State Institute
of Advanced Medical Education (1981-1996) and later he
became director of the Scientific Research Clinical Institute
of Radiation Medicine and Endocrinology (1996-1998),
rector of the Belarusian Medical Academy of postgraduate
education (1998-2004). Since 2008, Alexander Gennadievich
is a director of the Republican Scientific and Practical
Center "Cardiology" of the Ministry of Health of the Republic
of Belarus.

In 1982 he was awarded the degree of candidate of
medical sciences for his thesis on "The role of non-steroidal
anti-inflammatory drugs (acetylsalicylic acid, indomethacin,
voltaren) and prostaglandins in atherosclerosis and
hyperlipidemia in the experiment." The scientific degree of
doctor of medical Sciences was awarded in 1988 for the
thesis on "Thrombocytic-humoral relationships in patients
with coronary heart disease".

Since 1993 - Professor, since 2003 — Corresponding
Member of the National Academy of Sciences of Belarus.
In 2009 he was elected an academician of the National
Academy of Sciences of Belarus.

The main focus of Alexander Gennadievich's scientific
activity include the study of the etiology and pathogenesis
of athero- and thrombogenesis, the role of neurohumoral
systems in the development of cardiovascular pathology,
cardiological and endocrinological diseases, the issues of
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heart electrophysiology, the pathogenesis of cardiac rhythm
disturbances, the problems of interventional cardiology, etc.

In the beginning of his activity, the attention of A.G.
Mrochek was focused on the justification and realization
of a comprehensive approach to the study of primary
hemostasis in atherosclerosis and its complications. He
first discovered the mechanisms of hormonal regulation of
the function of thrombocytes, erythrocytes, endothelium of
the vascular wall. The regularities of the effect of various
peripheral hormones on prostaglandin synthetase activity
in thrombocyte and vascular endothelium were established,
which allowed to establish new pathogenetic elements of
atherosclerosis and coronary heart disease.

In the cycle of experimental and clinical works, devoted
to the study of the effect of various physical factors on
cardiac activity in myocardial infarction, Mrochek A.G.
established new regularities of the impact of galvanic
current and ultrasound on the infarction zone: acceleration
of thrombolysis processes under the influence of ultrasound
was found for the first time, unique methods for restoring
blood flow in occluded vessels have been proposed and
introduced into the public health practice, representing the
original solutions of improving effectiveness of patient
treatment with coronary heart disease, and helping to
reduce the treatmenttime and disability.

A valuable contribution to medical science was the
research of Mrochek AG. on the study of the features of
the clinic, diagnosis and treatment of atherosclerosis and
coronary heart disease in endocrine diseases. Research by
Mrochek A.G. on the study of the clinical features, diagnosis
and treatment of atherosclerosis and coronary heart disease
in endocrine diseases were a valuable contribution to
medical science. On this problem the role of opioid peptides,
corticotropin and somatotropin for atherosclerosis and
ischemic heart disease was first studied; the role of serum
ambulin on the accumulation of phosphon Tc-99m in the
cardiac muscle in patients with myocardial infarction with
concomitant glycemia has been proved; the state of thyroid
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hormones is studied in the modeling of atherosclerosis
with the use of cholesterol and hyaluronidase; the effect of
suppressive therapy by L-thyroxine in patients with thyroid
cancer on the state of cardiac and vascular function was
studied; the importance of hypo- and hyperglycemia on the
functional state of the cardiovascular system in patients
with coronary heart disease in combination with diabetes
of 2nd type mellitus was established. Studies conducted
on this problem have allowed us to significantly expand our
understanding of the hormonal regulation of cardiac activity
in conditions of various endocrinopathies.

In the section of the scientific direction on the study of
cardiac arrhythmias, Alexander Gennadievich established
new data on the state of intracardiac hemodynamics with
various types of rhythm disturbances that lead to the
processes of electrical remodeling of the myocardium. He
developed recommendations on managing patients with
atrial fibrillation. New interventional approaches in the
radical treatment of many rhythm disturbances, which are
now being developed in Republican Scientific and Practical
Center “Cardiology”, are a continuation of these works.

Mrochek A.G. is the author of more than 10 monographs
and more than 400 articles in domestic and foreign
scientific journals, and also the author of 37 patents. Under
his leadership, 33 candidate and 8 doctoral dissertations
were prepared.

He is the head of the scientific school of arrhythmologists
in the Republic of Belarus.

Alexander Gennadievich is a full member of the European
Society of Cardiology, member of the European Society
for the Study of Diabetes, full member of the Academy of
Medical Sciences of the Republic of Poland, full member
of the international academy of Albert Schweitzer. He is
the deputy chairman of the Republican Association of
Cardiology, a member of the Board of the International
Society of Internists, a member of the International Holter
Monitoring and Non-Invasive Electrophysiology Society
(ISHNE), a member of the editorial board of the journals
"Healthcare’, "Medical News', "Medicine", academician-
secretary of the Department of Medical Sciences of the
National Academy of Sciences of Belarus, member of the
International Editorial Board of the Scientific and Practical
Journal of the All-Russian Scientific Society of Cardiology
"Rational pharmacotherapy in cardiology” and deputy
editor-in-chief of the Eurasian Cardiology Journal, editor-in-

chief of the journal Cardiology in Belarus, deputy editor-in-
chief of the journal “Vesti” of National Academy of Sciences
of Belarus. Chairman of the Belarusian Scientific Society
of Cardiology, Chairman of the Council for the Defense of
Doctoral and Candidate theses on the specialty "Cardiology"
and "Cardiovascular Surgery'. Chairman of the Scientific
and Technical Council on the subprogram "Diseases of the
circulatory system" of the State Scientific and Technical
Program "New methods of medical care".

He was awarded the badge "Excellent worker of public
health', the Certificate of honor of the National Assembly of
the Republic of Belarus, the medal of Francis Skaryna, the
diploma of the European Scientific and Industrial Chamber
“Diploma di merito” for high professional activity and the
fundamental contribution to cardiology.

Dear Alexander Gennadyevich! We congratulate you on
your anniversary and wish you good health, happiness and
long life, new creative successes for the benefit of medical
science and public health!

The editorial board of the magazine
"Eurasian Journal of Cardiology"

Eurasian Association of Cardiologists
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SCHEDULE OF SCIENTIFIC ACTIVITIES

Date of th Deadline for
Event title ate of fhe Location submission Link to website
event
of abstracts
May 2018
05.05.2018- . )
86th EAS Congress 08.05.2018 Lisbon, Portugal 04.12.2017 https://eas2018.com/
Sth China Congress on Controversies 44 5z o4
to Consensus in Diabetes, Obesity 12.05.2018 Shanghai, China 25.04.2018 http://www.codhy.com/china/2018/
and Hypertension (CODHy) R
14.05.2018- ; .
2nd World Heart Congress 16.05.2018 Tokyo, Japan http://heartcongress.conferenceseries.com/
Asian Pacific Society of 17.05.2018- vl Sof .
Cardiology Congress 90.05.2018 Taipei, Taiwan http://www.apsc2018.tw/
22.05.2018- . https://www.escardio.org/Congresses-
EuroPCR Course 2018 95 05.2018 Paris, France &-Events/EuroPCR
All-Russian scientific-practical
conference, 58th session of the 93.05.2018-
National Medical Research Center 24'05'2018 Moscow, Russia https://www.cardioevent.ru/
for Cardiology "New Challenges e
and New Solutions in Cardiology"
25th Biennial International 23.05.2018- : _ : : S
Congress on Thrombosis 96.05.2018 Venice, ltaly 15.12.2017 http://www.thrombosis2018.org/index.php?go=inicio
. 26.05.2018- ;. : https://www.escardio.org/Congresses-
Heart Failure 2018 99.05.2018 Vienna, Austria  12.01.2018 T
June 2018
. S https://www.vsmu.by/science/conference/4850-
;?;rgtlig;?rggﬂfe':ghgg'FEn;gﬁ;gl?al 10-ya-yubilejnaya-mezhdunarodnaya-nauchno-
s inattern: Broaitimail 01.06.2018  Vitebsk, Belarus prakticheskaya-konferentsiya-disfunktsiya-
ar¥d Clinical .Stugies" endoteliya-eksperimentalnye-i-klinicheskie-
issledovaniya-vgmu-1-iyunya-2018.html
X Congress of the Association
of Cardiology and V Congress
of therapists of the Republic of
Kazakhstan, VIII Congress of the
Association of Cardiologists of the 06.06.2018- Almaty, :
Turkic World and the conference of the 08.06.2018  Kazakhstan e
Society Pathology Arrhythmologists of
Silk Road countries dedicated to the
40th anniversary of the WHO Alma-Ata
Declaration on Primary Health Care
24th International Conference on 06.06.2018- . :
Cardiovascular and Thoracic Surgery  07.06.2018 Osaka, Japan https://cardiacsurgery.surgeryconferences.com/
07.06.2018- . https://www.escardio.org/Congresses-
EuroHeartCare 2018 09.06.2018 Dublin, Ireland  20.01.2018 R e
28th European Meeting 08.06.2018-
on Hypertension and 11-06-2018 Barcelona, Spain 11.12.2017 http://www.eshonline.org/esh-annual-meeting/
Cardiovascular Protection e
. 11.06.2018- ! http://annualmeeting.conferenceseries.
24th Annual Cardiologists Conference 13.06.2018 Barcelona, Spain com/cardiologists/
42nd EWGCCE Meeting The
Official Meeting of the European 15.06.2018- e @R https://www.escardio.org/Congresses-&-
Working Group on Cardiac 17.06.2018 ’ y Events/Working-group-events/EWGCCE
Cellular Electrophysiology
27.06.2018-  Frankfurt, . : .
CSI Frankfurt 2018 30.06.2018  Germany http://www.csi-congress.org/index.php
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KAJIEHOAPL MEPOMPUATVIL
SCHEDULE OF SCIENTIFIC ACTIVITIES

Event title

3rd International Conference
on Cardiovascular Medicine
and Cardiac Surgery

26th Annual Conference on Clinical &
Medical Case Reports in Cardiology

International Conference on
Cardiovascular Imaging

Global Cardiology Summit

25th Annual Congress on Cardiology
and Medical Interventions(CSE)A

28th International Conference
on Cardiology and Healthcare

ESC Congress 2018

7th Congress of Asia Pacific
Pediatric Cardiac Society

4th International Conference on
Hypertension & Healthcare

6th International Meeting
on Aortic Diseases

The 1st Congress of the Eurasian
Arrhythmic Association

4th Global Summit on Heart Diseases

24th World Cardiology Conference

27th Scientific Meeting of the
International Society of Hypertension

27th International Conference
on Clinical & Experimental
Cardiology Research

oth World Heart and Brain
Conference (Heart Brain 2018)

Global Cardio Diabetes Conclave

23rd ASEAN Federation of
Cardiology Congress (AFCC 2018)

SCHEDULE OF SCIENTIFIC ACTIVITIES

Date of the
event

05.07.2018-
06.07.2018

05.07.2018-
06.07.2018
11.07.2018-
12.07.2018

12.07.2018-
13.07.2018

16.07.2018-
17.07.2018

09.08.2018-
11.08.2018

25.08.2018-
29.08.2018

30.08.2018-
01.09.2018

10.09.2018-
12.09.2018
10.09.2018-
12.09.2018
13.09.2018-
14.09.2018
14.09.2018-
15.09.2018
17.09.2018-
18.09.2018
20.09.2018-
23.09.2018

21.09.2018-
22.09.2018

24.09.2018-
26.09.2018
28.09.2018-
30.09.2018
28.09.2018-
01.10.2018

Deadline for

Location submission Link to website
of abstracts

July 2018

Berlin, Germany

Berlin, Germany

Sydney,
Australia

Bangkok,
Thailand

Atlanta,
Georgia, USA

August 2018
Abu Dhabi, UAE

Miinchen,
Germany

Bali, Indonesia

September 2018

Zurich,
Switzerland

Liege, Belgium

Grodno, Belarus 01.07.2018
Singapore

Hong Kong

Beijing, China 15.05.2018

Vancouver,
British
Columbia,
Canada

Abu Dhabi, UAE

Mumbai, India

Bangkok,
Thailand

https://cardiovascular.conferenceseries.com/

http://casereports.cardiologymeeting.com/
http://cardiacimaging.cardiologymeeting.com/

https://cardiologysummit.cardiologymeeting.com/

https://www.eventbrite.com/e/25th-annual-
congress-on-cardiology-and-medical-
interventionscsea-tickets-42025733099

http://www.ptmg.com/meeting-details/28th-
International-Conference-on-Cardiology-
and-Healthcare-Abu-Dhabi----357340

https://www.escardio.org/Congresses-&-Events/ESC-
Congress/About-the-congress/ESC-Congress-2018

https://www.appcs2018.com/

https://hypertension.conferenceseries.com/
http://www.chuliege-imaa.be/vpage-23-2

http://aritmologi.ru/registratsiya

https://heartdiseases.conferenceseries.
com/asiapacific/

https://cardiologycongress.conferenceseries.
com/events-list/cardiac-imaging

http://www.ish2018.org/

https://cardiologyconference.wordpress.com/

http://scardio.ru/en/events/5th_world_heart_
and_brain_conference_heart_brain_2018/

http://www.gcdc.org.in/

http://afccbkk2018.com/contact-us/
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Event title

EuroThrombosis 2018

IX All-Russian Conference on Clinical
Haemostasiology and Hemorheology

EuroCardio 2018

Cardiovascular Development
Meeting 2018

International Scientific Conference
‘Fundamental and Applied
Sciences - Medicine"

11th World Stroke Congress

34th World Congress of
Internal Medicine

6th Global Experts Meeting on
Cardiology and Cardiovascular
Pharmacology

27th European Cardiology Conference

World Heart Rhythm Conference

28th World Congress on
Cardiology and Heart Diseases

LAA 2018
29th World Cardiology Conference

XI Bcepoccuitckuin popym «Bonpocsl
HEeOTNIOXXHOM Kapauonoruy 2018»

CSI Africa 2018
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SCHEDULE OF SCIENTIFIC ACTIVITIES

Date of the
event

04.10.2018-
06.10.2018

04.10.2018-
06.10.2018

05.10.2018-
07.10.2018

08.10.2018-
10.10.2018

12.10.2018

17.10.2018-
20.10.2018

18.10.2018-
21.10.2018

22.10.2018-
23.10.2018

22.10.2018-
24.10.2018

25.10.2018-
27.10.2018

05.11.2018-
06.11.2018
16.11.2018-
17.11.2018

19.11.2018-
20.11.2018

28.11.2018-
30.11.2018

30.11.2018-
01.12.2018

Deadline for
Location submission
of abstracts
October 2018
Barcelona, Spain 20.07.2018
Saint-
Petersburg, 15.06.2018
Russia

Belgrade, Serbia,

Marseille, France

Minsk, Belarus

Montréal,
Canada

Cape Town,

South Atrica  31:03:2018

Osaka, Japan

Rome, Italy

Istanbul, Turkey

November 2018

Amsterdam,
Netherlands

Frankfurt,
Germany

Edinburgh,
Scotland

Moscow, Russia 15.09.2018

Cairo, Egypt

Link to website

http://eurothrombosis2018.com/

http://coith2018.com/ru/topics

http://cardiomyopathies-esc.org/?utm_
source=Newsletters&utm_medium=email&utm_
campaign=NewsletterJan30

https://www.escardio.org/Congresses-
&-Events/Working-group-events/
Cardiovascular-Development-Meeting
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[JTTYBOKOYBAXAEMbIE KOJIIEIA!
NMPUTTIALLUAEM BAC INPUCOELANHUNTBHCH

K EBPASMMCKOU ACCOLIMALIUMA
KAPOAUOIOIOB

Accoumnauyms MmeguumHckux paboriukos «Espasmiickas accoumauyms kapauonoroe» (EAK) -
3TO accolMWal K, NpeaocTasnAlolas BOIMOXHOCThE MEULIMHCKHMM CMeLHanMcTaMm B obnactu
Kapauonornu o6MeHHMBaTECA NPOPECCHOHANLHBIM, HAY4YHLIM W NPaKTHYECKMUM OMNbITOM.

Unenamu Accoumaumm moryT ctate rpaxpaane Poccum u ctpan Espazuun: meguumuHckue
PEEI'JTHHKH, Ha}"'IHHE H Ha}"l"n—nEﬂarDrH"lECKHE PEEDTHHKH, GEMEETIEHHHE aeaTenu

W ApYrMe nuua, ocyuecTBnaioumue AeaTensHocTb B chepe NpodHUNaKTUKM W OXPaHbl 30POBLA
rpaxaaH ¥ 3amHTepecoBaHHbIe B OCTHUXEHHH Lienen Accoumaumm.

YUnencreo B Accoymauum aenserca f06poBONbHLIM.

ANnA BCTYNNEHXA B EAK HEOBXOAUMO:

W 3aperncTpuposathcs Ha caiiTe www.cardio-eur.asia

* [ns comckarened YynencTea 8 «EBpasmickon Accoynayun Kapguonoros»
pewenunem [lpeanguyma Accoymaymm
y4acTue 8 Teyenue nepesix 3 (Tpéx) ner becnnatroe.

YNEHCTBO B ACCOLIMALIMA EAK - ITO:

obMeH I'IPOﬂbECCHOHaﬂhHHH. Hay4HbIM M NPaKTHYECKHUM ONLITOM

nepsooyepefHoe NPaso NPUHUMATL Y4acTHe B feaTensHOCTH Accounauum,
NPOBOAMUMBIX €10 MEPONPUATHUAX

npUMopHUTETHOE NPaBo AOCTyNa k 0bpa3osaTentHLIM MaTepuanam
NPeUMyLIecTBO B NyBNUKaLMK HayYHbIX CTaTed
8 Espasuiickom kapanonoruyeckom xypuane (BAK)

m 6GecnnaTHoe nony4yeHWe aNeKTPOHHOW BEPCUM XypHana
(ampecHas novToBas pacceinka




MNPABUJIA _
HATPABJIEHVIA, PELIEH3VPOBAHUVIA V1 OMNYBJTVIKOBAHVIA CTATEW,

HATMPABJISEMbIX B XXYPHAJT «EBPA3VCKUVIV KAPOWVOJS1OMYECKWI XKYPHAT1»

(cocTaBsieHbl ¢ Y4ETOM «EuHbIX TDEOOBAHWI K DYKOMUCAM, MPELACTABIAEMbIM B OUOMEANLNHCKINE
XYPHasIbl», Pa3PAa00TaHHbIX MEXIYHAPOAHbIM KOMUTETOM PDEAAKTOPOB MEANLNHCKNX XYPHAN08)

«EBPa3NCKNIA KapaANONOrnYecKin XypHasn» ny6nunkyeT ctatbl No BCeM npobnemam 3a60sieBaHNIn BHYTPEHHUX OPraHoB,
a TaKXe N0 CMEeXHbIM npobnemam ¢ ApYyruMu MeSuUUHCKUMU cheunanbHoCTAMU. B nagaHum caenaH akueHT Ha HOBble
BO3MOXXHOCTM NS COBPEMEHHOW AUArHOCTUKM U JIEHEHNS BXXHbIX aCMNEKTOB CepAeYHO-COCYAUCTOMN NaTON0r K, He06X0AUMOA

ANd creuuan3npoBaHHON BpayebHOM NPaKTUKM.

Pepakuns xypHana «EBpasuiickunii Kapauonornyeckuin XXypHan» npuHUMaeT K pacCMOTPEHWIO Nepei0oBble M OPUriHANbHbIE
CTaTbW U MaTepuanbl, KpaTkue COOBLLEHNS, 3aMETKN U3 NPaKTUKK, NEKLMK, 0630pbl, 0TPXKAtOLLNe HOBbIE Hay4HbIe B3rNsdbl,
3HAYMMble pe3ynbTaThl U AOCTUKEHNS (DYHOAMEHTANIbHBIX 1 TEOPETUKO-NPUKNAAHbLIX MCCIeA0BaHMIA B 06/1aCTU KapaMonorumn

11 CMEXHbIX CMeLnanbHOCTEN.

1. MPABUIA HANPABJIEHWUS! PYKOMUCEN

1.1.  Pykonucb ctatby fo/mKHa 6bITb NpefcTaBieHa B
3N1IEKTPOHHOM BMAe 1 Ha 6YMaXKHOM HOCUTene, HanevaTaH-
Hon B pepaktope Microsoft Word wpudptom Times New
Roman, uBeT — YépHblil, pa3mep wpndTa — 14 yepes 1,5
MHTEpBana Ha OJIHOW CTOPOHE Mmucyen Gymaru pasmepom
A4 (210x297 mm) ¢ nonsaMm 2 CM CO BCEX CTOPOH TeKCTa.

1.2.  Bcd pykonuch npeacTaBnaeTcs B 0AHOM AOKYMEH-
Te C COOTBETCTBYIOLLMM pacnpeeneHnem B TeKCTe Tabnuu,
WNNIOCTPALMIA, PUCYHKOB W NOANKCEN K HUM. PekoMeHay-
€TCA UCMO0JIb30BaTh TONbKO 0OLLENPUHATLIE COKPALLEHNS 1
u36erartb aHrnoA3bI4YHbIX a66peBmaTyp.

1.3. K pykonucu Heo6xoauMO NPUNOXWUTb OuUu-
anbHOe HanpasneHue y4pexxaeHus, B KOTOPOM NpOoBeAeHa
pa6oTa. Ha nepBoi CTpaHuLe cTaTbi J0/MKHA ObITb BI3A Y
MoAMNMCb Hay4HOro PYKOBOAUTENS, 3aBEPEHHAs KPYTTIoN ne-
4aTbio yYpexaeHus. Ha nocneaHeii cTpaHuLe ctatbi OSK-
Hbl ObITb MOAMNMCK BCEX aBTOPOB.

1.4. Pykonucb CTatbi JO/MKHA BKMOYath: 1) TUTYMb-
HbIl NKCT; 2) pe3tome; 3) KYeBble CNOBA U KONOHTUTYN;
4) BBefieHue; 5) matepuan 1 Metonpl; 6) pesynbTarthbl; 7)
o6cyxaeHue; 8) 6monuorpacnio. CTpaHnLbl JOMKHbI ObITb
MPOHYMEPOBaHbI.

1.5. Cratbu cnemyet npucbinatb no aapecy: 121552 r.
Mocksa, 3-a Yepenkosckas, 15 a, ®IbY «PKHMK» MuH3-
Apasa Poccun, 1 aneKkTpoHHO noyTe: ecj@cardioweb.ru

1.6. HanpasneHuue B pefakumio ctaten, paHee ony6nu-
KOBAHHbIX WJIN HANPaBfieHHbIX B APYrOM XXYypHan, He [0-
nyckaetcs. Pykonucu, opopMIIeHHbIE HE N0 npasunam, He
paccMaTpuBaroTCs.

1.7. Tlocne BHECEHWS MCMpPABJIEHWIA KacaTelibHO 3ame-
YaHWI peLieH3eHTa, aBTOPbl HAMpPaBAOT HA ANEKTPOHHbIA
afpec pedakuun nonHblil NepeBoj CTaTbl HA AHTNIUACKMIA
A3bIK.

2. MPABUNA PELIEH3VPOBAHUA NYBJIMKALIUA
2.1. Bce npeacraBnsieMble MaTepuasbl PELIEH3NPYIOTCA
1 06CYXOAKTCA pefakLMOHHOI Konnernen. Pegkonnerns

0CTaBnseT 3a co60i NpaBo COKpawaTb W PefakTMpoBaTh
pykonucu.

2.2. Llenblo peueH3MpoBaHMA NOCTynaroLuUxX B peaak-
LU0 )KypHana marepuanos (nepefoBbiX CTaTei, opuru-
HanbHbIX CTaTeil, 0630p0OB, NEKUUIA, ONUCAHWIA KITMHWYe-
CKMX W 3KCTepUMEHTaNbHbIX HAONIOAEHNIA 1 p.) ABNAeTCS
06beKTMBHAA OLeHKAa UX COAepxaHus (uenen, MeTonoB,
NOJTy4EHHbIX PE3YNbTATOB U 0OCYXIEHWUA X B CBETE COBpE-
MEHHOro COCTOAHMSA BOMPOCa).

2.3. CraTtbl HaNpaBnalTCA HAa PELEH3MO Cchneuw-
anucTam, 3aHuMaoLWmMmes npobnemaTnkon, 0HOUMEHHO
unn 6NU3KOI C BOMpOCAaMU, M3naraemMbiMu U 06CYXJaae-
MbIMU aBTOPOM (aBTOpPaMu) peLeH3npyemoi cratbu. [ng
NpOBeLEHNA PELEH3UPOBAHUSA PYKOMUCEN CTATEN B Kade-
CTBE PELLEH3EHTOB MOrYT MPUBIEKATLCA KaK YJieHbl pefak-
LMOHHON KONernn/pefakLMoHHOro COBeTa XXypHana, Tak
W BHELUHME PELEH3EHTbl — BbICOKOKBANMDULUPOBAHHbIE
y4eHble U NPU3HaHHbIE CneunannucTsl, o6nagaroLmne npo-
(beccmoHaNbHbIMU 3HAHMAMM U ONLITOM PaboThbl N0 TeMa-
TUKE PeLeH3NpyemMblX MaTepuanos, U UMELOT B TE4EHUeE No-
cnefHux 3 net nyénmkauuu no TeMatuke peLeH3npyemol
cTatby. B cnyyae ecnm ctatbs KacaeTcs LMPOKOro CrekTpa
BOMPOCOB, PELEH3NPOBAHME OCYLLECTBNAETCH 6OJSbLIMM
YUCIIOM PELEH3EHTOB, YEM OJUH.

2.4. PelUeH3UI0 PeLeH3eHTbl HanpaBnsaoT B peaakuuto
XKYpHana, 1 0Ha paccMaTpMBaeTCs Ha 0YepedHoOM 3acefa-
HUW pefakLMOHHON KONJIErun C NPUHATUEM PeLeHuit: a)
0 L,eNnecoobpasHoCcTyM nybmkauumu ctatbu; 6) 06 0TKase B
ny6amKaumm cTaTbi, MOTUBUPOBAHHOM Ha OCHOBE 3aKIIH0-
YEHUS PeLieH3eHTa SIMB0 HA OCHOBE BbIBOJOB YJIEHOB Pej-
KOJIIIernu; B) 0 HeO6X0AMMOCTHN NepepaboTku (AopaboTKm)
CTaTbil B COOTBETCTBMU C 3aMe4yaHMsMU pPeLeH3eHTa (pe-
LLeH3EHTOB) M YNIEHOB PeAaKLIMOHHON KONeruu.

25. Pefakuua Hanpasnset asTOpam MpeACTaBfEHHbIX
Marepuanos KOMuu peLeH3uin uan MOTUBUPOBAHHBINA 0TKa3, a
TaKXXe 00643yeTCA HanpasniATb KOMUM peLeH3nii B MuHucTep-
CTBO 06pa30BaHus 1 Hayku Poccuitckon ®efepauun npu no-
CTYNNEHUU B PefakLmio n3aaHusa COOTBETCTBYHOLLErO 3anpoca.
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VMHCTPYKUUWA OJ19 ABTOPOB XKYPHATIA

2.6. PeueH3nKn xpaHATCA B N3aTeNbCTBE U B peflakuum
n3JaHns B TeYeHMe 5 fieT.

2.7. Ctatby, NONy4MBLINE NONOXKUTENbHBIA OT3bIB pe-
LLeH3eHTa (PeLEeH3EHTOB) W MPUHATLIE K NeYaTn peLleHnem
penakLUMOHHOW KONMernun, BKKYAKTCA B COCTaB 04Yeped-
HOr0 BbINYCKa XXypHana u HanpaensoTca B U34aTenbCTBo,
BbIMYCKAKOLLIEE XYpHar.

3. MPABWIA 0OPMIEHUSA PYKONMNCEN

3.1. 06wmwe npasuna

TUTYNbHBIA NUCT (BCE HA PYCCKOM M aHrNMMICKOM A3bIKaX)
AOJKEH cofepXarb:

1) HasBaHue CTaTbW, KOTOPOE AOMKHO ObITb MHADOP-
MaTUBHbIM 1 JOCTaTOYHO KpPaTKNUM;

2)  (bamunuu, MMeHa U 0THeCTBa MOSIHOCTHIO, MECTO
paboThl, NOYTOBbLIN aAPEC W MHAEKC, Y4EHOE 3BaHUE, CTe-
NeHb, JOKHOCTb, E-mail n TenedoHbl BCex aBTOPOB (Tak-
XK€ YKa3blBaeTCs aBTOP, OTBETCTBEHHbIN 3 KOHTAKTbI C pe-
JaKumen);

3)  MOnHOoe Ha3BaHue y4pexaeHws u oTaena (kade-
Apbl, 1abopaTopun), B KOTOPOM BbINOJSTHAMNACHL PabOTa;

4)  KONOHTUTYN (COKpALLEHHbIA 3arosyioBoK) Ans no-
MeLLieHNs BBEPXY CTPAHWLL B XypHane.

Pe3tome (Ha pycckoM W aHrMMACKOM A3blKaX) AOMKHO
ObITb CTPYKTYPUPOBAHHBIM:

a) uenb uccrefoBaHusa; 6) martepuan u MeTofbl; B) pe-
3ynbTarthbl; r) 3akntoyeHne. 06bEM peatome A0MKeH 6bITb He
6onee 300-350 cnos. Ha aTtoii Xe CcTpaHuLe NOMeLLATCs
«K/1H04€Bble CII0Ba» Ha PYCCKOM M aHTNIACKOM fA3blKax (0T
3 no 10 cnos).

Tekcr.

O6bEM OpUrMHANbLHOW CTaTbW He JOSKEH MNpeBblllaTh
8-10 MaWWNHONUCHbLIX CTPAHWL, KPaTKUX COOBLLEHWUIA 1 3a-
METOK W3 NpakTukn — 3-4 ctpanul,. 06bLEM nekuun n 0630-
pOB He A0SHKEH NpeBblWwaTk 12-15 cTpaHul, nepea TeKCTOM
A0MKHA BbITb aHHOTALWS.

3.2. OpurvHanbHble cTaTbU AOMKHbI UMETL CREAyo-
LYK CTPYKTYpY:

Beepenue. B HEM (hopmynupyetcs Lenb U Heob6xoau-
MOCTb NpOBEfeHUs WCCNefoBaHWA, KPaTKO OCBELLAeTCH
COCTOfIHME BOMPOCA CO CCbINKaMK Ha Hanbosnee 3Ha4UMble
nyonukauum.

Matepuan u metofbl. [IpUBOAATCA KONMYECTBEHHbLIE U
Ka4eCTBEHHbIe XapakTepucTUKW 6O0NbHLIX (06CnenoBaH-
HbIX), @ TaKXXe YNOMUHAIOTCA BCE METOAblI UCCNeLOBaHUM,
npuMeHaBLUMeCH B paboTe, BKIIO4YAA METOAbI CTaTUCTUYe-
cKoi 06paboTKK AaHHbIX. MMpu ynoMuHaHUKM annapatypsl U
HOBbIX JIEKAPCTB B CKOOKaX HEOOXOAMMO YKa3blBaTh MPOU3-
BOZMTENSA U CTPAHY, rae OH HaXoauTCS.

PesynbTatbl. VX cnefyeT npeactaBndTh B NOrMYeCKON
NnoCnef0oBaTeNIbHOCTU B TEKCTe, Tabimuax 1 Ha pUCyHKax.
B TeKkcTe He cnefyeTt NOBTOPATb BCE AaHHblE U3 TabnnL u
PUCYHKOB, HaZl0 YNOMWUHATL TOSIbKO Hanbosiee BaXKHble U3
HUX. B pucyHkax He cnefyet ny6nupoBath JaHHbIe, Npu-

BefIEHHblE B Tabnuuax. BenuyuHbl N3MepPeHUin JOMXKHbI
cooTBeTcTBOBaTh MexayHapoaHon cucteme eguuu (CU).

06cyxpaeHne. Hafo BbIgenATb HOBbIE W BaXKHbIE acnek-
Tbl PE3yNbTaTOB CBOEr0 UCCIEA0BAHNA 1 MO BOSMOXHOCTH
COMOCTaBNATb UX C AAHHbIMU LPYrux nccnegosareneii. He
cnefyeT NOBTOPATb CBEAEHMS, YXKe NPUBOAMBLUMECH B
paspnene «BeefeHne», n noApobHble AaHHble M3 pa3aena
«Pe3ynbTathl». B 00CYy)XAEHME MOXHO BKNIOYUTb 060CHO-
BaHHbIE PEKOMEHAALNN 1 KPATKOE 3aKITH0YEeHMe.

Tabnuubl. Kaxaas Tabnuua AoMKHA UMETb Ha3BaHWe U
NOpsAKOBbIA HOMEP (PAcnonoXeHne Hag Tabnuei), cooT-
BETCTBYIOLLWIA YNOMUHAHWIO €€ B TeKCTe. Kaxkabln cTon6el
B TAGNMLIE [0MKEH MMETb KPaTKMIA 3aronoBOK. Bce pasb-
SICHEHMS, BKIHOYas paclungpoBKy ab6peBmnaTyp, Hago pas-
MeLlaTb B CHOCKAx. YKa3blBaiiTe CTaTUCTUHECKME METOAbl,
NCNONb30BaHHbIE AN NpPEeACTaBNeHUs BapuabenbHOCTM
AaHHbIX 1 JOCTOBEPHOCTI pasfinyuii.

Mopnucu k wunniocTpaumam. [leyataloTcs Henocpea-
CTBEHHO NOJ PUCYHKOM. [10ANNCH K KOXXAOMY PUCYHKY CO-
CTOMT 13 ero Ha3BaHUsA W «fiereHbl» (006bACHEHMS YacTeil
pUCYHKa, CUMBONOB, CTPESIOK U Lpyrux ero getanen). B
noanucax K Mukpodpotorpadpmsam Haao ykasblBaTb CTe-
NeHb YBENNYEHMS.

Wnntoctpauum (pUCyHKM, amarpammbl, ¢ootorpadumn) He
LOMKHbI ObITb NEPErpyXXeHbl TEKCTOBbIMM Haagnucsamm. Mo-
MUMO PacnonoXeHns UNNOCTPALMIA B TEKCTE BCE PUCYHKM
LOMKHbI 6bITb B 3N1EKTPOHHOM BUAE OTAENbHbIMM (haiinamm
(jpea, tiff, pdf).

bubnuorpachua (cnucok nutepatypbl). Kaxabii nctoy-
HUK NeyaTaeTcs C HOBOW CTPOKW Noj NOPsAKOBbIM HOME-
pom. B cnncke Bce paboTbl NEPEHNCNAOTCA B NOPAAKE LK-
TUPOBAHNA (CCbINOK HA HUX B TEKCTE), a He No andaButy
thamunuii nepBbix aBTOPOB. [Py yNOMUHAHUM OTAENbHbIX
thamunuii aBTOPOB B TEKCTE UM AO/MKHbI NPEALLIECTBOBATL
NHMLMAnNbI (amMnUaIum NHOCTPaHHbIX aBTOPOB NPUBOAATCA
B OPUrMHANBHO TpaHCKpunuum). B TekcTe cTaTbn 6U6NU-
orpaumyeckne CCbinkn galoTca apabekumu uudpamu B
KBafpaTHbIX CKOOKax. B cnucok nutepaTypbl He PEKOMEH-
AYeTCs BKMYaTb ANCCEPTALMOHHbIE PaboThl, TaK Kak 03-
HaKOMJIEHME C HUMW 3aTPYAHUTENBHO.

3a MpaBWNbHOCTb MPUBELEHHbIX B NINTEPATYPHbIX Cu-
CKax [JaHHbIX OTBETCTBEHHOCTb HECYT aBTOPbI. ECn B niuTe-
paTypHOM CCbINKE AONYLLEHbI SBHbIE HETOYHOCTU, UMM OHA
He YNOMUHAETCS B TEKCTE CTaTbM, PeAakuus 0CTaBnseT 3a
c0060i1 NPaBO UCKIKYMTb €€ U3 CNMCKa.

C Lenblo NOBbILLIEHUS LMTUPOBAHMSA aBTOPOB B XYypHane
NPOBOANTCA TPAHCNUTEPALMS PYCCKOA3bIYHBIX UCTOYHM-
KOB C MCMONb30BaHMEM 0(PULNANbHBIX KOAWPOBOK B Cle-
AYIOLLEeM NOPSAKE: aBTOPbI M HA3BaHME XYpHana TPaHCcnu-
TEPMPYIOTCA NPX NOMOLLN KOLMPOBOK, a Ha3BaHUe CTaTby
— CMbICNoBaa TpaHcnuTepauns (nepesog). Mpu atom xe-
natefibHO, 4T06bl (DaMUIUN WU UHULMANLI aBTOPOB OblNK
HanucaHbl TaK, Kak aBTOpP YXX& LUMTUPYETCS B aHrNIACKOM
BapMaHTe, 4T0Obl He 6bIN0 MyTaHUUbI. ECnn TpaHcnuTepa-
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LS He COBMAAaAeT C TAKUM HanucaHuem, pamnnnm nonx-
Hbl ObITb UCMPABJIEHbI HE NO TPAHCNUTEpALMN.

3.3. [llopspok cocTaBNeHns cnMcKa nuTepaTypbl:

a) aBTop(bl) KHUMWM UK cTaTbi; 6) HA3BaAHME KHUMM WM
CTaTbl; B) BbIXOAHbIE AaHHbIe. [1py aBTOPCKOM KONEKTIBE
[0 4 4enoBeK BK/YMTENbHO YNOMUHAKOTCA BCE aBTOPbI (C
WHMLManamm nocne gamununin), npu 601bWNX aBTOPCKUX
KOMNEKTUBAX YNOMUHAIOTCA TPU NepBbIX aBTopa U [06aB-
NAETCH «1 COABT.» (B MHOCTPAHHOW nuTtepatype «et al.»). B
HEKOTOPbIX CMy4asX B Ka4ecTBe aBTOPOB KHUI BbICTyNawT
NX pefaKkTOpbl U COCTABUTENN.

B 6ubnuorpadn4eckom onucaHuu KHUrn (nocne ee Ha-
3BaHWA) NPUBOAATCA FOPOA (rAe OHa u3paHa), nocne Ago-
eT04MSA Ha3BaHWe M3AATENbCTBA, NOCNE 3anATOh — rof u3-
Aanus. Ecnu cebinka gaéresa Ha rnasy M3 KHWMW, CHavana
YNOMMHAIOTCA aBTOPbI, 3aTEM Ha3BaHWe rNasbl, Yepe3 0fHy
KOCYH0 NUHUI0 — Ha3BaHME KHUTK, Yepe3 OJHY KOCYH — OT-
BETCTBEHHbIE PEJAKTOPbI 11 Aanee BbIXOAHbIE AaHHbIE.

B 6ubnuorpaddnyeckoM OMUCaHMW CTaTbl U3 XypHana
nocne TOYKK NPUBOANTCS COKPALLEHHOE HA3BaHME XypHana
(AN MHOCTPaHHbIX U3[aHMIA) U NOIHOE Ha3BaHWe Ans pyc-
CKOR3bI4HbIX XYPHANOB, Yepe3 TOYKY — rof, N3aaHus, Yepes
TOYKY C 3anAToil - TOM U Homep (B CKO6Kax), nocne ABOe-
TOYMS — HOMep NepBOIi U nocnefHel (Yepes geduc) crpa-
HuUbl. Hanpumep: ABTOpbI. Hazsanwe wsganus. [og,Tom
(Homep).cTp.-cTp. MNocne nepeBOAHON BEPCUN PYCCKOA3bIY-
HOI CCbITKN yKa3blBaetcs [in Russian].

Mo TpeboBaHMUID MEeXAyHAPOAHbIX 633 AaHHbIX B KOHLIE
AHrNOA3bIY4HON W PYCCKOA3LIYHOM (rOe MMeeTtcs) nuTe-
PaTypHOW CCbINKM HEO6X0AMMO NPOCTaBUTH LU POBON
naeHTuukaTop o6bekta — uHaekc DOl — ans noBbILLEHMA
BOCTPEOOBAHHOCTM W LUTUPYEMOCTM Hay4HbIX paboT.

Cnncok nutepaTypbl AOMKEH COOTBETCTBOBATL (hopMa-
Ty, peKoMeHayeMoMy AMepuKaHcKoi HaumoHanbHoit Op-
raHusaumen no NHdopmauuoHHbim ctangaptam (National
Information Standards Organisation — NISQ), npuHsaTo-
my National Library of Medicine (NLM) ans 6a3 faHHbIX
(Library’s MEDLINE/PubMed database) NLM: http://www.
nim.nih.gov/citingmedicine. HazBaHns 3apy6exxHbIxX nepu-
OANYECKNX N3OAHUA MOXET ObITb NpPeacTaBeHbl COKpa-
LLIEHHO, MX MOXXHO Y3HATb Ha caiiTe U3aaTeNnbCcTBa Moo B
cnucke abopesmatyp Index Medicus. HazsaHus poccuii-
CKMX U3[AHUIA HA aHFNNIACKOM 3blKe HE06X04MMO NncaThb
MONHOCTbI 663 COKPALLEeHMS ANs 00ECNEYEHNs LUTUPOBA-
HUS B MEXAYHAPOLHbIX 6a3aX JaHHbIX.
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3.4. [lpumepb! ochopmneHns NpUcTaTeHHOM NUTEPaTYPbI:

CtaTbf B XypHane.

1. Yazosa W.E., Aspgees C.H., Llapésa H.A. n coasT.
KnuHuyeckne pekomeHgaumn no AWMArHOCTUKE U edye-
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