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AVATHOCTUIKA U1 TIEHEHWE ®UBPVITIALVV MPELCEPOVN

lNepeyeHb CoKpaLLeHui

CAFE — complex atrial fractionated electrograms — KOMNmeKCHble
(bparMeHTMPOBaHHbIE NpeScepaHble 3NeKTPOrpaMmbl

EHRA - European heart rhythm association — EBponeickas
accoumaums cneumanincToB Mo NeYeHN0 HapyLLIeHUi puTMa cepaua

ESC — EBponelickoe 06LLeCTBO KapAanonoros

AATT — aHTMapUTMKUYECKWIA Npenapart

AB — aTpnNOBEHTPUKYNAPHBIiA

ABK — aHTaroHucTbl BUTamuHa K

ABGC — aKTMBMPOBaHHOE BPEMS CBEPTLIBAHNA

Al — apTepmnanbHoe AaBreHne

AKT — aHTMKoarynsaHr

AKT — aHTuKoarynsHTHas Tepanus

AT® — aHrMoTeH3MHNPEBPALLALLNIA (hepMeHT
ACK — auetuncanuumnoBas Kucnora

AYTB — aKTUBMPOBAHHOE YaCTU4YHOE TPOMBONNACTUHOBOE BPEMS
BEPA — 6nokatop peLenTopoB aHrMoTeH31Ha

BCC — BHe3anHas cepaeyHas CMepTb

JMNM — oNoNHUTESbHbIA NPOBOAALLMIA NYTb
KKK — Xenyao4Ho-KULLEYHOE KPOBOTEYEHNME
MKKT — enya04HO-KMLIEYHbI TPaKT

N — nwieMnyeckmnia HeynbT

VKL — uMnnanTupoBaHHbIii KapanosepTep-Aeduopunniatop
KAT — kopoHapoaHruorpadus

KB - kapauosepcus

KIMK — KOHUeHTpaT NpoTPOMBMHOBOr0 KOMIjleKca
J1B — niero4Hble BeHbl

JDK — nesbIit xxenyaouek

1. NPEAUCINOBUE

B HacToALLEM JOKYMeHTe NpeAcTaBsieHbl akTyaNbHble Ha Ceroj-
HALWHWIA [ieHb peKOMeHAaUMn no [UarHOCTUKE M NeYeHnto qu-
6punnauum npeacepanin (OI1). Pekomenaunm paspabatbiBanuch
LN NOMOLLW Bpayy B BbIGOPE ONTUMANbHOW CTpATErum NeYeHus
C Y4ETOM €ro BO3MOXXHOr0 BAUSIHUA HA UCXOJbl, @ TAKXKE C y4e-
TOM COOTHOLLIEHMS NOJb3bl U PUCKA MPU UCMNONb30OBAHUN METOL0B
Luardoctukn u nevenus Ofl.

[Mpu pa3paboTke JaHHbIX PEKOMEHOALWIA BCe Y4aCTHUKU pabo-
Yel rpynnbl PYKOBOACTBOBANUCH MPUHLMNAMK [0Ka3aTeNbHOM
MeanUMHbl. NS OLEHKU NPAKTUHECKO! 3HAYMMOCTU M 060CHO-
BAHHOCTW MNPEAN0XEHHbIX MOAXOA0B MCMONb30BaHbl CREAYH0-

Ta6nuua 1. Knaccbl pekoMeHpaumit

JIM - neBoe npeacepave

MHO - mexziyHapoLiHOe HOPMaN30BaHHOE OTHOLLEHUE
MPT — MarHMTHO-pe30HaHCHas Tomorpadns

MCKT — mynbTuCnnpanbHas KomnbioTepHas Tomorpadus
HMTI — HU3KOMONEKYNAPHbIA renapuH

HOAK — HOBble OpaJibHble aHTUKOArysHTbI

HOI — HedypaKLMOHUPOBAHHBIN renapuH

OKC — 0oCTpbIii KOPOHAPHbIA CUHAPOM

[MMAKT — npsiMble nepopanbHe aHTUKOATYNAHTbI

PKIW — paHaOMU31pPOBaHHbIE KOHTPONAMPYEMbIE UCTbITAHUSA
PYA - pagnoyactoTHas abnauus

Cungpom BIY — cunapom Bonba-MNapkuHcoHa-Yaiita
CK® — ckopocTb KIy604K0BON (PUbTpaLmm

C9 — cucTemHble TpOM603IM60NUM

TNA — TpaH3uTOpHas ULLIEMUYECKas aTaka

TN — TpeneTtaHue npencepanii

T30 — TpomM603MOONNYECKME OCNOXKHEHNS

VI - yLuKo neBoro npeacepauns

@B - hpakums Bbibpoca

OI1 - chubpunnaumus npescepann

YKB — 4pecKoXHOe KOPOHapHOe BMELLIATeNIbCTBO
Y1M-3XOKT — ypecnuwieBofHas axokapanorpadus

HCC - yacToTa cepieyHbIX COKpaLLeHni

AUT - anekTpoumnynbCHas Tepanus

9KC — 3aneKTpoKapaMoCTUMYNATOP

ADU - anekTpodU3N0NOrM4ecKoe nccneaosaHme
IXOKT - axokapamnorpadus

LLMe KNnacchl pekoMeHaunid U YPOBHU [0Ka3aTeNlbHOCTU JaHHbIX
(tabn. 1 m2).

[ns nonyyeHns 6onee Noapo6HOI MHOPMALMK YHACTHUKKM pa-
604elt rpynnbl PEKOMEHAYIOT YUTATENAM TaKXKE 03HAKOMUTLCA C aK-
TyaNibHbIMY KNUHUYECKUMI PEKOMEHAALNAMM N0 ANArHOCTUKE 1 ne-
yeHuo @I Becepoccmiickoro Hay4yHOro o6LiecTsa aputMosoros [1],
EBponeiickoro obuiectsa kapguonoros (ESC) [2], AMepukaHcKoi
accoumaumu cepaua/AMepuKaHCKoN Konnerum kapamonoros [3].

Pasnnyna cuctem 34paBoOXpaHeHUsN 0Ka3aHNs MeJuLIMHCKON
NOMOLLIN B Pa3HbIX PernoHax, a Takxe nonynsaunoHHO-Aemorpa-
domyeckme 0COGEHHOCTM 3aTPYAHAIOT pa3paboTKy peKoMeHaLmi,
KOTOpPble MOrnu 6bl NOMHOCTbIO BbIMOSIHATLCS BO BCEX CTpaHax.

Knacc Onpepenenve

J1aHHbI/ METOA NeYeHNs/ANarHoCTUYECKINIA NOAX0S, JOMKEH 6bITb NCNONb30BaH,
Mnonb3a OT ero NPUMEHEHNS CYLLLECTBEHHO NPEBbLILIAET COMYTCTBYHOLLNE PUCKM

Knacc lla [MpuMeHeHne AaHHOrO MeToAa JIeYeHUs/ANarHoOCTUYECKOro NoaxoAa LesiecoobpasHo,
noNb3a 0T ero NPUMEHEHUs NPEBbILLAET CONYTCTBYIOLLNE PUCKU
Knacc llb [laHHbI MeTO NeYeHNs/AnarHocTUHeCKUn NOAX04 MOXET ObITb MCMONb30BAH B ONPeAenEHHbIX

CUTyalusax, nonb3a OT ero NnpuMeHeHusa npesbILLAeT CONYTCTBYOLLME PUCKK KN CONOCTaBUMaA C HUMK

JlaHHbIA METOL, NeYeHUs/aMarHoCTYECKMIA NOAX0 He JOMKEH ObiTb UCMONb30BaH,
T.K. OH HE OKa3blBAeT NOJb3bl UMK MOXET NPUYNHUTL BPEL.

| 5 |



EBPA3VIVICKUI KAPOWOIIOMMYECKU XKYPHATT
EURASIAN HEART JOURNAL

Tabnuua 2. YpoBHM f0Ka3aTENbHOCTH JAHHbIX

YpoBeHb Iloka3atenbHas 6a3a

JlokazatenibCTBa Nony4YeHbl B HECKOSIbKMX PAHAOMMU3MPOBAHHbLIX KOHTPOIMPYEMbIX
UCCNef0BaHUAX UMW METa-aHanm3ax 3Tux UCcneaoBaHum

[loka3aTtenbCcTBa NONyYeHbl B OAHOM PaHAOMU3MPOBAHHOM KOHTPONMPYEMOM KIMHUYECKOM
NCCRea0BaHUM UMK KPYMHBIX HE PAHAOMU3MPOBAHHbIX UCCNEL0BAHMAX

YpoBeHb C

B 0CHOBE KNMHWUYECKON peKOMeHAALMN NEXUT MHEHWe (corfalleHne) akcnepTosu/
Unn pe3ynbTatbl HEOOMbLUUX NCCNEA0BAHWIA, JaHHbIE PEFUCTPOB

9T OTNMYMA BKMKOYAOT B ce6s B TOM 4MCNe AOCTYMHOCTb fe-
KapCTBEHHbIX Npenaparos U CPeACTB HEMEANKAMEHTO3HOro ne-
YEHUS, 4TO ABNAETCA OCOBEHHO aKTyanbHbIM AN POCCMIACKON
®epnepauun n cTpad CHI. B yacTHOCTK, B HALLEM PACMOPSKEHNN
MMEEeTCs pAf OPUrMHANbHBIX 0TEYECTBEHHbLIX aHTUAPUTMMUYECKUX
npenaparos: NannakoHWTMHA rMApPo6pOMUA (TOProBoe Ha3BaHue
«AnnanuHuH»),  AM3TUNAMUHONPONUOHUAITOKCMKAPOOHNNaMm-
HO(DEHOTMA3NH (TOProBoe HasBaHMe «3TauusnH»), 4-Hutpo-
N-[(1RS)-1-(4-bTopdheHun)-2-(1-atunnunepuany-4-nn)atunn]
6eHsamupa ruapoxnopug (Toprosoe HassaHue «PedppanoH»),
KOTOPbIe He NCMONb3YIOTCA B APYrUX CTPAHaX.

2. 3Tnonoruna u anuaemuonorna
OUBPUNNALMK NPELACEPANIA

®dubpunnaums npencepauin (OI) — Hanbonee pacnpocTpaHeH-
Has hopma TaxuapuTMmumn, BCTPeYaloLLascs B 06LLeA nonynaumm
B 2% cnyyaeB. BeposATHOCTb BO3HWKHOBEHUS PI1 CyLleCTBEHHO
yBenu4yuBaeTcs ¢ BospacTom. O BuisnseTca y 3,8% nuu ctapLue
60 net ny 9% nuy ctapue 80 net [4].

Boigenstot @I, cBA3aHHYI0 C NOPaXXEHWEM CEpAeYHbIX Knana-
HOB (Yalle peBMaTUYeCKWd CTEHO3 MWUTPANIbHOrO KnanaHa Wiau
NpOTe3 MUTPANbHOrO KfanaHa, pexe — MOPAXEHWe TPUKYCMK-
[anbHOro Knanaa), U He CBA3aHHYI C KnanaHHON naTonorueil.

Mpu OTCYTCTBMW KNANaHHOro MOpaXKeHWsl, 0CHOBHbIMU NPUYU-
HaMmu BO3HUKHOBEHWS DT ABNAIOTCA: TUMNEPTOHUYECKas 60Ne3Hb,
VBC, nepBuyHble 3a60neBaHUs MUoKapaa, runepTupeos, heox-
POMOLMTOMA, CaxapHblii Anabet, 3/10ynoTpebaeHne ankoronem,
n36bITOYHAs macca Tena, anHo3 CHa, rnoKannemus, CUHLPOM
Bonbdha-lapkuHcoHa-Yaita (BY), a Takxe gpyrue cynpaseHTpu-
KYNApHbIe PELNNPOKHbIE TaxuaputMun [5-6]. imetotcs ceefeHms
0 FeHeTU4ecKoil npegpacnonoxeHHoct Kk @I [7-10]. OnucaHo
60nee 4acToe BO3HMKHOBEHNE DIy 60/bHbIX 6POHX0NErOYHBIMU
3a6onesaHuamu [11]. Mpu OI1 B 60NbLWIMHCTBE CNy4aeB passu-
BaeTCA NPOLecC CTPYKTYPHOrO pemofennpoBaHus npeacepnun,
NPOSBNSIOWMACS YBENNYEHNEM PA3MePOB NPefCcepaui npu axo-
KapauorpauyeckoMm MCCNeoBaHUM W MarHUTHO-PE30HAHCHON
Tomorpadpun (MPT) cepaua, Mopdonornyeckn npeacTaBneHHbIn
(bnbpo3om, BOCNANMTENILHON MHUNbTPaALMER, runepTpodueit
KapaMoMMoLMTOB U UX Hekpozom [12-13]. B 30% cny4aes npu
TLLATENbHOM  KMWHUKO-MHCTPYMEHTaNbHOM 06CNe0BaHUN  He
YLAETCHA BbIABUTb KAKUX-NUO0 KapauarnbHbIX WU HECEpAevHbIX
thaktopos passutusg O [14-15].

3. ONPENENEHNE N KNACCNOUKALINA
OUEPUINALIUA NPEACEP AN

Ounbpunnauma npeacepauin npeactaBnseT Co60M CynpaBeH-
TPUKYNAPHYIO TaXMapuTMUI, XapakTepuU3yoLLyCs XaoTM4HecKon
3MEKTPNYECKO aKTUBHOCTLIO NPeAcepamnii ¢ BbICOKON 4acTOTON
(ot 300 go 700 B MUHYTY — BOSHbI ff HA puc. 1) 1 HeperynsapHbIM

PUTMOM >KENyL04KOB (MPK YCNIOBUM OTCYTCTBWA NOSIHOWA aTpuo-
BEHTPUKynsApHOM [AB] 6nokagbl).
B 3aBMCUMOCTM OT 4aCTOTbI PUTMA XEJTYL04KOB BO BpeMs 60Lp-
CTBOBAHUS Pa3nNNyaloT:
« HOpMOCUCTONMYeCKniA BapuaHT ®I1 (4acToTa B AuanasoHe oT
60 1o 100 B MuHyTy);
* TaxucucTonnyecknii BapuaHT @I (vactora 6onee 100 B Mu-
HYTY, CM. puc. 1-A);
« OpagucucTonnyecknii apuant ®I (4actota meHee 60 B Mu-
HyTY, CM. puc. 1-b).
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PucyHok 1. ®ubpunnauus npeacepani.
A. - TaxucucTONMYECKUiiBapuaHT, b. -6pagucucToNMYECcKuil
BapuanT. Ctpenkamu 0603Ha4eHbl BOHbI ff.

B 3aBMCMMOCTM OT YPOBHS (DU3NHECKOI aKTUBHOCTH, CTENEeHU
3MOLMOHANBHOr0 HaNPsHXKeHUs, a Takxxe Noja AEeACTBMEM nekap-
CTBEHHbIX MPenapaToB W psaga apyrux GakTopos, BAMAKOWMX Ha
(byHKUMOHanNbHbIe xapaktepuctku AB y3na, 06bI4HO Habsoaa-
t0TCA 06paTuMble Nepexoabl 04HOro BapuanTa ®I1 8 apyron.

CoBpemeHHas knaccudmkaums sblaenset 5 tunos OI1, n3 KoTo-
pbiX nocnegHne 4 0603HayatoT eLe U Kak OpMbl KIIMHUYECKOTO
TeyeHus: (1) Bnepsble AMarHoCTUPOBaHHAA (BbIABNEHHAA), (2) na-
pokcuamansHas, (3) nepcuctupyrowas, (4) ANUTeNbHO NEPCUCTM-
pytoLas u (5) NOCTOSAHHAs UK XPOHUYecKas.

1) Bnepsble AuarHocTMpoBaHHas (BbisiBneHHas) @I — niobas
BnepBble 3aperncTpuposanHas ®I BHe 3aBMCMMOCTY OT ANUTENb-
HOCTU apuUTMnL.

2) NapokcusmanbHaa @I — NOBTOPHO BO3HMKAtOLLAA (2 u 60-
nee anusoaa) @I, camoCTOATENbHO NPeKpallalLLanca B Teye-
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AVATHOCTUIKA U1 TIEHEHWE ®UBPVITIALVV MPELCEPOVN

HUe 7-1 CYTOK OT Hayana npuctyna. K napoKcu3manbHOW Takxe
0THOCAT @[, KyNMPOBAHHYIO C NOMOLLbBI0 MeANKAMEHTO3ZHON MK
3NEKTPUYECKON Kapanosepcumn 1o 48 4acoB OT HaYana apuTMun.

3) NMepcuctupyrowan @I — Bnepsbie BbISBIEHHAA UM NOBTOP-
HO BO3HUKaloLWasn O ANUTENbHOCTbIO Gonee 7 CYTOK, He Cno-
co6Has K CMOHTAHHOMY MpEepbIBaHMIO 1 TpebyloLias Ans CBOEro
YCTPAHEHUs NpOBeAeHNs 3NEeKTPUYECKOR Mnu MeMKamMeHTO3HOM
KapanoBepcuu.

4) OnutenbHo nepcuctupyowas — G npoaoMKUTENbHOCTbIO
6onee roaa, ecnv NPUHUMAETCs peLleHne 0 BOCCTaHOBJIEHUN CU-
HYCOBOr0 pMTMa C MOMOLLbI KapAMOBEPCUM WNK paauKanbHOro
WHTEPBEHLMOHHOTO (KaTeTepHas abnawuna) u/unm Xxmpyprivyeckoro
neveHms.

5) MocTtosHHas @I — apuTMua NPOACIHKUTENLHOCTbIO H6onee
7 CYTOK, €CNN MONbITKK €6 YCTPaHeHUs HeaeKTUBHbI UK Mo
TEM MW UHBIM NPUYMHAM NPUHUMAETCS PeLleHne 06 OTCYTCTBUM
HE0OXOAMMOCTN BOCCTAHOBMEHWS W COXPAHEHWUS CUHYCOBOMO
putma. locneaHee noapa3ymeBaeT 0TKa3 OT NPOBEEHMS Kapam-
OBEPCUM MNKU APYrMX CNOCOOOB UHTEPBEHLMOHHOIO UK XUPYyp-
FMYeCKOro NeYeHns, HanpaBfneHHOr0 Ha HOPManM3aLUmo cepaey-
HOr0 puTMa.

06bI4HO YCTAHOBNEHWIO MOCTOSIHHOW (POPMbI NPeALIeCTBYeT
nepuoa PeLnanBUpOBaHMS MapoKcU3MOB. Hepeako y OJHOro U
TOro e 60MbHOr0 Ha Pa3nNnyHbIX 3Tanax 3aboneBaHus MOryT Co-
YeTaTbCs Pa3NUyHble POPMbI apUTMUK. B Takux crnyyasx B aua-
rHO3e yKasblBaeTcs npeobnagatoas gopma Of1.

Hepepku cnyyau, korga y nuy, ¢ Ol He yaaeTcs BbIABUTb OC-
HOBHOr0 3a60/1eBaHNA cephua UNKU UHbIX NpeapacnonararLimx
(PakTOpPOB PasBUTUA apuTMUW. TPAZWLMOHHO TaKUM GONbHbLIM
AnarHo3 chopmynuposancs Kak nguonatuyeckas @Il (unu «lone
atrial fibrillation» B aHrnoasbl4HON nuTepatype) [15]. B HacTos-
Lee BpPeMs He pekomeHAyeTcs npuberatb K JaHHOR hopmynu-
POBKE, a UCNONb30BATh YKa3aHHYI0 Bbllle Knaccudukauuo Orl.

4. NATOrEHETUECKUE MEXAHU3MbI
ONBPUIINALA NPEACEP UK

[ins BO3HUKHOBEHMA ycTOM4MBOM D1 HEO6XOAMMO Hanuyue
TPEx cocTasnatoLwmx: 1) NycKoBbIX (TPUITEPHbIX) (DAKTOPOB apuT-
MWW, 2) apUTMOreHHOro cy6cTpara apuTMumn, 06ecneymBaroLLero
camocTosATeNbHOe nognepxadue Of1, a Takxe 3) UHAUBULYanb-
HbIX MOLYNMUPYIOLLMX BAVSIHWIA, NOBbILLIAIOLLNX BOCIPUAMYUBOCTD
apPUTMOreHHOro cy6ctpara K TpurrepHbiM doaktopam ®I1[16-17].

B nopasnsaioLem 605bLWIMHCTBE cily4aes (95%) nycKoBbIM ¢hak-
Topom (Tpurrepom) O aBnfeTca natonormyeckas anekTpuye-
CKas aKTUBHOCTb B YCTbAX NEroYHbIX BEH. ANeKTpodm3nonoruye-
CKUMI MeXaHu3mMamu noAo6HOM 04aroBOI akTUBHOCTW ABSETCA
TPUTTEPHAs aKTUBHOCTb WM NOBTOPHbIA BXOJ BO36YXAeHUA (re-
entry) B MblILUEYHbIX BOIOKHAX, BbICTUNAKLIMX YCTbA JIEMOYHbIX
BEH B MeCTax ux BnageHui B npencepamsa [18-20]. Ha IKT aTa
aKTMBHOCTb NPOSABMAETCH B BWUAE 4acTOW paHHeil npeacepiHon
aKcTpacucTonus no Tuny «P Ha T» n/unn npobexkamu npeacepa-
HOI Taxukapgmu (puc. 2).

bonee peakumu TpurrepHsiMu paktopamu @I ABNAIOTCA 3KC-
TPACMCTOMbI U3 NOJbIX BEH, A TAKXE NPeACepAHbIe 3KCTPACUCTO-
Nbl U3 Pa3NNYHbIX OTAEN0B 060UX npefacepani. O MoXeT 6biTb
WHOYLUMPOBAHA 3NEKTPOCTUMYNALMEN NpeAcepanii Npu nposese-
HUU BHYTPUCEPLEYHOr0 ANEKTPOU3INONOrMYECKOro ucenenosa-
HUs (3ON).
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PucyHok 2. Bo3HukHOBeHue thmbpunnauuu npeacepaui
BCNEJCTBME YaCTOi 3KTONNYECKOIH aKTUBHOCTM M3 YCTbA
nero4yHou BeHbl. 0603HaYEHUSA: CTPENKamn 0603HaYeHa
yacTas 3KTONMYecKas aKTUBHOCTb M3 YCTbs NEr0YHOI BEHbI

AputmoreHHbiii cy6eTpar O npeactasnaeT co60i CTPYKTYPHO
U (OYHKLMOHANbHO U3MEHEHHBIN (PEMOLENIMPOBAHHbIN) MUOKAPA
npeacepauin, 06ecnevnBatoLLNiA CTOAKOE CaMOCTOATENbHOE M0j-
aepxadue Of1. Mog pemMoAennpoBaHUEM MOHUMAKT COBOKYIM-
HOCTb MaTOMOrNYeCKUX NPOLECCOB, BO3HMKAOLLMX B NPeAcepam-
X B OTBET HAa BO3HWMKHOBEHME O unu/n B pesynbtarte AencTBMS
JpYyrux 3TMoNorn4eckux (PakTopos. PemMoaenvpoBaHue HauuHa-
€TCA C HApYLIEHU WOHHBIX KIETOYHbIX MEXaHU3MOB (HOPMUPO-
BaHUA WUMMNYNbCa W 3aKaHYMBAETCA CTPYKTYPHO-(PYHKLMOHAMb-
HOi ferpajauuei npefcepiHoOro MuWokapga u atpuomMeranuei.
OCHOBHbIMW CTPYKTYPHbIMU W3MEHEHUAMU MUOKapAa npencep-
AniA, npefpacnonaralwmMy K BO3HUKHOBEHMIO cybcTpara Ofl,
ABNATCA (PMOP0O3, BOCMANEHNe, anonTo3 W runepTpous Kap-
AnomnoumntoB. OYHKLMOHANbHbIE HApyLIeHUs B NpeacepLHOM
MUOKapJe BKNOYAOT B CE6 BO3HWKHOBEHWE HEOJHOPOAHOCTU
CKOpOCTe NpoBeAeHNs UMNYNbCOB B Pa3HbIX HAMpaBieHusax, a
TaKXXe AWUCNepPCuio NPOLEecCcoB penonspusauunm B npeacepLHoOM
muokapge. MporpeccrupoBanne @I v pe3NCTEHTHOCTb apUTMUN K
NeKapCTBEHHOMY M WHTEPBEHLMOHHOMY JIEHEHMIO, KaK Npasuio,
OnpesensieTcs BbIPAXEHHOCTbIO MPOLECCOB PEMOJENMPOBaHUSA
npeacepaun [21-22].

5. KIMHWYECKUE NMPOSIBNEHUSA Y BOJIbHbIX
OUBPUNNAUUENA NPEACEP ANIA

Tunnysbimu cumntomamu OI1 ABNAKOTCA: YCUNEHHOE, KaK npa-
BUMO, HEPMTMUYHOE cepAauebueHne, nepebon B paboTe cepaua,
0AblLLUKA, NOBbILEHHAA YTOM/ISEMOCTb, Nyioxas NepeHoCUMOCTb
(PM3MYECKMX HArpy30K WU NOTAMBOCTL. [NA OLEHKU 3HAYUMOCTM
KNUHMYeCKUX nposeneHnit O pekomeHAyeTcs WCNoNb30BaTh
wkany cumntomos EHRA (European heart rhythm association —
EBponeickoii accoumaumm cneunanincToB no NeYeHUo Hapylue-
HWiIl puTMma ceppua; Taén. 3 u 4) [23]. B cooTBeTCTBUM C Hel 25-
40% nauneHToB UMET 6ECCUMNTOMHOE UK Mano CUMNTOMHOE
TeyeHue ®I1, B T0 Bpemsa Kak 15-30% 0TMeyatoT Hanm4ne CuiibHo
BbIPAXXEHHO UMW NULLIAIOLLIENA TPYAOCNOCOOHOCTM CUMNTOMATUKN
[24-25].

O®I1 aBnseTca NpUHUHON TPETU BCEX rOCMMTANU3aLui no noso-
Ay HapyweHui putma cepaua. OCHOBHbIE MPUYMHBI FOCMMTANN3a-
umin npy O — HeO6XOANMOCTb HEOTIIOXHOI0 Kynuposanus Ol B
CBA3W C TATOCTHOM CUMNTOMATUKON, PEXE — B CBA3U C OCTPOIA re-
MOJMHAMUYECKON HECTaBUIbHOCTBIO, OCTPbI KOPOHAPHbIA CUH-
[POM, MOSIBIEHWE U HapacTaHwe CeppevyHON HeA0CTaTOYHOCTH,
TpoM603amM6b0n4eckne ocnoxxHeHus. @I conpsxkeHa ¢ AByKpart-
HbIM BO3pacTaHUEM pUCKa CMEePTK, Npexzae BCero KapananbHou,
HE3aBNCUMO OT Ha/IM4ns Opyrux haktopos pucka [28].
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Ta6nuua 3. Lkana cumntomoB EHRA

Knacc EHRA Onucanue
| O®I1 He BbI3bIBAET CUMNTOMOB
lla HopmanbHas noBceaHeBHas AEATENbHOCTb HE HApYLLIAEeTCs OT CUMMTOMOB, CBSI3aHHbIX ¢ @I
b YMEPEHHO BbIPAXXEHHbIE NPOSIBIIEHUS — OLLYLLEHUs, CBA3aHHble ¢ PI1, 6ecnokodT
nauneHTa, Ho HopManbHas NOBCEAHEBHAsA AEATENbHOCTb HEe HapyLLAeTCs
" BbipaXeHHbIe KNMMHUYECKINE NPOSIBNEHMS — HOPMalibHas MOBCEAHEBHASA
aKTWBHOCTb HApYLLIAETCA M3-3a CUMNTOMOB, BbI3BaHHbIX ®I1
v ViHBanuAamsmpytoLLme KINMHUYecKne nposBfeHns. HopmanbHas noBceHeBHas aKTUBHOCTb HEBO3MOXXHA

Ta6nuua 4. Pexomenaauum ucnonb308aHua MoAUGMLMPOBaHHONA WKanbl cumnTomMoB EHRA

Pekomenpaumm

Knacc

YposeHb

WeTo4Hmuk

PekomeHayeTcs ncnonb3oBaxune MoaNGULMPoBaHHOI LWKanbl EHRA B KnuHu4eckon C

NPaKTUKE 1 Hay4HOW paboTe AN OLEHKN CUMNTOMOB, Bbi3BaHHbIX ®I1

26, 27

Tabnuua 5. PexomMeHaaLum no AnarHocTuke u ckpuHunry @Il

PekomeHpauuu YpoBeHb

Ons sepudpukaumm gnardosa O Heo06X0ANMO JOKYMEHTUPOBAHME apuTMu ¢ nomMoLbio KT

LleneHanpasnieHHbIA CKPUHUHT ANs BbisBeHUs Ol nyTem nanbnatopHON OLEHKK
nynsca unu peructpauumn IKI pekomeHayeTcs y Niofeit crapiue 65 ner

Y naumeHToB, nepeHecumx TUA unu nuieMn4eckuniai MHCYNbT, PEKOMEHayeTcs
CKPUHUHIC NOMOLLbIO perucTpauum kpatkopemeHHon IKI ¢ nocneayoLmm
MOHUTOpUpoBaHnem IKI B Te4eHME KaK MUHUMYM 72 4 Ans BbisBneHus @Il

PekomeHayeTcs n3yvyeHne AMarHoCTUYECKO UHGOpMaLUm 31eKTPOKapauoCTUMYNIATOPOB
(9KC) n mmnnaHTMPOBaHHbIX KapanosepTepoB-aedmbpunnatopos (MKM) Ha perynsapHoil
OCHOBE A4 BbISIBIEHUS 3MU30/10B 4aCTOro NpeAcepAHoro putMa. lNauueHtam ¢ anu3ogamu
4acToro npescepAHoOro puTmMa Heo6xo0AMMO NOATBEPXAeHUe anarHosa @I nocpeacTBOM
peructpaumn IKI/monutopuposanus IKI nepe HazHa4eHeM neyveHns no nosogy Orl

MaLyeHTam, NePeHeCLIMM ULLEMUYECKUI UHCYMbT, Lienecoo6pa3Ho MOHUTOPUPOBAHIE

WeToyHuk

NETNEBbIX PErMCTPATOPOB N5 BbIABAEHNUS 6eccuMnTOMHON DIl

9KT ¢ ncnonb3oBaHem HenHBa3MBHbIX MOHUTOPOB NN UMNNAHTUPYEMbBIX

Yy NauMEeHTOB C BbICOKUM PUCKOM MHCYNbTA UNK cTaplue 75 net

Cuctematuyeckunit IKI CKpUHUHT ANs BbisiBneHNs I, MOXeT ObiTb UCMNONb30BAH

Han6onee onacHbIMK OCNOXHeHMsMU O 9BASOTCA TPOM60-
3IM60NIMYECKME, B TOM YUCNE TPAH3UTOPHAS ULLEMUYECKas aTaka
(TWA) rnosHOro mo3ra, MLLIEMUYECKNIA KAPANOIMOOSTNYECKNIA NH-
CynbT (BO3HUKHOBEHME Oy 60/1bHbIX 683 NOPXKEHNS KNlanaHoB
cepaua yBenn4nBaeT pUCK MHCYNbTA B 5 pa3, a Npu HaNU4um Kna-
NaHHOro nopoka — B 17 pas), TpoM603M60NIMN COCY0B KOHEYHO-
CTell U MH(APKTbI BHYTPEHHUX 0praHoB. Kpome Toro, O moxert
ObITb NPUYUHON KOTHWUTMBHBLIX OUCCYHKLWIA, BKNOYas cocyam-
CTYI0 AeMeHUUI0. Y 60MbHbIX ¢ D1 yXyALIaeTcH Ka4yecTBO XU3HK,
CHUKAETCA TONEPAHTHOCTb K (DU3UYECKUM Harpy3kam, Hepeako
NoABAAETCSA W/WAW NPOrpeccupyeT ANCQYHKLMS NEBOr0 Xenyaoy-
Ka C pa3BuTHeM CepAevyHon HegoctaTtoyHocTn [29-31].

6. AUATHOCTUKA W CKPUHUHT ®UBPUINALMM NPEACEP AWNA

[narHo3 @[ cTaBMTCA HA OCHOBAHUM PErUCTpaLMU apUTMUU Ha
IKT. Hepenko ans NoATBEPXKAEHWUS AMArHO32 NAPOKCU3MANbHOI
®I TpebyeTca panTensHoe moHmTopuposanne K (01 24 4 go 7
[Hel), ncnonbaoBaHue nopTatuBHbIX IKM-perncTpaTopos ¢ BO3-
MOXHOCTbI0 nepeaayn IKI no TeneddoHy, a TakKxKe UMNNaHTUpye-
Mble peructpatopsl IKI ¢ «neTnesoi NamaTbio». [ng NoCTaHOBKM
AnarHosa Heobxoauma permcTpaums anu3ona aputMmumu, Npoaon-
XUTeNnbHOCTbI0 6onee 30 cekyHa. [lporpamMmMHas CTUMynsAUMS

npeacepaunii B ycnosuax IO ansa nogreepxaeHns anarHosa ®fl
He NPOBOAMTCH B CUNY HWU3KOW YyBCTBUTENBHOCTU W Cheuudny-
HOCTU MeTofa B OTHOLUEHUM BOCMPOU3BOAUMOCTU KIUHUYECKU
3Ha4umon @I [32-33].

XapaktepHbiMn JKT-npusHakamu ®f1 gBngOTCA: OTCYTCTBUE
3y6u0B P, Hanu4mne pasHOaMNMTYAHbIX, NOAUMOPMHLIX BONH ff,
NepexoasLInX 04Ha B APYryto 663 YETKOW N30NUHIN MEXIY HUMMK,
a TaKkxXe abCosOTHAsA XaOTUYHOCTb W HEpPerynspHOCTb PUTMa Xe-
Nyao4koB (cm. puc. 1). MocneaHnii NnpusHak He perucTpupyeTcs
npu ®f1 Ha dhoHe AB-6nokagb! Il cteneHn (npu T.H. heHOMeHe
@Opegepuka).

Mpnbnn3uTenbHO B YETBEPTW Cly4yaeB apuTMUs MOXeT
npotekatb 66CCMMNTOMHO W BbISIBASETCA CAY4alHO npu Me-
AULWHCKOM OCMOTpe, YTO YKa3blBaeT Ha LENnecoobpasHoCTb
CKpuUHWUHra @1y nauneHToB BLICOKOTO pucka. KnuHunyeckue pe-
KOMEHZALWUM N0 AUArHOCTUKE U CKPUHWUHTY OIT npefcrasneHsbl
B Tabnuue 5.

7. 0GC/NEJOBAHVE BOJIbHbIX ®UBPUIIALMEN NPEACEP QNN

@1 4acTo pa3BnBaeTCca y NaLMeHTOB ¢ 3a60neBaHNAMMN cepaed-
HO-COCYLMCTOIA CUCTEMbI, KOTOPbIE paHee He Bbln AUarHocTupo-
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BaHbl, NO3TOMY BCEM NaLMeHTam C Brepsble BbiiBNneHHon OI1 (3a
UCKJTIOYEHNEM, BOSMOXHO, CUTYaLUmMi, Koraa passutue O umeer
YETKO ONpeaenéHHbIN NPUYNHHBIA (hakTop, Hanpumep, 3M0yno-
TpebJieHne ankoronem, TMPEOTOKCMKO3), HEOOX0AUMO Pa3BEPHY-
TOE KapAnonornyeckoe 06¢neaoBaHue.

Y Bcex nauueHToB ¢ ®I1 Heo6X0AMMbI TLIATENbHbIA COOP aHaM-
He3a, YTOYHEHWMEe CONyTCTBYKOLUMX 3aB0NEBaHWA, OnpeaeneHune
hopmbl @1 1 OLUEHKA pUCKa UHCYNbTA (CM. HUXKE), OLEHKA Bbl-
PAXXEHHOCTW KNUHWYEeCKMX npossnieHnii O u ee 0CNOXHEHWUI,
TaKUX Kak TpOM603MOONN 1 SUCKYHKLMSA NIEBOT0 Xenyno4ka.

Peructpauums 3K B MOMEHT Xanob 60/1bHOT0 HA HEPUTMUYHOE
cepauebueHne peKoMeHayeTcs Ans YTO4HeHus npegnonaraemo-
ro, Ho HeyCTaHOBNEHHOro auarHosa Ofl. ismeHenune uHTepBaNoB
9KI 1 nx anHamMmka MMetoT 6OMbLLOE 3HA4YEHUE MpPK OLEHKe 6e3-
0MacHOCTV MEANKAMEHTO3HON aHTUAPUTMMUYECKON Tepanuu.

[inq yTouHeHMs BO3MOXHOM NpuduHbl passutus O uenecoo-
6pasHbl 0OLLEKITMHUYECKUA aHann3 KPoBU (MCKITOYEHWe 0CTPO-
ro BOCNANMTENbLHOrO NpoLecca), 6MOXMMUYECKNA aHaNN3 KPOoBK
(OLEHKA (DYHKLWKM NMOYEK U 3MEKTPOSUTHBLIX HapYLUeHWit), onpe-
fieneHne CbIBOPOTOYHOM KOHLEHTPALWUKU TUPEOTPONHOMO ropMoHa
(MCKNIOYeHMe TPEOTOKCKUKO3A).

TpaHcTopakanbHas axokapaunorpadus peKoMeHAyeTcs y BCex
NauueHToB ANA BbISBEHMS CTPYKTYPHOW natonoruu ceppua
(knanaHHble NOPOKM) W OLEHKU TOMLUMHbI MUOKapAa, pasmepa
MOMOCTM W CUCTONIMYECKON (PyHKLMM neBoro xenypodka (J1XK),
pasmepa npeacepanii, yHKLUKM NpaBbix OTAEN0B cepaua. vpe-
CNULLEBOAHAS 3X0Kapauorpadms ucnonb3yetcs ana 6onee fe-
TalIbHOM OLEHKM KNanaHHOro annapara cepaua Ans UCKNYeHms
WHTPaKapAnansHoro TpomM603a (0CO6EHHO YLUKA NIeBOr0 Mpea-
cepaus) nepen kapavosepcueit [47].

AmbynaTtopHoe MoHuTOpuposaHue 3KI npoBoanuTCS ANS Bbl-
fBneHns npeanonarawouweica @O, oueHkn 3PEKTUBHOCTU K
6630MacHOCTN MeANKaMEHTO3HOI aHTUAPUTMUYECKOI Tepanun 1
ypeXxxatoLLein putTM Tepaniu.

MauueHTam ¢ KIMHUYECKUMU NPOSBIEHUAMN CTEHOKAPAUM Lie-
Nnecoobpa3Ho nposejeHue 06C/efoBaHNA ANA NOATBEPXLEHMA
UK UCKITIOYEHNA [MarHo3a uwemmn4eckon 60nesHn cepaua, npo-
BOAMMOE B COOTBETCTBUU C KITMHNYECKUMW peKoOMeHaaLnaMN.

MynbTucnupanbHas KomnbtoTepHas Tomorpadms (MCKT)
cepAua C KOHTPAcTUPOBaHWEM LiefiecoobpasHa 15 OLEHKN aHa-
TOMUM NEFOYHBIX BEH Nepef niaHupyembiM MHBA3MBHbIM BMeELLA-
TenbCTBOM (KaTeTepHOW abnaumen — cM. HIKe). [JaHHbIn MeToq
TaKXXe N03BONAET LaTb OLIEHKY aHATOMUM U aTEPOCKIEPOTUYECKUX
NOPXXEHUA KOPOHAPHbLIX apPTEPUil, 06HAPYXNUTb TPOMOLI B M0S0-
CTAX UMW YLLKAX NPeACepanii.

B uensax nckn4eHns NepeHeCEHHOro MLLIEMUYECKOr0 MHCYMb-
Ta, C Y4ETOM KIUHWUYECKMX MPOSIBNEHWUIA, N3MEHEHNIA B HEBPOJO-
rMYecKoM cTaTtyce, MOXeT 6bITb LienecoobpasHa MPT ronoBHoro
mo3ra.

PekomeHzauum no nepeu4yHoMy 06CnefoBaHNI0 60SbHbIX P
npeacTasieHsl B Tabnuue 6.

8. NEYEHUE

8.1. 06wwKe NpUHLMNDI

JledeHne O BKNtoyaeT B ce6a KaK MeponpusTUs, HanpaseH-
Hble Ha YNyylIeHne NPOrHo3a naumeHTa (aHTMKoarynsHTHas Tepa-
nus, KOPPekLms cepaeqHo-cocyanCcTON NaTonorum, Tak u Mepo-
NPUATUA, HanpaBfieHHble HA 06SIer4yeHne CMMNTOMOB (KOHTPOSb
4acTOTbl ¥ KOHTPONb pUTMa)). BaXKHO NOAYEPKHYTb, YTO HAMBOb-
Lee BAUSHME HA MPOrHO3 3a060NeBAHWUA OKA3bIBAKT KOMMMEKC

Tabnuua 6. PexomeHaaLum no nepsuyHOMy 06¢cnefoBaHuio nauueHToB ¢ OI

PekomeHpaumm

YpoBeHb NcTounuk

MonHoe 06cnefoBaHmne, BKNOYAsA TLLATENbHbIA COOP aHAMHEe3a, KMHUYECKoe
06cnefoBaHne U AMArHOCTUKY COMYTCTBYHOLLMX 3a601€BaHNA PEKOMEHAYETCS Y
BCex nauueHToB ¢ O, 0CO6EHHO Y NALMEHTOB C BNEPBbIe BbIABNEHHON apuTMUei
1y 60MbHbIX, Y KOTO 0TMEYAeTCs pe3kas oTpuLaTebHas qUHaMnKa B Buae
YBEJIMYEHNS HaCTOTbl PELIMANBMPOBAHNSA MPUCTYNOB W UX MPOAOIKUTENIbHOCTY

C 48

TpaHcTopakanbHas axokapavorpadgus peKoMeHLyeTcs y Bcex naumeHTos ¢ ®I1 ans
UCKITIOYEHMSA/NOATBEPXXAEHNA CTPYKTYPHOI0 3a60NeBaHNA CcepaLa, BbIABNEHUA CUCTONUYECKON
aucdyHkuum JIK, o6ycnosneHHon ®I1, a Takxe [ns OLeHK pa3MepoB Kamep cepaua

[inq yTouHEeHNs BO3MOXHOW NpuynHbl pasautua OI uenecoobpasHbl 06LLEKNUHUYECKUI
aHann3 KpoBsw (UCKNKYeHMe OCTPOro BOCNANUTENbHOIO NPoLecca), 6UOXMMNYECKNIA
aHanNN3 KPoBW (OLeHKA (DYHKLIMK NMOYEK M ANEKTPONUTHBIX HAPYLLEHWIA), onpeLeneHue
CbIBOPOTOYHOI KOHLEHTPALMK TUPEOTPOMHOro ropMOHa (MCKITHO4EHUE TUPEOTOKCUKO3a)

OueHka beHKU,I/II/I NOY€eK Mo YPOBHIO KpeaTUHWHA CbIBOPOTKN U KNUPEHCA
KpeaTnHHa pekomMeHayeTcqa y BCEX MalneHTOB C ®I1 ang BbISBNEHUS
60Me3HN NOYeK 1 KOPPEeKLNK 003 NEKAPCTBEHHbLIX NPenapaToB

[ns Bcex nauneHToB ¢ OI1, nonyyatLLmMx HOBble OpPanbHbIE aHTUKOATYNIAHTbI,
LieniecoobpasHa exerofHas oueHka YHKLMKM NoYeK AN BbISBIIEHUA Pa3BUTMA
UMW OLEHKM NPOrpeccupoBaHnNs XPOHUYECKON 6ONIE3HU NoYeK

AmbynatopHoe MoHuTopupoBaHue JKI Lenecoo6asHo AN YyTOHHEHUS CBA3U KNUHUYECKUX
nposBNeHniA ¢ napokcmusmamu Or. Takxxke OHO pPeKOMEHAYETCH ANA OLeHKU 3h(heKTUBHOCTY
1 6e30MaCHOCTV MEAUKAMEHTO3HON aHTUAPUTMIUYECKO 1 YpeXKatoLLeid puTm Tepanuu;

TwartenbHbIA 0NPOC AN15 BbIABNEHWUS KIMHUYECKUX CUMITOMOB W, NPU HEOBX0AUMOCTH,
o6cnefjoBaHne Ansg NOATBEPXKAEHUA/UCKNIOYEHNS CUHAPOMA 06CTPYKTUBHOO
anHo3/rMNOMHO3 CHAa AOSKHO NPOBOAMTLECA Y BCEX NaLMeHTOB ¢ Ol




EBPA3VIVICKUI KAPOWOIIOMMYECKU XKYPHATT
EURASIAN HEART JOURNAL

06LWMX peKOMeHAAUMA 1N aHTUKOArynsiHTHas Tepanus, 4To 061-
3aTeNlbHO [JO/MKHO ObITb PA3bACHEHO NALWEHTY, TaK KakK nofb3a
OT 3TUX MEPONPUATUIA MOXET ObITb HE O4EBUAHA ANS NaLMeHTa.
CnegyeT OTMETUTb, 4TO 3PHEKTUBHOCTb JIEKAPCTBEHHOI aHTM-
apUTMUYECKON Tepaniu U UHTEPBEHLMOHHBLIX METOA0B fiedeHus
@[ aBnaeTcqd YMEPEHHOM, W CYLLIECTBEHHO YCTynaeT adhdeKkTuB-
HOCTU KaTeTepHoil abnauuv npu NapoKCU3ManbHbIX CynpaBeH-
TPUKYNAPHBIX Taxukapauax. O6bACHeHWe NauueHTaM 0X1aaemoi
3(pheKTUBHOCTI NPOBOAMMOrO NIEYEHNs NO3BONSAET NPeaoTBpa-
TUTb HEoMNpaBaHHbIe 0XXMOAHMA N MOXXET NMOBbLICUTb NPUBEPXKEH-
HOCTb K NEYEHNI0.

B cnyyae yctaHOBNEHWA NOTeHUWaNbHO 06PATMMON NPUYMHbI
O®I1 (Hanpumep, BbIAB/EHUE 3NEKTPOSIUTHBIX HAPYLUEHWNIA, 06Hapy-
XEHWe NOPOKOB KNanaHoB cepaua 1 ap.), ycTpaHeHue aTom npu-
YMHbI MOXXET CMOCOOCTBOBATL BOCCTAHOB/IEHWUIO CUHYCOBOMO PUT-
Ma u npegynpexaeHuio peunansos @I B aanbHenwem (Tabn. 7).

MpuHUMNNanbHO, CYLLECTBYIOT [Be CTpPATerun JievyeHns 60.b-
HbIX O[1:

1) «KOHTPOJTb 4ACTOThI» — CHUXKEHWE YACTOTbI COKPALLIEHUI Xe-
NYA04KOB Ha hoHe coxpaHstoLLeiics O, npeanonararoLLmin
BO3/lepXXaHue 0T CO6CTBEHHO NPOTMBOAPUTMUYECKOTO J1eYe-
HUS; NpK 3TOM cama no cebe D1 MOXET UMEeTb NapoKCU3-
MaJibHOE, NePCUCTUPYIOLLLEE UMM NMOCTOSHHOE TEYEHUE;

2) «KOHTPONb pUTMa» — BOCCTaHOBNEHWE (NpWU Heo6X0AMMO-
CTW) 1 KaK MOXHO 60Jiee MTeIbHOe COXPAHEHWe CUHYCO-
BOr0 pUTMa NOCPEACTBOM JIEKAPCTBEHHOMO U/ HeMeuKa-
MEHTO3HOro NPOTUBOAPUTMUYECKOrO feveHus. MposeaeHmne
NPOTMBOAPUTMUYECKOrO SIEYEHNA He U36aBNAET OT HE0OXO-
OUMOCTM «KOHTPOSIA 4aCTOTbl», TAK KaK BCEraa CyLlecTyer
BEPOATHOCTb peumansa ®I1, KoTopas He JOMKHO NPoTeKaTb
C U36bITOYHO BLICOKUM PUTMOM >XENya04KOB.

CrnemyeT OTMETUTb, YTO KPYMHble KNMHUYECKUE WCCIEeA0BaHUA
He MoKa3anu NPeuMyLLECTB KaKOW-NnMobo U3 aTux cTpaTerui B oT-
HOLLIEHNW NPOAOIHKUTENIbHOCTU XXU3HN U CEePeYHO-COCYAMCTbIX
0CNOXXHEeHWiA. Bbi6op cTpaterumn nevyeHus O onpeaensercs UH-
OUBMIYanbHO, B 3aBUCMMOCTI OT XapakTepa TEYeHMs apuTMuu,
CTeNeHN BbIPAKEHHOCTM KIUHUYECKNX NPOSBAEHNIA, HANN4YKUS CO-
NYTCTBYIOLUMX 3a60/1€BaHNA, NMEPEHOCUMOCTI PA3NINYHBIX rpynn
npenaparoBs 1 Npu 0653aTefIbHOM Y4éTe MHEHWSA feyvallero Bpaya
1 NPeanoyTeHns nauueHTa.

8.2. KoHTponb 4acToTbl CepAeyHbIX COKPALLEHHI C
Mcnonb30BaHWEM NEKapCTBEHHbIX NpenapaTos

Takas TakTka 6051ee NpPeanoyTUTENIbHA Y BOMbHbLIX C 6eCCUM-
TOMHORM U ManocuMnTomMHoi @I, ¢ HeadheKTUBHOCTbIO Npes-
LUECTBYHOLLMX MONbITOK NPOCUNIAKTUYECKOr0 aHTUAPUTMUYECKOTO
NEYeHUs 1 3aTHKHOM TEYEHUM apuUTMUM (nepcucTupyrolas u
NOCTOAAHHAA (hOPMbl). Y NALMEHTOB C HEABHO BO3HUKLIMMU na-
pokcuamamun Of1, UMEKLWMMM YCTAHOBEHHYO NPUYMHY, faHHas
TaKTUKA MOXET Cnoco6CTBOBATb BbIMMPbILLY BPEMEHM, ynyyllas
CamMO4yBCTBME NaLWEHTa, B TO BPEMSA KaK YCTPAHEHWE NPUYNHHO-
ro paktopa (Hanpumep, KOPPEKLMs INEKTPOSIUTHBLIX HAPYLIEHW,
KOMMNeHcauus [blxaTefibHOM HeA0CTaTOYHOCTM, Nie4eHue Tupeo-
TOKCMKO3a) MOXET NPMBOANTL K OTCPOYEHHOMY BOCCTaHOBEHUNIO
CUHYCOBOrO puUTMa.

Mpenapatamu nepsoro psga 06bIMHO ABNAKOTCA 6Gerta-agpe-
HOGJIOKATOPbI W 6NI0KATOPbI MEANEHHBIX KaJbLMEBbIX KaHaNos
— Bepanamun u guntuasem (MpoTUBONOKA3AHbI NPU CHUXKEHHON
(hpakunm BbIBpOCa NEBOT0 Xenynoyka). Mpu HeaPdeKTMBHOCTK
BO3MOXXHO J06aBNeHNe UroKCMHa (He06X04MMO Y4UTbIBATh, YTO
COBMECTHOE Ha3Ha4YeHue C Bepanamunom YBENM4MBAEeT TOKCUY-
HOCTb). MoHOoTepanus AUroKCUHOM UCMONb3YeTcs PeAKOo B CBA3U
C ANNUTENbHOCTHIO PA3BUTUSA TEPANEBTUYECKOro 9D(EKTa U MeHb-
LIKUM, NO CPaBHEHWIO ¢ 6eTa-aApeHo6sI0KaTopamu, CHUDKEHWUEM
4acToTbl CepAeyHbIX cokpalienuin (HCC) Ha dhoHe husuyeckoit
aKTWBHOCTM.

B cnyyae HeadhheKTMBHOCTM ApYruX NeKapCcTBEHHbIX npenapa-
TOB, a Takxe B cnyyae ®I1 y nauneHToB ¢ CepAeyHOi HeaocTa-
TOYHOCTBH M CHUXEHHOI pakLMen BbIGPOCA NEBOr0 Xenyaoyka
BO3MOXHO MpPUMEHeHWe amuofapoHa (Heob6Xo4uMO Y4WUTbIBATb
BO3MOXXHOCTb BOCCTAHOBNEHUS CMHYCOBOIO PUTMA, a TaKXe Be-
POATHOCTb Pa3BuUTMA NO6OYHLIX 3GDEKTOB Mpernapara B clyyae
LJIMTENbHOrO Npuéma).

PekomeHaauum no TakTUke MeJuMKaMeHT03HOro KoHtpons YGC
npeAcTasieHsl B Tabnuue 8.

8.3. BoccTraHoBneHue CMHYCOBOro puTMa

BoccTaHOBMEHME CUHYCOBOrO pUTMa LenecoobpasHo Mpi Bbi-
PXKEHHBIX KNUHUYECKUX NPOABIEHUAX U NOX0/ NEPEeHOCUMOCTH
ApUTMUN, NPU HEBO3MOXKHOCTM afleKBATHOTO KOHTPONS YacTOThl
KENYA04YKOBbIX COKPALLEHUI 1 B CUTYaLMsIX, KOraa aaeKBaTHbIil

Tabnuua 7. PexomeHpgaLum no aTHOTPONHOMY NEYEHNIO (hubpUANALUM npeacepani

Pekomenpaumm

WeTo4Hmuk

YpoBeHb

Y nauuenToB ¢ ®I1, passusLUenca Ha hOHe TUPEOTOKCUKO3a, KOppeKums
TMPEOUZHOr0 CTaTyca CrOCOBCTBYET CHIKEHUIO 4aCTOTbI CEPAEYHbIX
COKpALLEHNA Ha (hOHEe apUTMMK 1 BOCCTAHOBIIEHMIO CUHYCOBOIO pUTMa

HaYaJIbHOr 0 NieYeHuns y naunerTos ¢ Or1, passuBLUeiica Ha hoHe
0CTPOro unu 060CTPEHUA XPOHUHECKOr0 3a60MeBaHUS NErkux

Koppekuus runokcemum 1 aunaosa JO/mKHa paccMaTpuBaThCs B Ka4ecTBe

Y naumeHToB ¢ oXxupeHnem n ®I1 Mepbl N0 CHUKEHNIO MACChI LieIeC006pasHbl
ANS YMEeHbLUIEHUs BbIPOXXEHHOCTW CUMNTOMOB U 4acTOThl peumnansos @Il

JledeHne 06CTPYKTUBHOIO anHO3 CHa Lieniecoo6pasHo Ang npeaynpexneHuns peunaunsos Ol

PaHHss onepaTnBHas KOPPeKLMs Nopoka MUTPanbHOMo Kranaxa LenecoobpasHa npu lla C 63
TSKESI0N MUTPanbHON peryprutauum, COXpaHHon qyHKLum JIK 1 BnepBble BbISBNEHHON
®I1, gaxxe Npu OTCYTCTBMU CUMNTOMOB, 0CO6EHHO, EC/IM BO3MOXKHA NMaCcTUKA KnanaHa

CTEHO30M, NOAX0AALLEed aHaTOMMEN 1 BNEPBbIe BbISBIEHHON OI1

MuTpanbHas BanbByNOTOMWUSA Lie16co06pasHa y NaLUeHTOB C TAKEMbIM MUATPaNbHbIM lla C 63
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Ta6bnuua 8. PekomeHaaLmMu N0 TaKTUKE KOHTPONA YACTOTbI CEPAEYHbIX COKPALLEHMIA C UCNONb30BAHUEM NIEKAPCTBEHHbIX NpenapaToB

PexomeHpauum

WeToyHuk

YpoBeHb

ans koHtpons YCC npu ®N y nauneHtos ¢ OB JIXK >40%.

BeTta-6nokaTopbl, AMrOKCUH, AUNTUA3EM, UMK Bepanamui PeKOMeHAYHTCS

beTa-afpeH0610KaTOPbI W/ UK LUrOKCUH PEKOMEHAYIOTCA Ans KOHTPONS
HCC npu ®M y naumeHToB ¢ (hpakumen Boibpoca (PB) JIK <40%.

B KauecTBe HayanbHOW Lenn PeKOMEHAYETCS CHUKEHME YacToThbl NyNbca B
cocTosHUK nokos <110 ya./MuH.; nanbHewee cHimkerne YCC uenecoobpasHo
MpW NIOX0A NEPEHOCUMOCTU apuTMUK W/uni cHkeHun OBJTXK, passutum
KJTIMHWYECKMX NPOSIBIIEHNIA 3aCTONHOM CepaevHON HeA0CTaTOYHOCTH

Kom6uHUpOBaHHas Tepanus (BKNOYaoLLas pa3nnuyHble npenaparsl,
snusaowme Ha YCC) LenecoobpasHa, ecnm npu UCnonb30BaHN 0GHOM0
NeKapCTBEHHOro npenapara uenesbix 3HadYeHnit HCC poctuyb He yaaéres

Y nauuneHToB ¢ HeCTabUIbHOW reMOJNHAMMKON UK 3HAYUTESbHO CHKEHHON PB JTHK
BO3MOXHO NpMMeHeHne ammoaapoHa ansg KoHTpons YCC npu 0ka3aHum HeOTNOXHOW NOMOLL

Y NaumeHToB C NOCTOAHHOMN popmoit Ol (T.e. TeM, KOMY He MiaHupyeTcs
BOCCTAHOBJIEHWE CUHYCOBOr0 puTMa), aHTuapuTmudeckue npenaparbi [ v lll
KNaccoB He JOMKHbI MOCTOSHHO UCMOMb30BATLCA C Lenbto KoHTpons YCC

MOCKOJIbKY OHWM MOTYT yny4llatb npoBefeHne no nyyky KeHTa

Bepanamun, Auntnasem u AMroKCUH Npu BHYTPMBEHHOM BBELEHWUU
NpOTMBONOKa3aHbl Npu napokcuamax Iy 601bHbIX cuHapomom BI1Y,

KOHTPOJb 4aCTOTbl XKENyL04KOBbIX COKPALLEHWA He CONPOBOXAA-
eTCA YNYYLIEHUEM COCTOSHMSA (Hanpumep, COXPAHAKOTCA Bblpa-
XeHHble cumnToMbl OIT unn pa3sBnuBatoTCA NPOSABNEHUA Cepaey-
HO HeJ0CTaTOYHOCTH).

B OTHOCUTENbHO PEAKNX CNy4asXx HEKOHTPOMUPYEMOM TaXu-
CWUCTONMK, COMPOBOXAAIOLLIENCA Pa3BUTMEM MPOTPEcCUpYHOLLEi
CEepAeYHON W/UNKM KOPOHAPHOW HEAOCTATOMHOCTU WAKM COXPaHe-
HUM 3TUX MPOSIBNEHWNIA, HECMOTPS HA 06ecneyeHne afaekBaTHOro
YPEXEHNS 4aCTOThl XKENYA04KOBbIX COKPALLEHUA, MOXET BO3HU-
KaTb HE0OXOAUMOCTb B BOCCTaHOBNEHWM CUHYCOBOrO puTMa Mo
)KM3HEHHbIM MOKa3aHUsIM, HECMOTPS Ha ANUTENbHOCTb apuUTMUM
6onee 48 4acoB 1 OTCYTCTBME afl€KBATHOW aHTUKOAryJISHTHOWN Te-
panuu.

®I1 conpoBoXaaeTcs pUCKOM 06pa3oBaHMsa TPOMOOB B YLLKAX
1 NONOCTAX NPeacepanii u pa3BuMTUEM KapamoamMO0sIM4ecKux oc-
NOXHeHWA. Mo3ToMy TaKTMKa OKa3aHus NOMOLLM Onpeaensercs
HE TONbKO KJIMHUYECKUMMW NPOSBAEHUAMU, HO W ASIUTENIbHOCTHIO
TEKYLLero napokcuama. BocctaHoBEHNE CUHYCOBOr0O puTMa fito-
6bIM CNOCO60M 6€3 NpeALIecTBYOLLEH aHTMKOArynsaHTHOW NOAro-
TOBKWM MOXET ObITb NPOBEEHO TOMbKO B CRyvae, ecnu AnuTeNb-
HOCTb TEKYLLIEro NapoKcu3mMa He npesbiliaeT 48 4acos. Y 60MbHbIX
¢ 6eccMMNTOMHbIMK napokcuamamu ®IT u B cuTyaumax, Koraa
NaLMeHT 3aTPYAHAETCA Ha3BaTb ANUTENbHOCTb TEKYLLEro napok-
CKU3Ma, PEKOMEHAYeTCs BO3AEpXaTbCA OT He3aMeanuTenbHOro
BOCCTAHOBMIEHMS CUHYCOBOrO pUTMA.

MHorve napokcmambl ®I1 MoryT KynupoBaTbCs CamMmOCTOATENb-
HO B TE4EHWE HECKOJIbKMX Yac0B, NO3TOMY Npu 06paLLeHnn nawu-
eHTa C He[laBHO BOSHMKLUMM NApPOKCU3MOM W OTCYTCTBUW Y HEro
reMOJMHAMUYECKOI HecTabunbHOCTU, NEpPBOHAYANbLHOE NpUMe-
HEHWe NPenaparos, ypeXxatowmx 4acToTy COKPALLEHNIT XXenyaoy-
KOB, OyfieT CnoCO6CTBOBATh YIYHLIEHWIO COCTOAHMSA NalWeHTa u
MOXXET MO3BOMTL M36exaTb HEOOXOANMOCTI MEANKAMEHTO3HON
W ANEKTPUYECKOI Kapanosepcun. NOCKONbKY OAHUM 13 (hak-
TOpoB, nposouupywwmx @I, g9BnseTca HapylleHUe 3neKTPo-
NUTHOro 6anaHca (HanpumMep, BCIeACTBUE KULIEYHON NHAEKLNY,

aNnKoronbHOro OTPaBMieHUS WM MPUMEHEHUS ANYPETUHECKUX
npenapartoB), Ha JAHHOM 3Tane MOXET ObiTb LieNecoo6pasHbiM
BHYTPUBEHHOE BBEAEHWE MNpenaparoB Kanug (npu OTCYTCTBUU
NPOTUBONOKA3AHWNIA — TAXKENON NOYEYHON HeLOCTaTOYHOCTK, T1-
nepkanemuu u ap.).

B cutyaumsx, korga passutne ®I1 06ycroBneHo Kakum-nn6o
NpexofalnuM U NoTeHUMansHo 06PTUMbIM (haKTOPOM (BbiCOKast
nnxopagka, TMPEOTOKCWUKO3, anKoronbHas UHTOKCMKaumus u ap.),
NeYyeHne OCHOBHOr0 3a60J1eBaHNA TaKXXe MOXET CrNoco6CTBOBATh
CaMOCTOATESIbHOMY BOCCTAHOBJIEHMIO CUHYCOBOro putma. Boc-
CTaHOBJIEHUE CUHYCOBOr0 pPUTMA MOCPEACTBOM MeLMKAMEHTO3-
HOWl WIIN 3NeKTPUYECKON KapAauoBepcun npu 3TOM HELenecoo-
6pa3Ho B CBA3W C BbICOKUM PUCKOM paHHero peuuamsa ®I no
YCTPaHeHNs eé Npu4mnHbl (Hopmanuaaumnm TUPEoUZHOro craryca,
CHIDKEHUS TemnepaTypsl Tena u 1.4.).

KynupoBaHue 3aTsXKHbIX napokcuamoB OI1 (ANUTENbHOCTbIO
6osiee 48 4.) 1 BOCCTAHOBJIEHWE CMHYCOBOIO puUTMa Npu nepcu-
CTMpytoLen qoopme 3a601eBaHNA 4OSHKHO NPOBOAMTLCA HA (DOHE
a[IeKBaTHON aHTUKOArynsHTHO Tepanum (NpeLLLecTBYOLWNIA npu-
&M He MeHee 3-X HeJenb, IM60 HeobX0AMMO UCKNIOYEHNE HaANK-
41 TPOMBOB B MONOCTAX M YLIKAX N0 AAHHBIM YPECMNLLEBOJHOMO
axokapauorpaduyeckoro uccnefosanus). locne BocCTaHOBIe-
HUS CUHYCOBOr0 PUTMa CYLLECTBYET PUCK (POPMUPOBAHUS TPOM-
608 denovo Ha (pOHe BPEMEHHOr0 HapyLleHWs PyHKUUM npep-
cepaun (beHOMEH «OrnyLLEHHOro Npeacepans»), B CBA3M C YeM
BCE NauWeHTbl AO/KHbI N0y4aTh aHTUKOATYIAHTHYIO TEPANuio He
MeHee 4-X Hefleflb, HE3aBUCUMO OT pucKa Kapano3amMO0IM4YecKux
ocnoXHeHuii no wkane GHA,DS,-Vasc (cM. Hixke).

CyLwecTBytoT 2 cnoco6a BOCCTAHOBIEHWNS CMHYCOBOr0 pUTMa —
anekTpoumnynbcHas Tepanus (AUT) n MeanKamMeHTO3Has Kapau-
oepcus. IektneHocTb ANT coctasnset 70-90%. MMpoueaypy
NPOBOAAT NOJ KPAaTKOBPEMEHHbIM HapKO30M, B CBAI3W C 4em eé
BbINOJIHAOT HaTOLlaK. Yalle BCero Mcrnonb3yrT 6udasHble CUH-
XPOHM3MPOBaHHbIE paspambl, MoLHOCTLH 150 k. Mpu Headhdek-
TWBHOCTW BO3SMOXXHO NOBTOPHOE HaHeceHue paspsaga 170 k. [ns
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KynuposaHus TpenetaHus npegcepanii (TI) 06bI14HO UCNONb3YIOT
paspsafbl MeHbLUen MoLiHocTu (0T 50 [K). B cBA3N ¢ 6bICTPOTON
BoccTaHoBneHus putma INT saBnseTcs MeTo4oM Bbl6Opa B CUTY-
auusx, Korga apuTMus CONPoBOXKAAETCA reMOUMHAMNYECKON He-
cTabunbHocTbio. lMpumeHeHne 3UT Ha boHe noanaepXKuBaroLLel
AHTMAPUTMUYECKOI Tepanui (Yalle BCero, aHTUapUTMUYECKUMK
npenapatamm lll knacca) nosbiwaet 3d)eKTMBHOCTb NPOoLeaypb!
N CHWXaeT puck peuuansoB Ol nocne BOCCTAHOBNEHUS CUHYCO-
BOr0 puTMa.

3a ucknoyeHnem pedpanoHa (cM. HWKe), 3MEKTUBHOCTb
6OJIbLUMHCTBA AHTUAPUTMUYECKUX NPEnaparos, UCMNONb3YEMbIX
ONs MeAWKaMeHTO3HOW KapAuoBsepcuu, yctynaet apeKkTusHoO-
¢t AUT, ogHako npw 3TOM cnocobe He TpebyeTcs NPUMEHEHME
Hapko3a/cepaumn. Beibop npenapara JOSXEH OCYLLECTBNATLCS C
Y46TOM BO3MOXHbIX NMPOTUBONOKA3aHUA 1 NO60YHbIX 3PeKTOB
npenapara, ceefieHui 06 3DEKTUBHOCTU NPenapaTos B Kynupo-
BaHWW NpeSLIeCTBYIOLMX NAPOKCU3MOB, MH(DOPMALMK O NPUHK-
MaeMblX nauueHTOM fIeKapCTBEHHbIX Npenapartax. Micnonbayembiii
LNs KynupoBaHus npenapar Takxke o6nafaeT npeAoTBpaLLaoLmm
apUTMNIO JENCTBUEM B OTHOLLEHUM BOSMOXHbIX PAHHWUX peuuamn-
BOB. lcnonb3yemble 4ns KynupoBaHus aHTUApUTMUYECKuUe npe-
napatbl MOryT cnoco6c¢TeoBatb TpaHcdopmauun ®I1 B TI, 410
MOXET CONPOBOXAATbCS MOBLILIEHUEM YACTOTbl XKENyL04KOBbIX
COKpALLEHUA W yXyALleHWeM COCTOAHUS nauueHta (BNAOTb A0
pasBUTMA FeMOLMHAMUYECKON HECTAabUNbHOCTU), B CBA3SU C 4eM
npoueaypy MeauMKameHTO3HOW KapAuoBepcun NpeanoyTUTENsbHO
NPOBOAUTL B YCII0BMAX BJI0KA MHTEHCUBHO Tepanuu.

lpokamHamng (HoBokamHammga), npenapar IA knacca, vaule
BCEro NMPUMEHSIETCH B KA4YecTBe Mpenapata Ans KynupoBaHus
napokcuamos ®I1. HecMoTps Ha AaBHOCTb €ro UCMONb30BaHUS,
KPYMHbIX KITMHWYECKUX UCMbITAHWUA ero 3dhdeKTUBHOCTM U 663-
omacHocTh He 6bi1o. penapat NpPOTWBOMNOKA3aH MpPU HanMyui
CTPYKTYpHOro 3a60neBaHus cepaua, THKENbIX HapyLUEeHMsX npo-
BoaumocTi. Cpeau no604HbIX 3DMEKTOB CNeyeT OTMETUTb CHU-
XeHue ALl, puCK XXenyno04koBoro apuTMOreHHoro fenctaud. me-
tOTCS CBEAEHMS O CHIDKEHUN 3PMEKTUBHOCTU NPU YBENNYEHNN
ONUTENbHOCTY BPEMEHM KYNUPYyeMOro napokcmama.

MponadeHoH, npenapar IC knacca, npu BHYTPUBEHHOM BBe-
OeHUn 06nafaet BbICOKOW 3(PEKTMBHOCTLIO B KynMpOBaHWUM
napokcuamos @I n focTato4yHo GbICTPLIM LeiCTBMEM (Kak npa-
BWJI0, NAPOKCU3MbI KYNUpyoTCca B TeyeHne 30 MUHYT - 2 4. no-
cne BBefeHUs npenapara). MepopanbHbli npuém nponageHoHa B
no3e 450-600 mr Takxe 3peKTUBHO KynupyeT napokcuamsl OF1,
HO B TeYeHue 60siee ANUTENILHOrO BPeMeHU (06bIYHO B Te4eHUe
2-6 4.). Takoi cnocob npuMeHeHUs nponadoeHoHa nonyYun Ha-
3BaHue «TabneTka B KapmMaHe». YuuTbiBas 60siee BbICOKUIA pUCK
no6oy4HbIX 3dhdheKToB Npenapara npu npuéme B GonbLiei aose,
NPUMEHEHNe CcTpaTernn «Tabrietka B KapMaHe» PEKOMEeHAyeTcs
TONbKO B TOM CNy4ae, ecnu 6e30MacHOCTb Npuéma 6onbLUen 4o3bl
npenaparta 6blna paHee OLEHeHa B YCNoBusaX cTauuoHapa. lpo-
nadpeHoOH NpoTUBONOKa3aH 60MbHbIM IBC 1 nauueHTam co CTpyk-
TYPHbIM 3a6onesaHuem cepfua. B ceasm ¢ 6eTa-6nokupyoLwmum
[ENCTBUEM Y NALMEHTOB C TAXKENON GPOHXMUANbHOW aCTMON B pej-
KWX CIyd4asx MOXET NpoBoLmMpoBaTb 6poHxocnasmbl. MoxerT Bbl-
3bIBaTb TpaHcopmauuio O B TI1, 4TO MOXET CONPOBOXAATLCA
nosbieHnem YCC 1 yxyaLIeHuem CoCTOAHUSA BOSTbHOrO.

BHyTpuBeHHas uHy3us amuopapoHa, npenapara Il knacca,
TaKXXe BbICOKO a(ppektusHa (8o 90% npu napokcusmax, -
TeNbHOCTbI0 He 60siee 48 4acoB) B BOCCTAHOBJIEHUU CUHYCOBO-

ro puTMa, HO KYNMpPOBaHWE MPOMCXOAUT HA HECKONbKO 4acoB
no3aHee, YeM Npu BBELEHUM MpOKauHamuaa unu nponageHoHa.
[Mpenapat o6ecneynBaeT CHUXEHNE YaCTOTbl COKPALLEHNA Xeny-
[l04KOB BO BpemMs napokcuama @I, aaHHbIN 3 eEKT pa3srBaeTcs
BbiCTpee.

PedhpanoH — HOBbI pa3paboTaHHbIl B Poccum aHTMaputmm-
yeckuin npenapart Il knacca, BBOAMMbIA BHYTpMBEHHO. lMpenapar
NPUMEHAIOT B CTAapTOBOM A03e 10 MKI/Kr (MefsieHHOe BBeAEHMe
B Te4eHne 3-5 MUHyT). Mpu coxpaHeHnn aputMum B TedeHmne 15
MUWHYT BO3MOXHbI NOBTOPHbLIE BBELEHNA npenapara no cxeme: 10
MKI/Kr — 10 MKr/kr — 10 MKr/Kr 4epe3 15 MUHYTHble UHTEPBaNbI.
MakcumansHas cymmapHas fosa cocrasnset 30 MKr/kr. B uensx
NOBbILIEHWS 6830NaCHOCT BO3MOXHO pa3ferieHne nepsoii BBO-
AMMOIA J03bl HA 2 BBEJEHNA (CXema: 5 MKI/Kr — 5 MKr/Kr — 10 mMkr/
kr — 10 mkr/kr). BeeseHne nprnapata npekpawiaeTcs Ha Jilo6om
3 3TanoOB B CNy4asx: BOCCTAHOBNEHWUS CUHYCOBOIO PUTMA; CHM-
xenus HCC <50 ya./MuH; yBennyeHns AnnTeNbHOCTU UHTepBana
QT=500 mc; pa3BuTUA NPOAPUTMUYECKUX 3D DEKTOB.

PedhpanoH, B oTnuume OT APYrux aHTUAPUTMUYECKMX npena-
patoB, NO3BONAET BOCCTaHABNMBATL CWHYCOBBIA PUTM HE TOMb-
KO NP1 NapoKCU3ManbHOIA, HO 1 NPW NepcUCTUpyloLLen opmax
®f1, npu aToM 3pheKTUBHOCTb NpenapaTa conoctasmma ¢ ANT
(okono 90%). [encTByeT 0K0MO 24 4. (B 60NbLUMHCTBE CNyvaes
KynupoBaHue oTMeyaeTcs B TedeHue 3-x 4acoB). OCHOBHOW He-
XenaTenbHbIn 3PEKT, Kak 1y ocTanbHbIX npenapatos lll knacca,
— YBENWYeHNe NpoaoMKMTENbHOCTM MHTepBana QT u puck aput-
MOreHHoro fencrtems (torsade depointes; puck cocTaBnsieT 0Kono
1%) B CBA3W C 3TUM pedpanoH MOXeT 6bITb UCMOMb30BaH TOMLKO
B YCNoBUAX 6M0KOB MHTEHCUBHOW Tepanuu, ¢ TeNemMeTpu4eckum
kKoHTponem JKI 0o 24 yacos.

OTREeNbHOTrO PacCMOTPEHUs 3aCNMYKMBAKOT Napokcu3mbl ®I1
u TIy 60onbHbIX cuHapomom BI1Y, nockonbky B Cryvyae HU3KOM
pedpakTepHOCTM A06ABOYHBLIX MyTeA NPOBEAEHNS, NAPOKCM3Mbl
NpoTeKalT C 04eHb BbicOKOW YCC, conpoBOXAAOTCH remomm-
HaMUYeCKO HECTABUNTbHOCTBI M MOTYT TPaHCHOPMUPOBATHCS
B OMACHbIe ANS XWU3HW XKeNy[J04KOBbIE apUTMUM, B CBAI3N C YEM
MOryT NOTpe6oBaTh He3aMeannTeNbHOro nposeaeHns AT,

Mpu napokcuamax @I wnmn TM ¢ nposBeeHneM No nyyky KeHra,
HEe CONPOBOXAAOLLMXCA FEMOANHAMUYECKON HECTabUNbHOCTbIO,
BHYTPUBEHHOE BBELEHME NPOKanHaMiaa unm ammoapoHa MoXer
6bITb UCNONb30BAHO ANS KYNUPOBaHWUA aputmMmn. Kpome Toro, yr-
HeTas npoBefeHue No fo6aBOYHOMY NyTU NPOBELEHNs, 3TU npe-
napartbl cHxatoT HCC BO BpeMs NapoKCcKU3ma, 4To Takxe crnocob-
CTBYET YNYYLIEHUID COCTOAHUSA 60NBHOIO.

MockonbKy Bepanamui, AUATUA3EM W OUTOKCWUH MPU BHYTPU-
BEHHOM BBEJIEHMM MOFYT YNy4LaTh NPOBEAEHNE MO Ny4Ky KeHTa,
JaHHble npenapaTbl NPOTUBOMOKa3aHbl Npu napokcusmax O y
60nbHbIX cuHgpomom BITY [68-70].

PekomeHzauum no BOCCTAHOBNIEHMIO CUHYCOBOr0 puTMa npej-
CTaBneHbl B Tabnuue 9.

8.4. Mpegynpexaenue peunausoB hubpunnayuu npeacepaui
C MCNONb30BaHNEM aHTMAPUTMUYECKNX NPEnaparToB
(noppepxuBaloLLas aHTUAPUTMHUYECKas Tepanus)

HasHayeHune aHTnapuTMuyeckux npenapatoB (AAM) ¢ uenblo
npegynpexneHns peunansos Of1 (napokcusmansHONW U nepeu-
CTUPYIOLLER, NocNe KapanoBepcumn) UCNOonb3yeTcs Npu Hanuyun
AIPKO BbIPQXKEHHbLIX CUMMTOMOB apuUTMUMW, KOTOpPbIE MNIOXO0 MOA-
[aK0TCA YCTPAHEHMIO CPEACTBAMI KOHTPONS 4acTOThbl CEPLEYHbIX
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Tabnuua 9. PexomeHaaLun no BOCCTAHOBNEHNIO CUHYCOBOI0 pUTMa

Pekomenpauum

Knacc | YpoBeHb | McTouHMK

INeKTpUYeCcKas KapamoBepcus PEKOMEHIYEeTCs 415 BOCCTAHOBNEHNS CUHYCOBOIO
puTMa y 60MbHBIX C OCTPOIA reMOANHAMNYECKON HECTABUNBbHOCTLIO

BoccraHoBneHme CuHycoBoro putma (nocpenctsom AT unn meanKameHTO3HON KapauoBepcui)
peKoOMeH/yeTCs Yy NaLMeHTOB C NapoKCM3MaSIbHON, NEPCUCTUPYIOLLEN UK ANUTENIbHO NEPCUCTUPYIOLLEN
chopmamu O, Npu HANUYUN KNUHUYECKUX NPOABMEHWIA, KaK YacTb CTPATErM KOHTPONS pUTMa

MpumeHeHne PedpanoHa MoxeT 6bITb UCMOb30BAHO, KaK anbTepHaTHBa
nnaHoBoi AT ¢ Lenblo BOCCTAHOBMEHUS CUHYCOBOMO PUTMA, B TOM Ymcie Npu
MepCUCTUPYIOLLLEM W ANIMTENTbHO nepcucTupytowem TeqeHnn @M wn 1M

Y naumeHToB 663 IBC unum CTPyKTYpHOIA natonorum cepaua ans apMakonorn4eckon
KapAnoBepCcumM HenpoAomKUTENbHbIX Napokcu3mos O pekomeHayeTcs nponageHoH

3a ncknodeHnem ®I1, conpoBoXaAOLLENCA reMOAUHAMUYECKON HECTABUNBHOCTbHO,
npu Bol6ope Mexay INT n MeanMKamMeHTO3HOI KapanoBepcuent cneayert
PYKOBOACTBOBATLCSA NPEANOYTEHNAMI NaLMEHTA 1 Bpaya

MpengapuTenbHOe NeYeHe aMnoAapoHoM, COTanonom Unu nponadgoeHoHOM creflyeT paccmMaTpuBaTh
A1 NOBbILEHNA 3 (EKTUBHOCTY 3NEKTPUYECKON KapAN0oBepCumn 1 npodunakTukn peunansos Orl

Y 0TAeNbHbIX NALMEHTOB C HENPOAOMKUTENbHBLIM (0 48 4acos) napokcuamom ®I1 n 6e3
COMYTCTBYIOLLEro CTPYKTYpHOro 3abonesanus cepaua unu N6C ansa BocctaHoBneHMs
CUHYCOBOr0 pMTMa LieN1Iecoobpas3eH 04HOKPaTHbIN NepopasbHbIA NpUém nponad)eHoHa B
no3e 450-600 mr (nogxon «TabneTka B KapmMaHe») npu yCroBum NpeaBapuTeNnbHON OLEHKM
6e30MacHOCTH Takoro neveHns nog koHutponnem KM B yCnoBusx cTaumnoHapa

Y 60nbHbIX ¢ IBC n/unun cTpyKTypHbIM 3260/€BaHWeEM CepALa ans
MeuKaMeHTO3HON kapamosepcun I pekoMeHayeTc aMMOAapoH

COKpaLLleHuni. Takas npoyunakTka NPOBOAUTCA NyTeM perynsp-
HOTO ANWUTENbHOr0 MPUMEHEHUS aHTMAPUTMUYECKNX NpPenapaTos
| knacca (annanuHuH 75-150 mr/cyT, nponadeHoH 450-1200 mr/
cyT, ataumand 150 mr/cyT v ap.) u il knacca (cotaton 160-320 mr/
CcyT, amnopapoH 200 mr/cyr).

AATT | knacca npoTMBONOKa3aHbl 60SIbHBIM CO CTPYKTYPHbIMM
3a60MeBaHMAMN Cepaua, ¢ HapyLWEHHOW CUCTOMMYECKONR (DYHK-
Lueli neBoro »xenyaodka (hpakLus BoIGPOCA NEBOro Xenyaoyka
40% 1 MeHee), ¢ NOO6LIMU NPOABNEHNAMM CepAEYHON HepocTa-
TOYHOCTW, NHO6GLIMKU hOpMaMK WLLIEMUYECKON 6ONe3HK cepaua
(He3aBMCMMO OT KNIMHWYECKUX NPOSIBAEHNI 3a60N1eBaHNA W NpPo-
BEAEHWS peBacKynapu3aauumn), a Takxke npu runepTpoddnun Muo-
Kapha NeBoro Xenyao4ka, paBHoN unu npesbillatowen 15 mm no
QAHHbIM 3X0KapAMorpachn4eckoro UCCneaoBaHms.

CoTanon MoXeT 6bITb MCNONb30BAH ANA NPOMUNAKTUKYA PeLu-
anBoB OI1y naumMeHTOB CO CTPYKTYPHLIM 3a60MeBaHNeM cepaua,
MBC. MpenapaT He peKOMEHAYETCS NPUMEHSTb NPU HANMYMN Bbl-
paXKeHHoW runeptpodoun Muokappa (y 3TUX nNauueHToB 4acto
0TMEYaeTCs YBENUYEHUE MPOJOIKMTENbHOCTI MHTepBana QT, B
CBSI3M C YeM MOBbLILLAETCA PUCK XXeNy[104KOBOr0 apUTMOreHHOro
[eNCTBMA npenaparta), XpOHWUYeCcKoi CepAeyHONn HeaoCcTaTO4HO-
CTU 1 NOYEYHOW HEA0CTATOYHOCTH.

EAMHCTBEHHbIM npenapatoM, PaspeluéHHbIM K MPUMEHEeHUI0
C Uenbl npounakTuku peunansoB @Iy 60MbHbIX CepaeyHON
HEeOCTaTOYHOCTbIO, ABNAETCH aMUOAAPOH. B oCTanbHbIX Cryyasx
amMnoJapoH He [O/MKEH MCMOMb30BaTbCA B KAa4yecTBe npenapara
nepeoro BbIGOPa BCNEACTBUE 3HAYUTENLHOIO KONUYECTBA HECep-
JIe4HbINA NO6OYHbIX 30(DEKTOB.

AAI moryT cnoco6cTBOBaTh YCYry6neHnto HapyLLeHnin NpoBo-
ANMOCTU CepALa W 0Ka3blBaTb NPOAPUTMUYECKOE AEACTBINE AAXKe
y MauueHTOB, HE MMEILLMX NMPOTUBOMOKA3aHWA K UX NpPUMeHe-

HUI0. BOT no4emy npu HasHaYeHU MeaUKaMEHTO3HOW aHTUapuT-
MUWYeCKOI Tepanun 0653aTeNbHO JOKEH NPOBOAUTLCA KOHTPOSb
3P eKTMBHOCTM 1 6€30MACHOCTU NEYEHNS, BKITHOYAOLLNIA CEpUn-
HbIit KOHTPOSb KT B NepBble CYTKU NEYeHUs W, XKenartenbHo, Xon-
TEPOBCKOro MOHUTOpUpOBaHus JKT.

PekomeHfjauum no npoBefieHNI0 NOALePXKUBAIOLLEN aHTUAPKT-
MUWYeCKOoil Tepanuu npefcTasneHsl B Tabnuue 10.

8.5. Ponb HeaHTMapuTMUYECKUX NpenapaTos B

npeaynpeXaeHun peunausoB ubpunnayuu npeacepaui

bnokatopbl peHWH-aHrMOTEH3NH-aNIbLOCTEPOHOBON CUCTEMDI
(MHrMBMTOPLI aHrMoTeH3MHNpeBpaLlaoLlero gepmedTa [AlO]
1 6110KaTopbl PeLenTopoB aHruotensuHa [BPA]) npenatcteyoT
pa3sutuio Oy 60NbHLIX CEPAEYHON HEJOCTATOYHOCTHIO U K-
NepTOHNYeCcKO 60Me3HbI0 (0COBEHHO NPU HaNMYWKU TUNEpTPo-
thun nesoro xenynoyka). imeloTcs orpaHuyeHHble CBEAEHUs 0
TOM, YTO NMPUMEHEHUEe 3TUX MpenapaToB MOXeET Cnoco6CTBOBATh
NOBbILLIEHWNO 3PEEKTUBHOCTU KapAnoBepcUM U NojLepxusaro-
LLeli aHTMApUTMUYECKON Tepanuu. HazHadyeHne aTuxX npenapatos
605bHbIM O[T 6€3 conyTCTBYHOLLINMX 3a60/1€BAHUI CEPAEYHO-COCY-
OUCTON cUCTeMbl (TMNEePTOHNYECKON 60Me3HM, NOCTUH(APKTHOIO
KapAMoCKNepo3a, CepAeyHOi HeOCTaTOMHOCTU) He PEKOMEHLO-
BaHo (Tabn. 11).

8.6. HemepukamenTo3Hoe nevenue @I

C mMomeHTa NepBOro OMMCaHWS TPUITEPOB B NMErOYHbIX BEHAX,
VHULMMPYIOLWKMX napokenamanbHyto ®I1 [85], kateTepHas abna-
ums ®I1 13 cneumann3npoBaHHO aKCNepUMEHTaNbHOM NpoLeay-
pbl NpeBpaTuiach B pacnpocTPaHeHHbIA METOA fevyeHus 1 npo-
hunaktukmn peunamsos OI1 [86-87].

8.6.1. lMokasanusk kaTeTepHoii abnayuu
KatetepHas abnaums pekoMeHayeTcs 60MbHbIM C CUMMNTOMHON

| 13|



EBPA3VIVICKUI KAPOWOIIOMMYECKU XKYPHATT
EURASIAN HEART JOURNAL

Tabnuua 10. PekomeHpawuu no npeaynpexaeHuto peuuasoB ubpunnauuu npeacepanil ¢ UCnonb30BaHUEM aHTHAPUTMUYECKUX NpenapaTtos

Pekomenpaums

Knacc | YposeHb | NcTO4HMKM

Boi6op AAT fomKeH 6bITb TLLATENbHBIM, YYUTIBAIOLLMM HANWUYMe CONyTCTBYIOLLIMX
3a60neBaHuin, PUCK NOGOYHLIX 3GDCHEKTOB NpenapaTos 1 NpeanoyTeHUs nalneHTa

1-3

AnnanuHuH, 3TaUKM3NH, NponadieHoH NN COTanon PEKOMEHAYHTCA AN NPeaynpexaeHns
peunausoB ®I1y naumeHToB 63 CTPYKTYPHOr0O 3ab0neBaHmns cepaua

1-3

AMWNOAAPOH peKOMEHIYeTCa Ans npeaynpexaeHns peuyuaneos
@Iy nauneHToB C CepAe4HON HeJOCTaTOYHOCTbIO

1-3

AmwnopapoH sensetca 6onee apdeKTUBHLIM B NpeoTBpaLLieHnmn peuuamsos @1, yem gpyrue lla C 1-3
AATT, Ho 06nafaet BHECEPAEYHbIMM MOOOYHBIMU 3(PEKTaMMN, PUCK PA3BUTMS KOTOPbIX
YBENUYNBALGTCA NO Mepe YBeNMYeHus [03bl npenapara u CpoKoBs ero npuéma. Mo aToi npuynHe
apyrue AAT n nHTepBEHUMOHHOE nedeHne @I cneayeTt paccmaTpueath B NepBy 04epesb

MaumeHTsbl, NPUHUMAIOLLME MOLAEPKMBAIOLLYI0 aHTUAPUTMUYECKYIO TEpanmio, LOMKHbI MPOXOAUTL lla C 1-3
nepuoanyeckoe o6cnefoBaHue ¢ Lenblo OLeHKN 6e30MacHoCTV NPOBOAUMOrO feYeHus

[lns oueHKM 6e30MacHOCTY feYeHNs B NEePBble CYTKM NPMEMA aHTUAPUTMUYECKOMN Tepannu
peKkoMeHAyeTcs cepuiiHblit koHTposb KT ¢ oueHKoi gnutenbHocTh nHTepsanos PQ, QRS n QT,
NPeanoYTUTENIbHO TAKXKe NPOBEAEHME XONTEPOBCKOr0 MOHUTOPMPOBaHUa IKI Ha 2-3 CyTKM ie4eHns

Mmnnantauma 3KC 1 HazHaYeHne NOLAEPKMBAIOLLEN aHTUAPUTMINYECKOI Tepanmm
L1enecoo6pasHo y NaunueHToB C peLmnansupytowum Tedennem Of1, conpoBoxaaroLLercs
BbIPQKEHHbIMMW KMHUYECKUMU NPOSBAEHUAMM, NPU HANMYUN ANCHYHKLUM
CWHYCOBOTO y3/1a UMW HapyLIeHUN NpeacepaHO-KeNnyA04KOBOro NPoBeAeHuUs, Npu
HanU4U1 NPOTMBONOKA3AHUI UMK OTKA3Y OT MHTEPBEHLIMOHHOIO nevenus Ofl

lMpoBefeHne NoAaePXKNBALOLLEH aHTUAPUTMUYECKOI Tepannuu B «Cenom nepuoae»
(90 gHeit) nocne MHTEPBEHUMOHHOTO NieveHusa Ol LenecoobpasHo AN nojaepxaHums
CWHYCOBOr0 pUTMa B CBA3U C BbICOKMM PUCKOM PaHHUX peunansos Il

9KC), yanunennem uxtepsana QT (>480mc ans AAI ll knacca)

MopaepxumBaroLLas aHTMapUTMUYECKas Tepanusa NPOTUBOMNOKa3aHa naumeHTam
CO 3HA4YMMON AMCAYHKLMER CUHYCOBOro uUnu AB y3noB (6e3 NOCTOAHHOIO

Tabnuua 11. PekomeHAaLuM No UCNONb30BAHUI0 HEAHTHAPUTMUYECKUX NPEnaparos ¢

Lenbio NpeaynpexaeHns peLuanBoB hubpunnauum npeacepani

PekomeHpaums

YposeHb | UcTOYHMKK

Wuruéutopsl AM®, BPA 1 6eta-6510katops! LenecoobpasHbl ans npodounaktuki @Iy nauneHTos
C Ceplie4Hoi HeJ0CTaTOMHOCTBIO M CHUKEHHO (PpaKLmMen BbIGPOCA IEBOr0 XKenyao4ka

NHrnéutopbl AM® nnn BPA uenecoobpasHbl ans npodunaktuki Oy nawneHTos ¢
TMNEpPTOHNYECKOI 60NE3HbD, 0COBEHHO NPYU rMNEPTPOCHMM NIEBOTO XENyA04Ka

JleveHne nuruéutopamu AM® unnm BPA MOXeT paccMaTpmBaTbCs Y 60SbHbIX C
@I, peunanBUpYIOLLEI NOCe KapanoBepcun unmn Ha ooHe npuéma AATT

WHrnéutopel AMN® unn BPA He pekomeHAyOTCA Ans npesynpexaequs peunansos Oy
60MbHbIX 6€3 CONYTCTBYHOLLMX 32001€BAHNIA CepLeYHO-COCYANCTON CUCTEMBI (TUNEPTOHUYECKON
601e3HU, NOCTUH(APKTHOIO KapAMOCKIepo3a, cepeyHoin He0CTaTO4HOCTH)

napokcuamansHoi @I [knacc nokasaHuii I, A] unn cUMNTOMHOM
nepcuctupytowen O [knacc nokasanui lla, B], pe3ncTeHTHON no
KpanHel mMepe K OAHOMY aHTWapUTMUYecKoMy npenapary | unu
[l knacca [88]. Mogo6Hasa npakTuka 060CHOBbLIBAETCS Pe3ynbTa-
Tamu paHAOMU3MPOBAHHbIX UCCNe0BaHWUIA, B KOTOPbIX abnauus
NPUBOLANA K YNY4LIEHUIO KOHTPOMSA PUTMA CepALa No CPaBHEHMIO
C aHTMapuTMuyeckumu cpegcrsamu. Mpu meTa-aHanuse uccne-
[OBaHUIA, BbIMOMHEHHbIX NMPEUMYLLECTBEHHO HA 6OMbHLIX C na-
pokcusmansHon @I, Takxke 66110 NPOLEMOHCTPMPOBAHO SIBHOE
NPEMMYLLECTBO KaTeTepHOI abnauuu nepes aHTMapUTMUYECKON
Tepanuen [89-90].

Pe3ynbTatbl MCCNEJ0BaHUNA, B KOTOPbIX HANPAMYIO CONOCTaBNSA-
NN aHTMAPUTMUYECKME CPEACTBA WNIM KATETEPHYIO PagnoyacTtoT-
Hyt0 abnaumio (PHA) B Ka4eCTBE METOZI0B N1eHEHMS NEPBOI IMHNK

y NauneHToB ¢ napokcuamanbHoit ®f1, orpaHnyeHsl [91], 04HaKo
MMEILLIMECS AaHHbIe YKA3bIBAOT Ha 60Mee BbICOKYIO apeKTnBs-
HOCTb abnauum [92]. Y4uTbIBas BbICOKYIO BEPOATHOCTb KOHTPO-
na puTMa cepaua C NomoLLblo KateTepHOW abnaumu y 601bHbIX
C napokcusmanbHon @I U MUHUMANbHBIMW NpPU3HAKaMK Mo-
paXeHus cepaua, a TakXe OTHOCUTENIbHYI0 6e30MacHOCTb 3TOro
MeToZa (ecnu npoLieaypa BbINONHAETCS B LIEHTPE, UMEKOLLEM [0-
CTaTOYHbIA ONbIT), abaUMs MOXET paccMaTpuBaTbC Kak MeToj
neYyeHns nepeoro paga, T.e. 6e3 npeawecTeyrowero npuema AAr
[knacc pekomeHpgaumit lla, B/C]. HegocTaTo4HO AaHHbIX 06 3dh-
(heKTUBHOCTM KaTeTePHOM abnauuu npu ANUTENbHO NepCUCTUpY-
towen (6onee 1 roga) @I [knacc pekomeHaauwii lib, C] [88].
Wceneposanns CASTLE [93], AATAC [94], CAMERA-MRI [95]
nokKasanu npeuMyLLecTBO KaTeTepHoil abnauuu nepen Menuka-
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MEHTO3HbLIM fle4eHneM y 60nbHbIX ¢ PI1 CO CHUKEHHON (PpaKLmen
Bbi6poca JIK v cepae4yHON HeLOCTaTOYHOCTLIO. Y NauueHToB Mo-
Cne KateTepHoW absauun J0CTOBEPHO noBblwanack OB, cHuKa-
NNCb YUCNO roCNUTANM3aLUMUA U CMEPTHOCTb. Y AaHHOI KaTeropmm
60NbHbIX KaTeTepHas abnaums nokasaHa ¢ Knaccom pekomeHja-
uui lla (B) [96]. Cnefmyet OTMETUTb, YTO B NOCNEAHEM KPYMHOM
paHfoMu3npoBaHHOM uccnegosaHun CABANA, B kotopom y 1/3
naumeHtoB ¢ ®I1 6bina cepaeyHas Hegocrato4HocTs II-Ill knacca
no Hbto-MopKekoli Knaccudukawuum, npevMMyLLecTs KaTeTepHoil
abnaumm no CHWXEHUID PUCKOB CMEPTU, UHCYNbTA U KPOBOTEYe-
HUMA, NO CPABHEHWIO C aHTUAPUTMWUYECKON Tepanueil, NpoLeMoH-
CTPUPOBAHO He 6bino [97].

B HacTosLlee Bpems Haub6omnee pacnpoCTpaHEHHbIMU BUAAMU
WHTEPBEHLMOHHOTO neveHns O ABnfeTcqa BHyTpUCEpLe4Has
katetepHaa PHA n 6annonHas kpuoabnauna (Kpuonsonsums) ne-
FOYHbIX BEH.

8.6.2. llogroToBka 60/bHBLIX K KATETEPHONH abnaymu

MpenonepaunoHHas NOLTOTOBKA K W30MALMN NErOYHbIX BEH
UMeeT BaXKHelLLee 3Ha4eHne 4 6e30nacHOro NpoBejeHus npo-
Lefypbl 1 JOMKHA BKNIOYATL:

1) 06s3aTenbHble METOAbI 06CeS0BaHUS NALMEHTa (XKanoobl,
aHaMHe3, KIIMHUYeCKNe U BUOXUMUYECKNe aHanNNU3bl KPOBK,
koarynorpammy, KT, axokapauorpaduio (3XOKT), xonte-
poBCKoe MOHUTOpMpoBaHue JKT).

2) [HononHutensHble MeToAbl 06CNeA0BaHUSA — aHANN3 KPoBK
Ha TOPMOHbI LIMTOBUIHOI XXene3bl, KOMNbIOTEPHYK TOMO-
rpacmio cepaua ¢ KOHTpacTUpOoBaHuem (Mpu BOSMOXHOCTH),
9KT cTpecc-TecT unm CTPeccaxoKapamorpadomio, a TakxKe Ko-
pOHapoaHruorpadunio, Npyu Heo6XoAUMOCTH.

3) 06s3ateNibHasn aHTUKOATYNAHTHAS Tepannus — aHTOrOHUCTI
ButamuHa K (uenesble 3HaveHus MHO 2-2,5) unm HoBble
opanbHble aHTukoarynaHtel (HOAK) (anukca6ad, pabura-
TpaH, pusapokcabaH) 3a 3-4 Hefenu fo onepauuu. Y mono-
ObIX NAUWEHTOB C 3KTONUYECKOW (¢pokycHom) chopmon Ol
1 HEBbLICOKMM PUCKOM TPOMOO3MOBONIMYECKUX OCIOMHEHUN
(CHADS2VASC (cm. Huxe) — 0-2 6anna) AnuTeNbHOCTb aH-
TUKOArynstHTHOM Tepanun MOXKeT OblTb COKpaLLeHa, Npu yc-
NOBWW UCKNKOYEHNs TpoM603a N1eBOro npescepams ¢ nomo-
LLb}0 YPECMULLEBOLHOIO MW BHYTpUCEpAe4HOro IXOKI unn
KOMMNbIOTEPHO TOMO-aHrnorpadpuu. G Lenbio yMeHbLUEHUS
pucka KpoBoTeyeHuin Bo3MoxHa oTmeHa HOAK 3a 24 4aca
(pmBapokcabaH) unu 3a 12 yacos (anukcabaH, faburatpaH)
[98-100].

4) KartetepHas abnaums MOXeT BbINOMHATCA Ha (hOHe npuema
npenapatos rpynnbl HOAK: faburatpaHa [Knacc peKkomeH-
Jaumin I, A] n pusapokcabaHa [knacc pekomengauunii 1, BJ.
B xofe kateTepHoi abanyuu NpMMeHSeTcs B/B renapuH nop
KoHTponem ACT (Bpemst 06pa3oBaHWS KPOBSHOMO CrycTka)
He meHee 300-350 cek.

5) Bozo6HaeneHue Tepanum HOAK pekomeHayeTcs He No3fHee
3-54acoB Nocne OKOHYaHWs KaTeTepHoI abnawum nocne uc-
KMKOYEHNS reMonepuKapia u pucka Apyrux noTeHunanbHbIX
KpoBoTeYeHuii [88].

8.6.3. Texunka katTeTepHoi abnaynn

BaxHeliLLeil, a B 3Ha4NTENILHOM YUCNE Cy4aes U JOCTATOYHO
Lenbl KateTepHON abnauun Kak npu napoKCU3ManbHOM, Tak W
npu nepcuctupytowlein opme ®I1, aBnseTca nonHaa usonauus
YCTbEB NeroyHbix BeH (J1B) [knacc pekomeHgauuii I, A] Kak oc-
HOBHOrO TpurrepHoro paktopa ®I1 [88]. 3T1a uenb MOXeT ObiTb
JOCTUTHYTA C WCNOJIb30BAHWEM KATETEPHOW W30NALUUM YCTbEB
NeroYHbIX BEH C WCMOJIb30BaHWEM PALMO4ACTOTHON 3Heprum
(PYA) unu 6annonHoi Kpuoabnaumn (puc. 3). Takxke nsonauus
NeroYHbIX BEH MOXET ObITb JOCTUrHYTa NPU PacLUMPEHHON (aH-
TPANbHOW) LMPKYASPHOA M30MALMN NErOYHbIX BEH C UCMOMb-
30BaHMEM CWUCTEM HABUTaUWOHHOMO HEMNOOPOCKONNYECKOr0o
3D-kapTupoBaHus.

Mpu napokcuamansHoi hopme O ncnonb3oBaHne Kak paamo-
YaCTOTHOW 3HepruW, Tak W Kpuoabnaumn B CPaBHWUTENILHOM UC-
cnefoBaHum «FIRE&ICE» (2016 r.) AeMOHCTPUPYET 0UHAKOBYHO
3(bPeKTUBHOCTb — 0KONO 65% Cny4aeB COXpaHeHUs CUHYCOBOIO
putMa 6€3 MCMONb30BaHNUS aHTUAPUTMUYECKMX CPEACTB B Teye-
Hue roga nocne smewarenscrea [101]. B cnyyae peunausa @1,
470 B OOJNIbLUMHCTBE CNy4yaeB CBA3aHO C HEMONHOW U3onauuen
NEroYHbIX BEH WM 0TCPOYEHHLIM BOCCTAHOB/IEHMEM NPOBELEHMS
TPUITEPHOI aKTUBHOCTU U3 NEr0YHbIX BEH B NIEBOE NpPeAcepane,
MOXET ObITb BbINMONHEHA NOBTOPHASA KaTeTepHas M30NALUmMa YyCTbeB
NeroYHbIX BeH. 3TO MNOBbILLIAET CyMMapHYK 3(h(heKTUBHOCTb B
COXpaHeHuu cuHycosoro putma 1o 80% wu 6onee. bonbHbIM C
nepcucTupytoLLein dopmoii Ol B Ka4ecTBe NEPBOro KATETEPHOIO
BMeLLATeNIbCTBA (PAAN0Y4aCTOTHOIO UK Kpuoabnawmm) Takxe pe-
KOMEH[YeTCs N30/1ALmMa NeroYHbix BeH [88].

Y 607bHbIX C NEPCUCTUPYIOLLEN U ANNUTENBHO NEPCUCTUPYIOLLEN
O 3hheKTUBHOCTb KAaTETEPHON M30NALMUMN NIEFOYHBIX BEH HIKE,
4eM Y 60MbHbIX C NapoKcuamanbHoi hopmoid. G Lienbto NoBbiLLe-
HUA 3(PEKTUBHOCTN BMELUATESIbCTB Y 3TON KaTeropum 60JIbHbIX
npeanpUHAMANMCL MOMbITKA PaCLUMPEHHbIX BO3MAEACTBWII B ne-
BOM npegcepauun (nomumo usonauuu J1B), Bknovawowmx B cebs
NuHenHyo abnaunio (Moamdmkaumio) cyberpara (Muokapga Jn),
30H T.H. CAFE «KOMNMEKCHbIX (PParMeHTUPOBAHHbIX SMEKTPO-
rpamm» B JIM, abnauuu napacumMnaTu4ecKkmx raHrivmes, pOTOPOB.
X0TA pesynbTaThl, NONYYEHHbIE B OTAEMbHbIX LIEHTPAX, 0Ka3anuch
06HaeXXMBAOLLMMM, B NPOCMEKTUBHBIX PAHAOMU3UPOBAHHbIX UC-
cneposaHuax (STARAF, REAFIRM) [102-103] adpcpekTuBHOCTbL
NoA06HbIX BMeLLATENbCTB He Oblfa noATBepxaeHa. B HacToswee
BPpEMS AaHHble BO3AEACTBIA Ha «Cy6cTpaT» I ¢ Lenbo noBblLLe-
HuA 3hpekTUBHOCTM PHA B Ka4yecTBe PYTMHOW NpakTuKK ybenmn-
TeNIbHOr0 060CHOBAHNA He UMEIOT [Knacc pekomengauui lib, B/C].

Pucynok 3. 3onsiuus ycTbs nerovHoi
BEeHbl METOAOM: A - paM04yacTOTHOM
KaTeTepHoii abnawyuu; b - 6annoHHoN

. 4 KaTeTepHoil Kpuoabnauum

' CTpenikamu 0603HayeHsbl: 1 — UUPKYNAPHBIA
Karterep Jn1s perncTpayny 3neKTPUIeCcKoN
aKTUBHOCTY U3 YCTbS JIEIr0YHOMN BEHbI, 2 —
Karerep A5 PYA; 3 — 6anoHHbI KaTeTep
4715 Kpnoabnaymu, yCTaHOBJIEHHbIN B YCTbE
" JIero4HON BEHbI.
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AP eKTMBHOCTL KaTETEepHOW abnauun Haumbomnee BbICOKA Y
nuy Monoxe 65 net, 663 NPM3HAKOB OPraHM4YeckKoro nopaxe-
HUS CepAua, r’MnepTOHNYECKON BOSIE3HU W anHO3 CHA, UMEIOLLMX
HOPManbHbIA WK HE3HAYUTENIbHO YBESTMYEHHbI 06LEM JIeBOTO
npegcepaus. Y aTux nauMeHToB KateTepHas abnauus MOXeT pac-
CMaTpMBaThCA B KA4eCcTBE MepBOro atana NnpoTMBOAPUTMUYECKO-
ro nevyeHuns. 3 eKTUBHOCTb BMeLLIATENIbCTBA Y TaKUX KaTeropuii
60NbHbIX MOXET npesbiwaTtb 80%.

Bonpoc 0 nonb3e kaTeTepHoi abnauuy y nui, ¢ 6ecCUMNTOM-
HbIM Te4yeHnem O no60oit POPMbI [0 KOHLA He peLUeH. Y JaHHON
KaTeropmn 60NbHbIX BONPOC 0 BMELLIATENbCTBE JOMKEH PELIATCS
C YY4eTOM WHAWBMAYA/bHLIX PUCKOB W NPELNnoYTEHUA nauneHTa
[knacc pekomeHgaumi 116,C].

PekomeHZaumMn no KaTeTepHON U XMPYPrvyeckoin abnauum npu
@[ 0606LLEeHbI B TabnMLe 12.

MpoBenenne KatetepHon abnauum O CONpPsXEHO C PUCKOM
TSXKENbIX U NOTEHUMANbHO (haTasibHbIX OCNOXHEHWNA, BKOYas
nueynsT (<1%), TamnoHagy cepaua (1-2%), noBpexneHns co-
CynoB (2-4%), XpOHWU4ecKuin napes guadparmanbHoro Hepsa (1-
2%), CTeHO3bl NEroYHbIX BeH (<1%), npencepaHO-NULLEBOSHbIE
uctynsl (<0.5%) n ap. Hactota nertanbHbIX ucxofoB <0,2%.
Kpome T0ro, B 5-20% no aaHHbiM MPT nocne abnaumn BbisiBNs-
t0TCS 6ECCUMNTOMHbIE 3MOONIOrEHHbIE QYaryt B FOIOBHOM MO3Te.
B cBsi3n ¢ aTum KatetepHas abnauus ®I1 gomKHa BbINONHATLCS
crneumanncTamn, UMEKLMMN A0CTaTOYHbIA ONbIT MPOBEAEHUS
NoA06HbIX BMELLATENbCTB, KOTOPbIE CMOrYT CBOEBPEMEHHO na-
FHOCTUPOBAaTb M KOPPUTMPOBaTb BO3MOXHbIE OCIOMHEHNS Mpo-
Leaypbl, a camMa onepaumus AoKHa NPOBOAMTLCS B CMELMann3n-
POBaHHOM MeLMLUMHCKOM LeHTPe Ha perynsipHoil 0CHOBE.

B nepuonepauuoHHOM Nepuoae U He MeHee 3 MecsLeB nocne
BMELLATeNbCTBA BCEM BOMbHbIM, [JaXe B CNyyae OTCYTCTBUS pe-
uuauBos @I, nomKHA NPOBOAUTLCS aHTUKOArynsHTHas Tepanus.
Mepepn NPUHATUEM peLLeHUs 06 WHBA3UBHOM BMeLLaTeNbCTBE Na-
LMEHT JOMKEH NONYYNUTH NOMHYIO 11 OCTOBEPHYIO MHDOPMALMIO O
NoJb3e, pUCKax 1 anbTepHATUBHBIX BOSMOXHOCTAX neyeHus Ofl.

Y 60nbHbIX ¢ @I, HanpaBnNAeMbIX Ha XMPYPru4eckoe JieveHne
CepAeyHOI NaTonoruy (3amMmeHa KnanaHoBs, a0PTOKOPOHAPHOE LLUYH-
TMPOBAHME W Ip.), B KA4eCTBE LOMOHUTENBHOr0 BMELIaTeNsCTBa
«Ha OTKPbLITOM CepfLe» MOXET BbINONHATLCA T.H. onepauus «fla-
GUPUHT», NPeANonaratLLas XMpypruveckyro n3onaLmnto nérovHbIx
BEH 1 (pparmeHTaLmMio MoKapaa o6oux npeacepanini npyu NoMoLLu
T.H. TEXHWUKW «pa3pe3a 1 LWBa», UIv MHTpaonepaLmoHHas abnayns
C MCMONb30BAHMEM CMELMaNbHbIX BUNONAPHBIX PALMOYACTOTHBIX
KaTeTepoB WNU CreumnarnbHbIX KaTeTepoB [ BHYTPUCEPAEUHbIX
KPUOTEPMUYECKUX BO3JENCTBUIA (CM. Tabn. 12). Xupypruyeckue
MeToAbl NeyveHns O no3BonAoT 06ecneynBaTb 601ee HaAeXHbII
KOHTPOMb pUTMA NpW NEepCUCTUPYIOLLEA N ANUTENIbHO NEPCUCTM-
pytowien @I (B8 70-90% cny4aeB B OTAANEHHON NepCrneKTuBe) no
CPaBHEHWIO C TPALULMOHHBIMI KaTeTEPHBIMU BMELLATENIbCTBAMM.
B T0 e Bpems, MHTPaornepaunoHHble BMELLATENIbCTBA CONPsSXe-
Hbl C 60J1€€ BbICOKUM PUCKOM OCITOXHEHWIA (80 6-10%).

8.6.4. Abnaynsa aTpuoBEHTPHKYNAPHOIO
COCAUHEHNS U CTUMYNALNA XENYLO04KOB

A6naums atpuoBeHTpUKYNApHOro (AB) coefuHeHMs U UMNNIAH-
Taumsa anekTpokapamoctumynaTopa (3KC) obecne4mBaeT BbICOKO-
3(PMEKTUBHBIA KOHTPOSIb 4ACTOTbI PUTMA XKeNYJ04KOB Y 60SIbHbIX
¢ ®I1, ynyyLuas Ka4eCTBO XXM3HM 3TUX NALMEHTOB, HO He OKa3blBas
3HA4UMOro BIMAHMSA Ha NPOrHO3. Co3faHune NoNHOM UK YacTuy-

Tabnuuya 12. PexomeHaauum no kaTeTepHoi u xupypruyeckon abnauuunpu @I

PexomeHpaaLuu no KaTeTepHoil abnawum

YposeHb | McTOYHMK

®I1, peaucteHtHoi K 1 unu 6onee AAM | unu Il knacca

KarteTtepHas abnaumus nokasaHa npum CUMNTOMHOA NapoKcU3MasbHON

@1, peancteHTHO K 1 unu 6onee AAM | unu lll knacca

KateTepHas abnauus Lienecoo6pasHa npu CUMNTOMHONA NepCUCTUPYIOLLEN

KateTepHas abnauus LenecoobpasHa y 60MbHbIX C CEpAEYHOI HEA0CTATOYHOCTbIO U conyTCTBYOLWEi Ol

KateTepHas abnawms MOXeT paccmMaTpuBatbCs Npyu CUMITOMHOM
OnuTenbHO nepcuctupytollen (>1 roga) Ofl

B Ka4eCTBe [J0MOHUTENbHbIX 3Tan0B KaTeTepHON abnaumm

A6naums «cy6etpara ®f» (nuHerHas abnaums, abnauus CAFE — KomnnekcHbIX
(pparmMeHTUPOBAHHbIX 3NEKTpOrpamMm, raHrnues J1M) MoryT pacmarpusarbes

102-103

TeYeHUN NapoKcu3masbHo 1 nepcuctupytoLein erl

KateTepHas abnauus MoXeTt paccmaTpusarbCs npu 6ecCMNTOMHOM

[1b C 88

PekomeHaauuMu no Xupypruyeckoii abnawum

W Ip. Npyu He3EKTUBHOCTI AaHTMAPUTMUYECKKIX NPenapaToB

Xupyprudeckas abnauus nokasaHa npy onepaLnsax Ha «0TKPbITOM CepaLe»,
T.K. IPOTE3MPOBaHNe MUTPANbLHOTO KNanaHa, a0pTOKOPOHAPHOE LLYHTUPOBaHMe

Xupypruyeckas a6nauus Lenecoo6pasHa npu NepeucTUPYIOLLBH 1 ANNUTENLHO NepPCUCTUPYIOLLEH
®I1 B OTCYTCTBUE MHbBIX NOKA3AHWII [15 ONEPALNN HA «OTKPLITOM CepAaLe» Npu HeadheKTUBHOCTY
NPeALIecTBYIOWNX 1 UK 607186 BHYTPUCEPAEYHBIX KATETEPHbIX abnaLuii

Xupyprudeckas abnaums MOXeT paccmMaTpuBatbCs Npu napokcusmansHoi @Il B oTcyTCTBNE
WHbIX NOKa3aHWi AN onepalmn Ha «0TKPLITOM CepAaLe» npu HeadhheKTUBHOCTH
npegLiectsyolwux 1 unu 60nee BHYTPUCEPLEYHBIX KATETEPHbIX abnawnii
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HOW (Moaudpukaums AB npoBefeHus) npencepaHO-Xenynoyko-
BO 6110Kaabl AOCTMIAETCS C NMOMOLLbK KATETEPHO AeCTPyKLMN
aTPUOBEHTPUKYNAPHOMO y3Na Unm nyyka lica ¢ nomMoLLbio paguno-
4aCTOTHOrO TOKA.

Abnaumns AB coeauHeHns 060CHOBaHa, KOrda KOHTPONb 3a
4acTOTON CepAeyvHbIX COKpalleHuit npu O He JOCTMXUM C UC-
nosib30BaHWEM NpenapaTtoB, OKa3blBAKLWMX BAUSAHWE HA Npej-
CepAHO-XXenyao4KoBY0 NPOBOANMMOCTb (C.M. Bbllle). A6naums AB
COEMHEHMsS MOXET BbIMOMHATLCS NpU NI060M BapuaHTe KUHU-
yeckoro TeveHns O, HO Hanbonee 4acTo NPOBOAUTCS MpPM MNo-
CTOSIHHOW (nepmaHeHTHOI) dpopme I, T.e. B Tex cryyasx, Korga
COXPaHeHNe CUHYCOBOr0 PUTMAa HEBO3MOXHO WNIM MPU3HAHO He-
L1enecoo6pasHbIM.

Mmnnantupyembiit 3KG gomKeH 6bITb HafLeNeH YacToTHO-afan-
TUBHOW (yHKUMeR. OfHOKamepHas CTUMYNALUS XeNy[o4yKoB B
pexume VVIR npumeHsetca npu noctosHHou opme OI1, aByx-
KamepHas cTumynauus npegcepauin u xenynoukos (DDDR) -y
NauneHToB C Nepuojamu CUHYCOBOro putMa. PeLueHmne 0 Heo6xo-
AUMOCTM UMMJIAHTALMN PECUHXPOHN3YPYIOLLEro YCTPONCTBA UK
aBTOMATMYECKOr0 KapawoBepTepa-aedubpunnatopa onpeaens-
eTCA HanM4ymeM COOTBETCTBYHOLLMX [OMOMHUTENbHbIX NOKa3aHWIA
(Tabn. 13).

8.6.5. dubpunnayna n TeneTaxHne npegcepani npu
curgpome Bonbgha-lapkurcona-Yaiira (BIY)

Hanuune cungpoma BIY noBbiwaeT BepoATHOCTb BO3HWUKHO-
BEHUS MAPOKCM3MOB (PUOPMANALUNN U TPeneTaHns Npeacepanii.
Kpome TOro, Hanuyue [AOMOAHUTENILHOTO NPOBOASALLEr0 MyTw
(ANTMT) pewatowim 06pa3oM CKas3bIBaETCS Ha XapakTepe 311eKTpo-
Kapanorpadnyecknx 1 KIMHUYECKNX NPOSIBNIEHNIA 3TUX apUTMUIA.

MaumeHTbl ¢ NpeaBo36YXaeHWeM Xenyao4kos u OI/TI umerot
MOBbILLEHHBIA PUCK YCKOPEeHHOro nposefeHus Yepes MMM, npuso-
JALWNIA K BbICOKON 4acTOTe COKpALLEHWs »enynodkos (puc. 4), ¢
NOTEHUMaNbHON BEPOATHOCTbIO TpaHchopmaumn OT1/TM B donbpun-
NAUMI0 KeYA04KOB M PasBUTMIO BHE3AMHOW CEepLevHOi CMepTy
(BGC). Hacrota BCC y 60nbHbIX ¢ cuHapomom Bonba-lMapkuHco-
Ha-Yaiita coctasnser ot 0,15 0o 0,39% B TeyeHue 3-22 ner. lNpu
@Iy naumeHToB C NPU3HaKamu aHTerpagHoro nposegenus no A,
peKoMeH/yeTCcs KateTepHas abnaums gononHuTesibHoro nytu [109-
110]. 31a npouepypa sBnseTcs 6e30MacHON M 3PEEKTUBHON W
MOXET paccmarpueatbes kak ctpateruns npodunaktuku BGC [l, B]
[111-112]. YV 60nbHbIX ¢ O 1 Hanuyuem AN, nepeHecnx BCC,
PEKOMeHyeTCs 3KCTPeHHas kartetepHas abnauma AN [109]. Oo-
KYMeHTUpOBaHHble 3nu3opl 1 ¢ kopotkum RR nHTepBanom (<250
MC) SBNAOTCA 0AHUM U3 dhakTopos pucka BCC npu cungpome BI1Y.
Llenecoobpa3HocTb abnaumn AOSHKHA 06CYXAATbCS Y NAUUEHTOB C
cuHapomom BIY n Bbicokum puckom ®r, y cnopTCMEHOB, 3aHUMa-
IOLLIMXCSA COPEBHOBATENbHLIMM BUAAMM CMOPTA, a TaKXe y npeacTa-
BUTENEN OnacHbIX BUAOB NMPOGIECCHid, TaKUX Kak BOAUTENN 06LLe-
CTBEHHOrO TPAHCNOpTa, NUNOTbI U Ap.

8.6.6. Xupypruyeckas n rn6pngHaa abnayma npu ®OI1

Xupypruyeckas abnauus nokaszasa npu cuMTomHon ®f1, pesu-
CTEHTHOM K aHTUapUTMUYeckom Tepanuu npenapartamu | unwm I
KnaccoB (J11060i (DOPMbI TeYEHNS, KPOMe NOCTOSAHHOI) B CNyyae,
ecnn 601bHOMY NNaHWPYeTCA onepaTUBHOE NieYeHne «Ha OTKPbI-
TOM cepAue» (Tabn. 12a): npoTe3npoBaHue MUTPaNbLHOro, aop-
TanbHOro, TPUKYCNMAANBHOMO KNanaHoB; 3aKPbITUE CenTaNbHbIX
[eheKTOB, A0PTOKOPOHAPHOE LUYHTUPOBAHWE MK UX KOMOMHA-
umsa [knacc pekomengaumi |, B]. Xupypruyeckas abnauus B Xoze
onepaumn «Ha OTKPLITOM CepfLe» MOXET ObiTb BbINOMHEHA U Y

Tabnuua 13. PekomeHpauuu no abnauun aTpuoBEHTPUKYNSPHOrO COEAUHEHUA 60NbHBIX ¢ hubpUnnaLuen npeacepavi ans koutpons YCC

PekomeHpaumm

Knacc | Yposenb | UcTounuk

Lienecoo6pasHocTb abnaumm AB y3na ans kontpons YCC cnepyeTt paccmMaTpuearth, eCan lla
4aCTOTa XEJTyA04KOBOr0 PUTMa He KOHTPOSIMPYETCA JIEKAPCTBEHHLIMU CPEACTBAMUN, HE YAAETCA
npeaynpeants peunauesl G ¢ NOMOLLbIO aHTUAPUTMIUYECKMX NPENapaToB, Uiy nocnegHne
BbI3bIBAKOT CEPbe3HbIe N060YHbIE AP EKTbI, @ KATETEPHASN UK XMPYPruYeckas abnauus

®I1 He nokasaHa, okasanacb Hea((EKTUBHON UK ee BO3MOXHOCTb Oblfla OTBEPrHyTa

105-106

Abnauus AB yana uenecootpasHa y 60MbHbIX ¢ TOCTOSAHHOA DT 1 nokasaHUAMM K lla
PECMHXPOHW3aLMmM cepaua (cepaedHas HegoctatouHoCTb -1V DYHKLUMOHANBHBIX
knaccos Mo NYHA, HecMOTps Ha ONTUManbHyt0 MeJUKaMeHTO3HYO Tepanuto, npu
BenuynHe ®BJTXK<35% u npogomkutensHocTi komnnekca QRS>130mc)

Llenecoo6pasHocTb abnauuu AB y3na cneflyet paccMatpusath y 60SIbHbIX, PE3UCTEHTHBIX K lla C
PECUHXPOHWU3MPYIOLLEI Tepanui, y KOTopbix Bbicokas YCC npu @I He N03BONSAET NPOBOANTD
3P eKTUBHYIO BUBEHTPUKYNAPHYIO CTUMYNALNIO, @ aMMOLAPOH He3a(PEKTUBEH UM NPOTUBONOKA3aH

107-108

A6naums AB yana Lenecoo6pasHa y naumeHToB ¢ Jio6oi hopmoit ®I1, pe3ko CHUKEHHON YHKLME lla C
JDK (®B<35%) u Taxernon cepae4Hoit HegocTatoqHocTbio (I11-1V dyHKUMoHanbHbIN knace no NYHA).
Mocne abnauuu AB y3na cnejyet pacCMOTPETh LieSIec006pa3HOCTb GUBEHTPUKYNIAPHON CTUMYNIALIMK

107-108

A6naums AB y3na MoXeT paccmatpuBatbes ans KoHTpons YCC y naumeHToB ¢ lIb C
npeanonaraemMoii apuTMOreHHOM Kapanomuonatiei, HeBO3MOXXHOCTbHO KOHTPOMS YacTOTbl
XKENY104KOBbIX COKPALLEHUIA NIeKapCTBEHHbIMI CPEACTBAMM, €CNN abnaumns Tpurrepos/
cy6ctpara @I He nokasaHa, okasanach Hea(eKTUBHOI UMK HEBO3MOXKHON

1-3, 88

Llenecoo6pa3HocTb abnauumn AB y3na ¢ nocneaytoLlein peCUHXPOHN3aLUmen MoXXeT ObITb pacCMOTPEHa Ilb C
y 60/1bHbIX cnocTosHHON ®I1, dpakumen Boiopoca JIK<35% n cepaeyHoin HeLoCTAaTOYHOCTBIO |-l
(PYHKLMOHaNbHbIX Knaccos no NYHA Ha poHe onTumanbHOM IeKapCTBEHHON Tepanuu no KOHTPOI
4CC, ecnu MeanKameHTO3HOE fleveHne HeOCTaTO4HO 3(PEKTUBHO UMM BbI3bIBAET NOGOYHbIE peakLui

1-3, 88

KateTepHas abnaums AB y3na He nokasaHa 6e3 npefLlecTBYOLMX NONbITOK MEANKAMEHTO3HOIO NeYeHus C 1-3
C uenbio koHTpons HYCC nnu kateTepHoi abnauum ®I1 ¢ Lenbto noaLepXxaHns CUHYCoBOro puTma
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PucyHok 4. dubpunnsauma npeacepani y 6onbHoro ¢ cunapomom BIY ¢ nposegenunem

no n. KeHta. YacTora cokpawieHuit xenyaoukos 160-250 B MUHYTY.

KapoTprgycnnanisamii
HCTMYC

PucyHok 5. Cxema TUNMYHOrO TPENETaHWA B NPpaBoOM NpeAcepaun
KpacHbiMu n cUHUMU CTPEIKAMU 0003HA4YEHO PACPOCTPAHEHNE
BOJIHbI PE-3HTPU TUNNYHOIO TPENETaHNSA «POTUB YACOBOU
CTPENIKW», CUHASA CTPESIKA — 0671aCTb 3aMELNIEHHOT0 NPOBEAEHNSA
B o6nactu KTU, XenTeiMu CTPESIKaMu — pacrpocTpaHeHne
BO30YX/JeHNS B NPaBOM Y J1EBOM ripefcepansx.0003HaqeHns:
BI1B — Bepxtss nonas BeHa, HIB — HuxHAA nonas BeHa, KT —
TepMUHaIbHbINA rpebeHs (cristaterminalis), 00 — 0BasibHOE OKHO,
KC - ycTbe KopoHapHoro cuHyca, JIB — neroyHble BeHsl.

nauueHToB ¢ Nro6oin chopmont O 1 6e3 onbiTa NpueMa aHTMapuT-
MUWYECKUX Npenaparos [knacc pekomeHgaumi lla, B].

Xupypruyeckas abnauus npu oTCYTCTBUN MHbIX MOKA3aHWA ans
XUPYPrU4eCKOro BMeLLIATENbCTBA HA OTKPbITOM CepALe Y 60MbHbIX
C NEPCUCTUPYIOLLLEI 1 ANMTENLHO NEPCUCTUPYIOLLEN, CUMMNTOMHOM
Ol MOXeT 6bITb PEKOMEH[0BAHA B Cny4yae HEaMEKTUBHOCTM
AATT, npepaLwecTByOLWMX Ge3ycnellHbIx nonbiTok (1 unu 6onee)
KaTeTepHbIX abnaunii [knacc pekomeHgauun lla, B]. Mpu Tex xe
YCNOBWAX Y BOMbHBIX C NAPOKCU3MANbHON CUMATOMHOM Ol xu-
pypruyeckas aénauus MoXeT paccMaTpuBaTbCs C KNaccoM peKo-
meHgauuin b, B (tabn. 12a).

lMoka3aHus W Knaccol pekOMeHAauui npyu rmépuLHbIX TOpako-
CKOMWYECKMX BMELLATENIbCTBAX Y GOMbHbIX C Pa3nuUYHbIMU (hop-
mMamu OfT UAEHTUYHBI NOKAZAHUAM AN XMPYPrUYecKnx Bmella-
TenbCTB, NEPEYNCNEHHbIM BbiLe [88].

8.6.7. Jleyenne nayneHToB ¢ TpenetaxHnem npegcepawi (TI)

Llenu Benexus naumentos ¢ TIT cxoxu ¢ neveHnem Of1 [113]. Ha
OCHOBE MMEOLLMXCA JaHHBIX, PUCK WHCYNbTA Y NaLUWEHTOB C Tpene-
TaHWeM Npeacepani conoctasum ¢ TakosbiM npu @M1 [114]. Kpome
TOro, MHorue nauyentsl ¢ Tl umetoT conyteTsytowyo O [115-116].

TN oTHOCMTCA K NpeAcepAHbIM Taxkapamsm, 06yCrIOBAEHHbIM
LIMPKYNSALMENn BONTHbI BO3OYXAEHWUS N0 Tonorpadouyeckn obimp-
HOMY KOHTYpY (T.H. «MaKkpo-puU3HTPW»), Kak NpaBuio, BOKPYr
KPYMHbIX aHAaTOMUYECKUX CTPYKTYP B NPaBOM MW NEBOM npej-
cepauu. B 3aBucumocTn OT TONOrpadouin Makpo-puaIHTPU aput-
MWW BbIJENSOT 1Ba OCHOBHbIX Buaa TIT:

* TUNUYHOE MAN «UCTMYC-3aBUCUMOE» T,
« arunnydoe TI1.

Mpu Tunu4dom TIT uupkynaums umnynbca NnpoOUCX0AUT BOKPYr
KOJblia TPMKYCNUAANLHOIO KnanaHa (puc. 5). XapaktepHomn 0co-
6eHHOCTbIO AaHHoro tuna TI1 aBnseTca 06s3aTefibHOe MOBTOP-
HOE NPOXOXJEHWe BOMHbI BO3OYXAEHWUA N0 TaK Ha3blBaeMOMY
«KaBOTpUKycnuaansHomy uctmycy» (KTW) — obnactu npasoro
npeacepans Mexzay MecToM BrafeHWsi B HEro HuHei nono
BeHbl 1 (PUOPO3HBIM KOMbLIOM TPUKYCNUAANIBHOMO KfanaHa, 4To
NOCNYXXNN0 OCHOBAHMEM Ha3blBaTb TUNMYHOE TIT «MCTMYC-3aBM-
cumbim». [pn Hanbonee 4actom BapuaHTe TunudHoro TI BonHa
pe-3HTPM BOKPYT TPUKYCMNNAANBHOTO KrlanaHa pacnpocTpaHaeTcs
NPOTMB 4aCOBOI CTPENKM (NpK B3rNALe U3 NPaBoro Xenynoyka).
[Tpn 60nee peakom BapuaHTe TUNMYHOrO TI BOSIHA BO3OYXXAEHUS
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PucyHok 6. BapuaHnTbl aTUNMYHOr0 TPENeTaHus: A - nepuMMTPanbHoe TPeneTaHue,
b — Tpenetanne BOKPYr NIEro4HbIX BEH, B — T.H. «<UHLNIUOHHOE TPENeTaHne», BOSHUKAIOLLEE 0CI1e KaTETEPHBIX U XUPYPIrN4eckux

BMeLLaTe/ibCTB.

pacnpocTpaHseTcs B 06paTHOM HanpasneHun — T.6. N0 4aCOBOW
CTpEJIKe.

K atunuyHomy wnu «uctMmyc-Hesasucumomy» Tl oTHoCATCH
BCE OCTanbHble BUIbl NPESCEPAHOr0 MAKPO-PU3HTPU, HE BKITIO-
YaroLLMe B COCTaB Lienu NOBTOPHOIO BX0Aa BO36YXAeHUs 0611acTb
KaBOTPUKYCNUAAIbHOrO uctMyca. pumepamu atunuyHoro TI1
ABNAIOTCA UMPKYNAUMSA SNEKTPUYECKUX UMNYIIbCOB BOKPYr MU-
TPaNbHOro KNanaHa, NEro4HbIX BEH, 30H (DN6P03a, a TaKKe BOKPYr
Apyrux HeBO36YAMMBIX CTPYKTYP B NpeAcepanax, cpopmmposas-
Lumxcs, B TOM 4ucne, nocne PYA n onepatuBHbIX BMELIATENLCTB
Ha OTKPbITOM ceppLe (puc. 6).

113-3a BbICOKOW 4acTOTbl NPeACepAHOI UMNybcaLuum, Kotopas,
Kak npaBuno, NPeBbILIAET YPOBeHb “TOYKN BeHkebaxa“ AB-yana,
TIM npakTnMdeckn Bcerga npotekaet ¢ AB-6nokanon |l ctenenmn un
onpeaenéHHon, Hepenko MEHSOWENcs KpaTHOCTbIO npeacep-
QIHO-XXEeNyA04KOBOro npoBefeHus. MMpu NOCTOAHHOW KPAaTHOCTY
AB-npoBefieHus roBOPAT 0 npasunbHoM hopme TI (puc. 7), npu
HEeNOCTOAHHOM KPATHOCTM — 0 HenpasunbHOW popme Tl (puc. 8).

B 3aBUCMMOCTM OT 4aCTOTbl PUTMA XXENyLO4YKOB BbIAENAOT
HOpMocucTonn4eckunit BapuanT Tl (cpefHas YacToTa B Auanaso-
He o1 60 no 100 B MuHYTY), 6pagmucmcTonuyecknin Bapuant TI1
(4actota meHee 60 B MUHYTY) M TAXMCUCTONNYECKUIA BapuaHTb! Tl
(4actota 6onee 100 B MUHYTY).

Bo3HukHoBeHue TI ABNSETCA CNEACTBUEM HApYLLEHMS NPOLECCOB
NPOBELEHNS 3NEKTPUHECKOr0 BO3OYKAEHUS N0 MUOKapay Npasoro
UM NeBoro Npeacepams, BbI3BAHHOrO, B CBOK 04epenpb, pasnuy-
HbIMW NATONOrMYECKMMI NPOLIECcamMm, CO3OAtOLLMMKM YCNOBMSA Ans
CTOMKOM LIMPKYNSILMW 3NEKTPUYECKOro MMMyNbca no 60MbLUOA neT-
e NOBTOPHOI0 BX0/a BO3BY)XAEHNS (MAKPOPU-3HTPH).

Ha 3Kl TpenetaHue npeacepawii npeactaBnser coboil npa-
BUNbHbIA BbICOKOAMMNAUTYAHbIA NPEACEPAHbIA PUTM C BbICOKOWA
yactoToi (06b14HO OT 250 A0 400 B MMHYTY) M OTCYTCTBUEM HET-
KOil N303NEKTPMYECKON NIMHUM MEXAY NPeacepAHbIMU KOMMIIEeK-
camu (BonHamu F) xoTs 6bl B 0aHOM IKI-0TBEAEHNMN.

Begywum anekTpokapanorpagouyecknm npru3Hakom TMNNYHOMo
TN asnsoTc “nunoobpasHble” NpeacepaHble BOMHbI «F» ¢ Hau-
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PucyHok 7. Tunu4Hoe ucTMyc-3aBucumoe
TN (BapuaHT «no 4acoBOW CTPENKE»)

¢ yactoTon (BonH F) oo 260 B MUHYTY

¥ NPOBEAEHUEM HA XENyA0UKK 2:1.
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PucyHok 8. TunuyHoe ucTMyc-3aBucumoe

| - TNc yacToToit BonH FF 250 B MUHYTY

| [ (BapnaHT «NPOTHB YaCOBOW CTPENKU»)

2 C U3MEHSAIOLWEeNcsa KpaTHOCTbIO NpeacepaHo-
f { Xenyaoykosoro nposeaexuns ot 3:1

| 00 5:1 - T.H. «HenpasunbHas» hopma TI1.
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6onbLuen amnnutygon B oteeaeHusx I, Il n aVF, a Takxe ¢ oTcyT-
CTBMEM U3ONMHWUUM MEXAY HUMW B 3TUX WM APYrUX OTBEAEHNNX
IKI. BaXHO OTMETUTb, YTO MPW 4aCTOM BapuaHTe LMpPKynauuun
UMMYNbCOB BOKPYr TPMKYCMMAANLHOMO KnanaHa — N0 Hanpasne-
HUIO «NPOTWUB 4aCOBOW CTPEenKu», BONHbI F B oTBeaeHusx II, Il n
aVF - oTpuuatensHble (puc. 8), Npu peakoM BapuaHTe LIMPKYNs-
LM UMNYyNbCa B HaNpaBieHUN «M0 YaCOBOW CTPESIKe» — OHW Mo-
noXuTenbHble B aTX e IKI 0TBeAEHMAX (CM. puc. 7).

AtnnuyHoe TI 06bI4HO NpeacTaBnAeT co60i BONHOO6PA3HYIO,
pexe — NUNO06pPa3Hy0 NPeAcepaHy0 akKTUBHOCTb, OTANYAKOLLY-
tocs no ceoeit AKM-mopdponorum ot TunmuyHoro TI (puc. 9). B
HEKOTOPbIX CIy4asax atunuyHoro TI OUCKPETHbIE BOSHbI F MoryT
BOOOLLE OTCYTCTBOBATb Ha cTaHAapTHOM IJKI, Ans TOYHOA Ama-
rHocTuku Tuna Tl TpebyeTca NPoBeSeHNe YPecnuLLeBOJHOIO UK
BHyTpUCEpae4Horo IOU.

CnoHTaHHble napokcuambl TTT MHULMMPYIOTCA NPeACepAHbIMU
aKcTpacucTonamu, a npu nposefeHn IOUN oHn MoryT 6bITb MH-
JYLUPOBAHbI M NPEKpaLLeHbl ANEKTPUHECKUMU CTUMYNAMU.

Tpenetauue npepcepaun (kak u oubpunnauns Npescepaunii)
no XapakTepy TeYeHWs NoApasfensercs Ha napoKCU3ManbHYH,
NePCUCTUPYIOLLYIO UM NOCTOAHHYIO (hopMy. KnnMHUYecKue npo-
ABnieHuns Tl 3aBUCAT OT 4aCTOTbl PUTMA XKeNYJ0YKOB U TAXKECTM
OCHOBHOWM CepAevyHON NatosiorMu 1 aHasormyHbl Bbllle ONUCaH-
HbIM 1 NpefcepaHbIX TaxXuKapanii.

Mpwn pnutensHocTn TIM (kak u ®I1) cBbiwe 48 4acos y nauu-
EHTOB YBENIMYNBAETCSA BEPOATHOCTb TPOMB006OPA30BAHUSA B Npef-
cepausx (Mpexxze BCero B yLIKe 1eBOro npefcepaus), 4to co3naét
Yrpo3y passuTus TpOM603MO0NNYECKNX OCIIOXKHEHUIA. T1pK Hanm-
YUK CONYTCTBYIOLLMX (DAKTOPOB PUCKA TPOMOOIMBONMYECKMX OC-
noxxHeHun (no wkane GHADS2-VASC2) aTuM 60/1bHbIM NOKa3aHa
ONNUTENbHAA Tepanus HenpsaMbIMUA aHTUKOArynsaHTamu. Bonpocs!
NPoUNAKTUKIN TPOMO0IMOOSTNHECKMX OCIIOXKHEHWNIA Y BOMbHBIX C

PucyHok 9. ATUnu4Hoe TpeneTaHue npeacepaui, HenpasunbHas
thopma ¢ yacToToi npecepaHol nMnynbcauun FF=300

B MUHYTY U NPOBEAEHUEM HA Xenyaoyku 2:1 u 3:1.
0603Ha4exus: Y13 — ypecnuieBogHanINeKTporpamma, A —
ocunnasayny npegcepani, V — ocumnnnsaynm Xesny[04Kos.

@I n TN nogpo6HO NpefcTaBreHbl B COOTBETCTBYILLEM pasfene
JAaHHbIX PEeKOMeHAaumni.

Ona kynuposauus npuctynos T MCMONb3YIOT BHYTPUBEHHOE
BBeJleHMe npokKamHamuaa, nponadeHoHa, pedpanoHa, coTtanona
UM amMnoJapoHa, a Takke YPecruLleBOfHYI0 3NeKTPOCTUMYNA-
UM Npeacepanii. [1ns BOCCTAHOBNEHUS CUHYCOBOr0 puTMa npu
nepcuctupytowwen gopme T (kak u npu nepcucTupytowein ®M)
MOXET NPUMEHATLCSA MeNKAMEHTO3Has KapAMOBEPCUs C UCNONb-
30BaHMEM aHTMapUTMUYecKoro npenapara lll knacca pedppanoHa.
B cnyyasx, korga Tl conpoBOXAETCA BbIPAKEHHLIMU HapyLUe-
HUAMMW FeMOMHAMMKY (apTepuanbHas runoTeH3ns, ocTpas Kopo-
HapHas unu cepaeyHas HeLoCTaTO4HOCTL), METOLOM BbI6OpA 1A
npeKpaLleHns apuTMun ABASETCA HEOTNOXHAsA 3eKTpuyeckas
KapamoBepcus. JneKTpuyeckan KapLuMoBepcus Takke MCnofb-
3yeTcs B MIaHOBOM nopsake npu He3a(hheKTUBHOCTM MOMbITOK
Me[LMKaMEHTO3HOr0 BOCCTaHOBIIEHNS pUTMa Cepaua (CM. BbiLLe).
[Mpn npogomxuTenbHocTn anusopa TI 6onee 48 4acos BocCTa-
HOBJIEHME CWHYCOBOr0 puTMa Tpebyet NpodUNaAKTUKN Pa3BUTUS
«HOPManN3aLNOHHbIX» TPOMO0IMOONUYECKUX OCNOXHEHUI. Uc-
nosib3yeMble C 3TOW LeNbio NpogMnakTMyeckne Noaxofbl aHano-
TUYHbI NPUMEHAEMBIM NPY PUEPUANALMN NPELCepAniA N paccMo-
TPEHbI HUXE.

B Lensx CHWXeHUs 4acToTbl pUTMa XKeNyaoukoB Npu Taxmcu-
cToNuyeckom Bapuadte Tl ucnonb3ytoTes B-aApeHobrioKaTopsl,
OUTOKCUH U UX KOMOWHAUWA, a Takxe Bepanamusi, KOTOpble B
OCTPbIX CUTYaLUAX UCMNONb3YIOTCA BHYTPUBEHHO, @ TAKXe BHYTPb,
C LieSTblo LJIUTENIbHOT0 06€CMNEeYeHUs KOHTPOMS 4acToThl PaboThl
cepaua.

MeTogom Bbi6opa Npu neveHU 60MbHBIX C MOBTOPHLIMKU Na-
pokcuamamu TunuyHoro TIM 1 npu nepemcTMpyiowem TUNNYHOM
TN sdBnseTca npoBefeHWe KateTepHoil abnauuu KasOTPUKYCMU-
JanbHoro ucTmyca. [lJaHHoe BMeLLaTenbCTBO NO3BOMSAET L06U-

Ta6nuua 14. PekomeHgauuu no npochunakTike 1 neveHuro TpeneTanua npeacepaui (T)

Pekomenpaumm

Knacc | YposeHb | McTO4HUK

Tepanus ¢ TeM e Npodunem pucka, 4to ucnonbayerca ana O

[Ins naLmeHTOoB C TpeneTaHuem npeacepani PeKOMeHayeTcs aHTUTPOMBOTIUYECKas

A6naums KaBoTpPUKYCNULANLHOMO NepeLUeika B ne4eHumn Tunu4Horo Tl pekomeHayeTcs
INs NauneHToB C HeaPEeKTUBHON aHTUAPUTMUYECKON JIEKAPCTBEHHON Tepanuen
UM B KA4eCTBE NEPBOM NUHUM JIEYEHMS C YHEeTOM NPeAnoYTeHnin naumeHTa

YYpexieHn COOTBETCTBYIOLLIEI annapartypsl U OnbiTa

VyallatoLLyo CTUMYNSLMI0 Npecepanit NpK TpeneTaHum cneayeT paccMaTpuBaTh
KaK anbTepHaTUBY 3NeKTPUYECKOIl KapAMOBEPCUN NPU HANINYUN B NIE4eGHOM

Ecnu T 6b1n0 3apernctpuposaro Lo abnauum Or, Lenecoo6pasHo BbINoaeHNe 04HOMOMEHTHON
KaTeTepHO abnaumn KaBoTPUKYCNMAANbHOr0 NnepeLLenka n KateTepHon abnaumn Ofl
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AVATHOCTUIKA U1 TIEHEHWE ®UBPVITIALVV MPELCEPOVN

BaTbCA PAAMKANILHOrO0 YCTPAHEHWUS apuTMUM Y NOAABMSAOLLEr0
60JTbLUMHCTBA (0KOJI0 95%) NALMEHTOB C TUMUYHBIM TPEMETaHNeM
npeacepaun. He meHee 4em y 15-20% naumeHTOB nocne ycnew-
HOW abnauuv KaBOTPUKYCNWANbHOrO WUCTMyca HabMoAalTcs
ApYrue HafpKenyao4yKoBble TaxMapuTMuu, yalle BCero — napok-
cuamanbHas cmbpunnauusa npegcepauin (®I1).

A6naums KaBOTpPMKYCNUAANBHOrO nepeLueiika npu UcTMyc-3a-
BucUMbIX TI (N0 4acOBOM CTPesike UAKM NPOTUB 4acOBOW CTpen-
Kn) no3sonset npegotepawiate peunamnebl Ty 90-95% 60bHbIX
[117]. 9ta npoueaypa 3EKTUBHO CHUXAET peunansbl @1y
0TAeNbHbIX nauneHToB [118-119] n nOMOXeET n3bexarb HeHyxX-
HbIX rocnutanusaumin [120]. A6nauus nepeluenka aBnsaeTcsa OT-
HOCWTENbHO 6e30nacHbIM 1 6o5ee 3 EKTUBHLIM METOLOM, YEM
aHTUAPUTMMNYECKAn JIEKApCTBEHHAA Tepanus, U pekoMeHayeTcs
npu peunanBuUpyloLieM TeYEeHUU TpeneTaHns npeacepania. Kare-
TepHas abnauus nesonpeacepAHOn MakpOo-pPUEHTPM TaxmKapaum
ABNAeTCA 60Mee CNOXHOI Npouenypont, ¢ 60nee HU3KUM YPOBHEM
3P EKTUBHOCTM W BbICOKM YPOBHEM MOCNEONEPALMOHHbIX pe-
LMANBOB.

PekomeHauum no nevyeHno TpeneTaHus npeacepaun npem-
CTaBneHbl B Tabnuue 14.

9. NPOGUITAKTUKA NHCYNITA U CUCTEMHbIX 3MBOJNI
Y BOJIbHbIX ®UBPUNNALMEIA NPEACEP QNI

BaxHeilwweir npobnemon ana 60nbHbIX ¢ O ABNAETCA NOBbI-
LLIEHWEe puCKa uLIemMn4eckoro uucynbsta (M) n cuctemMHbix TpOM-
6oambonmin (C3), KOTOpble Yalle BCEro WMET Kapanoambonu-
4eCKOe MPOMCXOX[AEHME, YTO CBA3AHO C TPOMOG006Pa30BaHuNEM
B YLIKe, pexe nosiocTu nesoro npegcepavn [121-122]. Mexa-
HU3MaMK, CMOCOBCTBYIOLMMU PA3BUTUIO TPOMOO3a, ABASAKTCS
3ame[/ieHNe KPOBOTOKA, AUCKYHKLWA 3HAOTENNS, a TakxKe CU-
CTEMHas W NoKanbHas akTUBALMA CUCTEMbl CBEPTbIBAHUSA KPOBU
[123-125]. B cTpyKType BCEX TPOMO03MO0SINYECKUX OCNOXHEHUI
y 60nbHbIX ¢ @1 60nee 90% npuxoautcs Ha NI,

VHCynbT ABNAETCA BTOPORA N0 4acToTe NPUYNHON CMEPTHOCTH B
mMupe, a okono 80% MHCYNbTOB UMEIOT ULLEMUYECKYIO MPUPOLY.
Cpeayu WLWEMUYECKMX WHCYNbTOB KapAMOaMOOMNYeCKUA MMeeT
Hau6osee NOX0N NPOrHo3, 4To 06YCIOBNEHO BbICOKO CMEPTHO-
CTb0 M Pa3BUTUEM CTOMKOMN MHBanuausauuu [126-128].

9.1. CtpaTuchmkauma pucka MHCYNbTa U CUCTEMHbIX
Tpom603m6onuii y 60nbHbIX hubpunnsaymen npeacepami

Ons NPUHATUA peLleHnsa o Heo6xo0aMMOoCTH I'IpOCt)I/IJ'IaKTI/IKI/I

WHCYNbTA Y KaXA0ro nauueHTa Heob6Xo4uMo OLEHWUTb PUCK pas-
BUTUS JAHHOIO 0CNOXHeHWs. Moaxoabl K cTpaTudnkaunm prucka

MHCYNbTA 3a MOCNeAHMe roAbl NpeTepneny paa u3MeHeHui. Oc-
HOBOI CTpaTU(PUKALMKM HA CEroAHALUHMA OeHb SBNAETCA LiKana
CHA,DS,-VASc [1-2]. BospacT >75 neT 1 ULLIEMUYECKUiA MHCYNbT/
TPAH3MTOPHAA MLIEMUYECKas aTaka/CMCTeMHbIe IMBONNKN B aHaM-
He3e oueHWBalTCA B 2 6anna, a ocTafibHble (DAKTOPbI puUcka
(XpoHMYecKkass cepaeyHas OCTATOMHOCTb/AMCCYHKUWMA NeBOro
Xenynoyka, aptepuanbHas runepToHms, Bo3pact 65-74 roaa, ca-
XapHbIA ANaBbeT W Hanuyme COCYANCTOro 3abosieBaHms: UHGAPKT
MUOKapAa B aHaMHe3e, aTepoCKNepo3 nepuepuyeckux aptepuii
HKHWUX KOHEYHOCTEM, aTepoCKepoTnyeckas 6nawka B aopre) —
B 1 6ann (taén. 15).

Puck nHcynbTa cymtaeTcs HU3KUM y 60nbHbIX I, He Habpas-
Lmx HU oaHoro 6anna no wkane CHA,DS,-VASc. 3Tn nauueHT
He HY)XXJAKTCA B aHTUKOArynsaHTHOM Tepanum (AKT).

B uenom, nonb3y OT Ha3HA4YeHUs aHTUKOArYNAHTHOW Tepanuu
MOXHO 0XUAATb NpU Hanu4mn 1 6annay MyX4uH n 2-x 6annos y
KeHWwmH. OHaKO B NCCef0BaHNs, foKkasaBLwmne 3PEKTUBHOCTL
aHTnkoarynaHtos (AKT) y 60nbHbIx O, BK04anu 605bHbIX € 60-
nee BbICOKUM PUCKOM MHCYSbTA, NO3TOMY B HACTOSILLEE BPEMS Mbl
pacnonaraem CTporumu fokasatenscreamu appektusHocT AKT
AN MYXXYMH C CyMMOIA 6annoB >2, a ANs XeHLWnH >3.

Cpean noTeHUManbHbIX (DAKTOPOB PUCKA MHCYNbTA AN Naum-
EHTOB MYXCKOr0 1ofia, uMetowwmx 1 6ann, 1 XeHLWH, UMeLLnX
2 6anna, B HacTosLLee BpeMs N3yvyaeTcs posib 6UMOMapPKepoB (Bbl-
COKOYYBCTBUTESIbHbIX TPOMOHWHOB T 1 | 1 N-KOHLEBOro npeaule-
CTBEHHMKA MO3rOBOr0 HATPUYPETUYECKOro NenTuaa) B Ka4ecTse
[OMOJIHNTESIbHBIX (DAKTOPOB pUCKa UHCYNbTa [2].

9.2. AHTUTPOMGOTHYECKME NpEenapaTbl, NPUMEHSAoLLKecs
Ans NnpohUNaKTUKM MHCYNbTa/TPpOM60IMGONNI ¥
NaLMeHToB C HeKnanaHHoi hubpunnaumen npeacepami

9.2.1. AyetuncannynnoBas Kucnora

MepsuyHas npodounaktmka AN y 6onbHbiX @I ¢ nmoMoLibo
auetuncanuumunosoit (ACK) oLeHuBanach B BOCbMU KPYMHbIX paH-
AOMU3NPOBaAHHbIX uccnepoBaHnsx, [AFASAK-1, BAATAF, SPAF
I-lll, SPINAF, CAFA], 06beanHEHHbIA MeTaaHanm3 KoTopbix [129]
nokasan, 410 ACK CHWXaeT OTHOCUTENbHbIA PUCK MLLEMUYECKOTO
WHCYNbTA, CUCTEMHbIX 3MOONUIA 1 CMEPTH Ha 28% N0 CpPaBHEHUID
C OTCYTCTBMEM aHTUTPOMOBOTUYECKOI Tepaniniu.

OpHako no ceoen adppektusHocT ACK npomrpeiBaet nepo-
panbHbIM aHTUKOArynaHTaM, Kak BapgapuHy, Tak 1 anukcabany,
CPaBHEHNe C KOTOPbIM ObiNO NPeayCMOTPEHO WCCREA0BaHNEM
AVERROES [130], nokasaBluum, 41O anukcabaH Ha 55% adp-
thekteHee ACK B OTHOWeEHMWU npegoTspallieHms puck UIA/CI

Ta6nuua 15. daKTopbI PUCKA MHCYNbTA U CUCTEMHBIX 3M60AMIA Y 60nbHbIX O 1 ux 3HayumocTb B 6annax (wkana CHA,DS,-VASc)

dakTopb! pucKa bannbi
«C» XpoHuYeckas cepaeyHas HeloCTaTOMHOCTL/ANCDYHKLUS NEBOM0 Xenyao4ka 1
«H» ApTepmarnbHas runepToHus 1
«A» Bogpact >75 nert 2
«D» [lnabet 1
«S» MlemmnyecKnii NHCYNbT/TPAH3UTOPHAA ULLEMNYECKas aTaka/CMCTEMHbIE 3MO0MN B aHAMHEe3e 2

«\VASc» CocyamcToe 3abosieBaHme (MHGapKT MUOKapia B aHamHe3e, aTepocKiepos

nepuepNYECcKINX apTePUil HUKHUX KOHEYHOCTEN, aTepOCKNEpOTMYecKas GrisillKa B aopTe)

BospacTt 65-74 roga
JKeHckuin non
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Ta6nuua 16. Likana SAMe-TT,R, Ans oueku nporio3a nopaepxanusa TTR>70% y 6onbHbIX, npuHumatowmux ABK.

A66peBuartypa lMoka3atenn bannb!

S Sex female JKeHCKuiA non 1

A Age <60 Bo3spacTt <60 net 1
bonee 2-x conyTCTBYOLLNX 3a60/1€BaHNIA (apTepuanbHas runepToHus,

ME Medical history caxapHblil guabert, NBC, atepockiepos nepudepuyeckmx aptepuit 1
HWXHWUX KOHeyHocTeit, XCH, I B aHamHe3e, 3a60J1eBaHNS NeYeHN/NoYek)

T Treatment BsanmoencTBytoLLmMe iekapcTsa (aMmoapoH) 1

T Tobacco use (doubled) KypeHue

R Race (doubled) Paca (He 6enas) 2

Cokpatyennsi: XCH — XxpoHu4eckas cepheqHas HefocTat04HoCTb, VIV — niemuyecknii MHCYbT

Mpu NPaKTUYECKN CPaBHUMOIA HacTOTE KPYMHbIX KPOBOTEYEHWIA.
Pe3ynbTaTbl 9TOr0 UCCNEA0BAHUSA NOCAYXWUAU NMOCAEAHUM OCHO-
BaHWEM [ UCKMIOYEHNS acnMpuUHa U3 NepeyHs PeKOMeHLYeMbIX
AHTUTPOMOOTUYECKMX NpenapaTtoB ans npodunaktukn UN/CI y
60JIbHbIX C HeknanaHHoit ®1 B eBPONENCKNX U POCCUIACKMX PEKO-
meHgaumusx 2016-2017 rr. [1-2].

9.2.2. Kom6uHauns aLeTnicannynioBoi
KHC/I0TbI M KNONMAOrpena

IPDEKTUBHOCTL [ABONHOM aHTUTPOMOOLIMTAPHOI Tepanuu Kno-
nuporpenem n ACK usyvanaco B uccnegosanun ACTIVE, BeTBb
«A» KOTOPOro npeanonarana cpaBHeHWe ABOMHOM aHTUArPEeraHT-
HoW Tepanuu ¢ MmoHoTepanueln ACK, a B BetBn «\W» KomMOUHaLNS
knonugorpena ¢ ACK cpaBHuBanach ¢ BapcapuHom [131-132].

B BeTBU «W» 6bIN0 NPOJAEMOHCTPUPOBAHO NPEMMYLLIECTBO Bapda-
pUHA Haj [BOWHON aHTUTPOMOOLMTAPHOI Tepanuen B OTHOLLEHWN
CHWDKEHMS pucKa UHCYnbTa, TPOMO03MOONNIA, MH(APKTa MUOKapaa
WA CMEPTN OT CEepAEYHO-COCYAUCTbIX MPUYUH, NPK CONOCTaBUMOIA
4acTOTe KPOBOTEYEHWIA, B TOM 4ucne W KPYnHbiX. [1BOiAHAA aHTW-
TpomboLuMTapHas Tepanus nNo CpaBHeHMO ¢ MoHoTepanueid ACK oka-
3anacb Ha 11% addhekTBHEE, B NEPBYI0 04epefdb 3a CHET YMEHb-
LEHMUS YACTOTbI MLIEMUYECKUX UHCYIbTOB, OHAKO YaCcTOTa KPYMHbIX
KPOBOTEYEHWA B rpynne [ABOWHONA Tepanuu Obina CyLLECTBEHHO
Bbllle. B cBA3M C YNOMSHYTbIMU AAHHBIMU, @ TaKXXE NPUHUMaAs BO
BHUMaHWE NosBREHNe 3MEKTUBHBIX 1 6630MaCHbIX MPSMbIX NEPO-
panbHbix aHTukoarynaHtos (MMAKI), npumeHeHne LBOWHONA aHTU-
TPOMOOLMTAPHOI Tepanuu ¢ LieNbio NPOCMNAKTUKI UHCYNbTA U CK-
CTEMHbIX 3mM60nNii y 60nbHbIX P He pekomeHayetca [1-2].

9.2.3. AHrarounctsl ButammHa K

[onroe Bpems aHtaronuctsl ButammHa K (ABK), B yacTHocTu
BapapuH, ABNANUCL eAUHCTBEHHLIMUW MepopanbHbIMU aHTUKOA-
rynsHTamu, J0Ka3aBLIUMM CBOK 3(D(EKTUBHOCTb B NPOUIAKTH-
Ke MHCynbTa y 60nbHbIX OFT.

Y710 BbIGpaTh: ABK
unu NMAKr?
MocunTainTe cymmy 6annos
no wkane SAMe-TT,R,

lMauneHT ¢ Bnepsble
ANarHocTnpoBaHHon @1

Y6eauTeNbHble JOKa3aTeNnbCTBa ObIIN NONYYEHb! B LWECTU PaH-
[OMU3NPOBAHHBbIX  KNMHWYecKUX uccnegosanHuax [AFASAK-1,
SPAF-1, BAATAF, SPINAF, EAFT n CAFA], 06beauHeHHbI mMeTa-
aHanma KoTopbIx [129] BbIABUM CHUXKEHIE OTHOCUTETbHOMO pUCKa
MHCYNbTa Ha 2/3, a puck cmepTtu Ha 1/4 no cpaBHeHMIo ¢ nnaebo
unn HazHa4yeHnem ACK.

MexaHnuam pencteus ABK cBsi3aH ¢ yrHeTeHueM 06pa3oBaHus B
MeyveHn YeTbipéx BUTaMuH K 3aBMCMMbIX (0aKTOPOB CBEPTLIBAHUSA
KPOBW, YTO B UTOre Pe3ynbTUPYETCS YMeHbLUIEHEM 06pa30BaHus
TPOMOMHA — KJT04EBOr0 (DepMeHTa CBEPTbIBAHMA KPOBW.

OfHaKo Hanu4ue y3KOro TepaneBTUYECKOro OKHA, Heo6Xoam-
MOCTb MOHWUTOPUPOBAHWA 1 TPYBHOCTM C NogAepxxaHuem Mexay-
HapogHoro HopmanusosanHoro OtHoweHus (MHO) B Tepanes-
TUYECKOM [uanasoHe OrpaHuy41BalOT NpuMeHeHue BapdapuHa B
LUNPOKON KNUHWYECKO npakTuke. B nocnefnHee Bpems noBbICK-
nncb Tpe60oBaHNA K aleKBATHOCTU aHTUKOAryNALMM, CO3aBaemMoi
BapapuHom. lMokasatens TTR, oTpaxatowuin gono (%) name-
peHunit MHO, nonaswux B TepaneBTUHECKUIA AWANa30H, OOMKEH
cocTaBnsATh He MeHee 70%.

C uenblo NPOrHO3UPOBaHNUS BO3MOXHOCTU yaepxaHua MHO B
TepaneBTUYECKOM JuanasoHe eBponeickumm akcneptamu B 2016
rogy 6bIn10 NPEAN0XeHO Ucnonb3osarh uHaekc SAMe-TT.R,, cm.
Tabnuuy 16 [133].

Mepen BbIGOPOM aHTUKOArynsaHta 'y 6onbHoro @[, 6e3 onbitTa
ux npuéma, npepnaraeTcs NoAcyMTaTb CyMmy 6ansioB no LiKa-
ne SAMe-TT,R,. 1o MHeHMI0 aBTOpOB, CyMMa 6annoB Bbllie
2-X accouumMpoBaHa C BbICOKOW BEpOSTHOCTbIO BO3HMKHOBE-
HMS cnoXHocTe ¢ nog6opom MHO, n Takum nauyueHTam cTouT
cpasy HasHa4utb MNMAKT (cm. puc 10). Cnesyer 0TMETUTb, HTO
JaHHbI MHAEKC He OblN BaNUAM3NPOBaH B KPYMHbLIX KOropTax, 1
HaCKOJIbKO OMpaBfaHO ero WupoKoe MCNonb3oBaHue, 40 KoHUa
He fiCHO.

Cymma 6annos 0-2:
Hasna4bte ABK
Llens TTR >70%
Ecnu He yaaeTcs nogaepxusarh
TTR >70%

Cymma 6annos >2:
HasHaubte MMNAKI

PucyHok 10. Anroputm Bbl6opa aHTUKOarynsauta y 6onbHoro @I 6e3 onbiTa aHTUKOAryNAHTHOM Tepanuu [133]
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9.2.3.1. lIpakTnyeckne acnekTsl TEpanuu BapgapnHom

Tepanus BapdapuHom TpebyeT noabopa MHAMBMAYANbHOW Tepa-
NEeBTUYECKON [03bl C JOCTKEHUEM Lienesbix 3HaveHuin MHO. Anro-
puT™M nof6opa A03 BapdhapuHa npuseneH B Tabnuue 17. BapdapuH
NPUHUMAIOT OAMH pa3 B [eHb, B OJHO U TO Xe Bpems. lNepBbii pa3
KoHTpoib MHO Heo6xoaumo OCyLlecTBNATb Ha 3-4 CyTkuW, panee
KOHTPosIb MHO Heo6Xx04MM0 OCYLLECTBNATL Kaxable 2-4 aHA. [lo3a
BapdhapuHa cuuTaeTcs noao6paHHON Npu NONyYeHUn ABYX 6AN3KMX
nocnenosatenbHbIX 3Ha4eHnit MHO B Lenesom auana3oHe. 3Haye-
H1st MHO B pasHbIx labopatopusix (B TOM YKUCHE U NPU USMEPEHUN
NOPTaTMBHLIM KOArynomeTpoM) MOrYT OTAMYaThCs ApYr OT ApY-
ra, npu aTOM AonycTumMas CTeneHb OTAMYMS COCTaBASET He 6oee
20%. LlenecoobpasHo Ha aTane nogéopa Lo3bl N0b30BATLCA 0f-
HOIA 1 TOM e nabopartopueir. MeHblUue cTapToBble A403bI (2,5-3,75
Mr) PEKOMEHAYIOTCS GOJbHBIM: CTapLUe 75 NeT, UMEIOLLUM HU3KYI0
Maccy, XPOHUYECKYID CepreyHYH/NOYeYHy0 Hef0CTaTO4HOCTb, B
paHHeM NnocneonepaLmMoHHOM neproge, Npu NCXOAHOM HapyLUeHUN
(byHKUMM NeyeHn, npu COBMECTHOM npuemMe amuofapoHa. focne
nof6opa MHANBMAYanbHOM [03bl BapdapuHa KoHTponb MHO Mox-
HO ocyLLecTBNATb 1 pa3 B Mecal. Hactoswme pekoMeHaauum no-
3BONAOT YANMHUTL Nepuoa mexxay uameHenunsmm MHO y 6onbHoro,
HaxXOLALLErocs AINTENbHO HA NOCTOSHHOM A03e BapdapuHa u He
umetowero konebanuii MHO o 1 pasa B 6 Hedenb.

Heobxoaumo ctpemuthes K noaaepxaHuio MHO B uenesom
ananasoHe 2,0-3,0 y Bcex, B TOM YMC/e Y NOXMAbIX NaLeHTOB.
MpuHATbIE paHee 6e30MacHbIMW 3HA4YeHMs pasHble 1,6-2,2 ang
NOXWAbIX 60MbHbIX B HACTOALLEE BPEMS CHATAIOTCA HeonpaBaaH-
HO HU3KUMM B CBSA3U C ABYKPATHbIM YBENIMYEHMEM PUCKA NHCYb-
Ta npu 3HaveHusx MHO <2,0.

K 6onee HU3KUM 3HaveHnam MHO (2,0-2,5) cneayet CTpeMuUTb-
cq npu npueme BapdapnHa B KOMOGMHALMM C aHTUTpOMGOLMTAp-

Tabnuya 17. Anroputm nog6opa f03bl Bapchapuna (Tabnetku no 2,5 mr)

HbIMM NpenapaTamu (aLeTuncanuumunoBas KUCnoTa unn Knonuao-
TPen) Ui npu BO30GHOBNEHNI Tepanui Nocne KPOBOTEYEHNS.

Takoro MOHATUS Kak «CpedHsis [03a BapdapiHa» He CylLe-
cTBYET. MaLneHTbl pasnuyaoTes No BeNMYNHE NOAAEPXKUBAIOLLEH
[03bl, 4TO 0GYCNOBNEHO LiebIM PAZAOM KakK KNUHUYECKUX, TaK
TEeHeTUYECKIMX (haKTOpPOB.

[0BOpUTL 006 WCTWUHHOIA PE3NCTEHTHOCTU K BapdpapuHy BO3-
MOXHO, ecnn fo3a BapdapuHa >20 Mr B CyTKN He NPUBOAMT K
JNOCTMXEHUIO LieneBbiX 3HaYeHnin MHO. Yucno Takux cny4aes no
NNUTepaTypHbIM [aHHbIM CPean O0JNbHbIX, MPUHUMAIOLWMX Bap-
dhapuH, He npesblwaeTt 1%. MpakTuyeckne Bpayn Yacto 6ogTcs
yBeNuyMBaTh 103y BapdapuHa 6onee 7,5 Mr, 410 ABNSETCA He-
OnpaBAaHHbIM, MOCKONbKY PUCK KPOBOTEYEHWIA HE 3aBMCMUT Ha-
NPsSIMYI0 OT BeNUYMHbI [03bl BapdapuHa, a 06YCNOBNEH Hannym-
eM NOTEeHLMaNbHbIX UCTOYHMKOB KPOBOTEYEHUA U 4PE3MEepHOM
runokoarynauueir. bonee onacHoIMM B OTHOLLIEHUW PA3BUTUA Te-
MOpparuyeckmnx 0Cr0OXHEHW ABNAKOTCA NaLMEHTbI, KOTOPLIM [Ns
LOCTWKEeHUs LeneBblX 3HadeHnit MHO TpebytoTcs HebosbLuue
[03bl BaphapuHa (He 60nee 2,5 Mr), 4T0 CBA3AHO C FEHETUYECKN
06YCNOBMIEHHbIM HapyLleHneM MeTab01M3ma BapapuHa.

92.3.2. JlexapcTBeHHbIE B3auMOZEHCTBHA BaphapuHa

BapapuH aBnseTca npenapaTom, KOTOPOMY NPUCYLLN MHOXe-
CTBEHHblE MEXNEKapPCTBEHHbIE B3aUMOAENCTBUA, NOITOMY Npw
Ha3HA4YeHUM COMYTCTBYIOLLEN Tepanum, ¢ LeNbio UCKNIYEHNS He-
XenaTeNbHbIX NIeKapCTBEHHbIX B3aUMOLENCTBUIA, NPeSnoyTeHue
crnefyeT 0TAasath Npenaparam, He BIMAKLWMM Ha aHTUKOATYNAHT-
HbI 3dhhekT BapdhapuHa (Taén. 18.).

OfHako, ecnu npenapar, BAAOWMA Ha MeTabonu3m Bapdapm-
Ha, 3aMEHWUTb HEYeM, TO Ha3Ha4YUTb ero MOXHO. B aTom cnyyae
Heobxoaumo npokoHTponuposate MHO uepes 3-5 aHeit nocne

[TepBble 2-3 oHA — 2 TabneTkm (5 Mr) OLHOKPATHO B OJHO U TO Xe BPems

MHO <1,5
MHO 1,5-2,0

3-4 fjeib  MHO >2,0

MHO >3,0

MHO <1,5

MHO 1,5-2,0
MHO 2,0-2,5
MHO 2,5-3,0

5-6 aeHb

MHO >3,0

MHO <1,5
MHO 1,5-2,0

7-8 ieHb  MHO 2,0-3,0

MHO >3,0

YBenu4uTH CyTO4HYH A03Y Ha 1/4 Tabn. KoHtpons MHO 4epes 2 aHs.
OcTaBuUTb CYTOYHYIO 403y 63 n3ameHeHWid. Kontponb MHO 4epe3 2 axs.

lMponyctuts 1-2 npuéma Bapaputa. Boso6bHoBneHne Tepanuu npu
MHO 2,0-2,5 B no3e 1 tabn. Kontponb MHO 4epe3 1-2 aHs.

lMponyctutb 2 npnéma BapgapuHa. BosobHosneHue Tepanuu npu MHO
2,0-2,5 B no3e 1/2 tabn. KoHtponb MHO yepes 1-2 gHs.

YBENM4MTb CYyTOYHYI0 A03Y Ha 1/2 Tabn. KoHTpons MHO yepes 2 aHs.
YBenm4mnTh CyTO4HYI0 A03Y Ha 1/4 Tabn. KoHTpons MHO yepes 2 aHs.
OcTaBuUTb CYTOYHYIO 403y 663 n3meHeHWid. Kontponb MHO 4epes 2 aHs.
YBeNu4nTb CyTO4HY'0 A03Y Ha 1/4 TabneTku. KoHTpons MHO yepes 2 gHs.

Mponyctuts 1-2 npuéma BapapuHa. Boso6Hosnenune tepanuu npu MHO
2,0-2,5 B no3e 1 Tabnetka. Kontpons MHO 4epe3 1-2 aHs.

YBenM4mMTb CYyTOYHYI0 A03Y Ha 1/2 TabneTkn. KoHTponb MHO Yepes 2 gHs.
YBenu4nTb CyTO4HY'0 A03Y Ha 1/4 TabneTku. KoHTpons MHO yepes 2 gHs.
OcTaBuUTb CYTOYHYIO 103y 63 n3meHeHWin. Kontponb MHO 4epes 2 aHs.

Mponyctutb 1-2 npuéma BapcapuHa. Boso6Hosnenue Tepanum npu MHO 2,0-
2,5. YMeHbLLUNTb A03y Ha 1/ 2 TabneTkn. KoHtponb MHO yepes 1-2 aHs.

B panbHeiituem koHTpons MHO 1 pa3 B 2-3 AHS ¢ UCMOb30BAHMEM aNropuTMa 7-8-ro AHs.

Mpumeyarne. Hapagay ¢ accoumauneii ¢ PAAOM KINHUYECKUX NAPAMETPOB (MOXUIION BO3DACT, HAPYLLIEHUE (DYHKLIMN NeYeHW/
046K, COMyTCTBYIOLAs TEPANNS aMUOLAPOHOM), BbISBIBHA CBA3b [03bI BAPEMAPUHA C ITHUHECKON NPUHALNIEXHOCTBIO, 4TO
103BONIA6T PACCMATPUBATL CHUXEHNE CTAPTOBOV [03bI BAPCHAPUHA /I8 ITUX NAUMEHTOB C 5 10 2,5-3,75 Mr B CYTKY.
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Tabnuua 18. MexnekapcTBeHHble B3aUMOJEHCTBUA BapthapuHa
Yeunusarot feicreue Bapthapuia

AHTVBNOTIKKN

[TeHULMNNKHBI, LiedpanocnopuHbl 2-3-ro NoKOMEHNs, MOHOMAKTaMbl, 3PUTPOMULUH

TeTpaumkvH, MeTpoHMAa30s

KAPOIOTMYECKIE MPEMNAPATDI
AMK1OAapOH, NponadeHoH, XUHUANH
[nzonupamung

HECTEPOWAHLIE MPOTBOBOCIAJINTENbHBIE CPEACTBA

AHABOJTMYECKWE CTEPOUBI

[ACTPOSHTEPOJTOrMYECKIE MNMPEMAPATbI
LMMETUANH
OMenpason

N30HNA3NA
JIOBACTATUH

AJTIII0MYPUHON
BUOJTOTHECKI AKTVBHBIE [JIOBABKIA

['MHKO Buno6a, aKCTpaKT YeCHOKa, AArumb, 3KCTPAKT nanau, BUTamuH E,
[bSABOJIOB KOrOTb (BXOAMT B cocTaB bA[l ans nieveHus aptputa), Lwande
KPacHOKOPHEBULLHbIN (BXOAUT B cocTaB bontocos Xyarto), 38ep06oii

Ha4ana Tepanum 1 Npu He06X0ANMOCTN U3MEHMTb 103y Bapdapu-
Ha. BaXXHO NOMHWTb, YTO PAL GMONOMNYECKN aKTUBHbLIX A06aBOK
MOXXeT B3aMOeNCcTBOBaThL C BapapuHOM, NO3TOMY BO M36exa-
HUME pUCKA Pa3BUTUA YPE3MEPHOM TMNOKOArynaumm ux nyywle ux
n3beratb. [puHUMATL NONMBUTAMUHBI MOXHO, 3@ UCKNIOYEHUEM
npenaparos, cofepxatiux 60nbLyto fo3y BuTamuna K (8 P® Ta-
Kue npenapatbl He 3aperucTpupoBaHbl).

OpHoKpaTtHOe ynoTpe6neHne 60NbLIOTO KOMWYeCcTBa ankorons
YCUNMBAET JeiCcTBMNE BappapiHa W NOBbILIAET PUCK FeMOpparu-
YECKMX OCIMOXHEHUIA. XpOHMYEeCKoe ynoTpebeHne ankorons Ha-
060pOT CHMKAET aHTUKOAryNAHTHbIA 3MeEKT. B CBA3N C 3TUM
NauMeHTy, NPUHUMAtOLLLEMY BapdhapuH, NyYlle BO3AEPXUBATLCA
0T ynoTpe6neHns ankorons.

92.3.3. lnwyesble B3anMogencTsna BapghapuHa

YnoTpe6neHne B NuLLy NPOAYKTOB, 60ratbix BUTAMUHOM K, CHU-
XaeT 9()(heKTMBHOCTb BapdhapuHa, 4TO MPOSABNISETCA CHUDKEHM-
em MHO. K npoayktam ¢ BbICOKUM COAepXaHuem ButamuHa K
(300-600mkr/100rp) oTHOCATCA TEMHO-3€MeHble 0BOLLM, OCO6EHHO
BEPXHUE CBEXME INCTOYKM: MONOJAA KanycTa, LWNUHAT, IMCTbA MaH-
rosibfa, canar-naryk, 6ptoccenbekas Kanycra. 3HaYuTenbHoe Komu-
4eCTBO BUTaMMHa K COLlepXXUTCS B MANOHE3e 3a CYET PACTUTENbHbIX
Macern (CoeBoro, nanbMoBoro). MPOMeXXyTO4HOE NOSIOXKEeHKe No Co-
JepXaHuto BuTammHa K 3aHuMatoT npoaykTsl, cogepxatiue ot 100
00 300 mkr sutamuHa K Ha 100 rpamm npogykTa (dhaconb, canar
Alicbepr, 3eneHbli nyk). Mono4Hble NpoLyKThl, XNe606yN0oYHbIe U3-
Lenus, yai, Kogoe, 0CTanbHble 0BOLLYM (OrypLbl, TOMUAOPLI) U GOPYK-
Tbl COIEPXAT He3Ha4UTeNbHOe Konu4ecTso ButamuHa K (meHee 100
MKr/100 rpamm npofyKTa) 1 UX MOXHO ynoTpe6naTh 6e3 creumnans-
HbIX OrpaHu4eHnit. Mpu TepmMuyeckonl 06paboTke 6oNbLIAA YaCTb
BuTammHa K paspyLuaetcs. MpakTuyecKkmit OnbIT FOBOPUT O TOM, 4TO
Hanbonee BaXHbIM ABNAETCA HE OTKA3 OT yNnoTPebnieHns B NuLy
CBEXMX 0BOLLEH, a CO6MI0AEHNE NPUMEPHO OUHAKOBOMO NMULLEBOTO
paLOHa Ha NPOTSXKEHWUN BCEr0 Nepuosa eveHus BapapuHom.

OcnabnsioT gelicTeue Baphaputa

CEOATUBHBIE 1 MPOTNBOCYOOPOXHbIE
6ap6utyparsl
KapbamesenuH

LMTOCTATUKIA
a3aTonpuH
LUMKNOCMOPUH

FACTPO3HTEPOJIOTMYECKIWE MPEMAPATDI
cyKpanbar
aHTauuabl

PUOAMITALINH

BNONOrMYECKIN AKTBHBIE [JOBABKIA
JKeHblueHb, Koanaum Q10

9.24. lpamble nepopanbHbIe aHTHKOArYNAHTbI

K npsmbiM nepopanbHbiM aHTukoarynsHtam (MMAKT) oTtHocaT
MHrMOUTOPbLI Xa (hakTopa CBEPTbIBAHUS KPOBW (pUBApOKCabaH,
anukcabaH v He3aperncTpupoBaHHbI B PO 3fokcabaH) u npamon
WHrMbUTop TPOMOMHA AaburarpaH.

Bce MNAKT otnunyatotes ot ABK 6bICTPOTOM HAcTynneHus (0Ko-
N0 [BYX 4acOB) NpeSCcKasyemMoro aHTUKOarynsHTHOro agpdekra,
6NMU3KUM NEPUOSOM NONY>XM3HN B KPOBM (0K0M0 12 4acos), domk-
CUPOBAHHOW 1030/ W OTCYTCTBMEM HEO6XOAMMOCTU B PYTUHHOM
na6oparopHom KoHTpone. Y Bcex MNIMAKI nmeetcs noveyHsIn nyTh
BbIBEEHMSA U3 OpraHM3ma, Hamborsee BblpaXXeHHbIN y faburarpa-
Ha (80 80%).

[a6uratpaHa atakcunart (ganee gaéurarpad) 6bin CPaBHEH C
BapapuHom B uccneposaHun RE-LY, puBapokcabaH B ucchne-
poBaHun ROCKET-AF, a anukcabaH B uccnegosanun ARISTOTLE,
U UMEHHO pesynbTaTbl 3TUX UCCIEA0BAHWIA NErnu B OCHOBY CY-
LLeCTBYHOLIMX PEKOMEHJAUMA N0 aHTUTPOMOOTUYECKON Tepanuu
y 60nbHbIX @I [134-136]. Mpu HannM4ymm 0COBEHHOCTENR Y Kax-
noro MMAKT, Bce Tpu 3apeructpuposaHHble B PO npenapara B
uccrefoBaHuax 3 chasbl MPOAEMOHCTPMPOBANM OO6LUME YepTbl,
3aKNI0YAKOLNECH, KaK MUHUMYM, B CPaBHUMOW C BapgapuMHOM
3O (HeKTUBHOCTM B OTHOLLEHWUI NPODUNAKTUKI UHCYNbTA U TPOM-
603m601MiA, Ny4Llen 6e30MacHOCTY B BUAE CHUKEHWUA puUCKa re-
MOPParnyecknX UHCYNbTOB 1 B HANMYNY TEHAEHLUN K CHUXKEHMIO
o6buueit cmepTHocTi. CneayeT NoavepKHYTb, YTO AM3aiiH uccne-
[OBaHWi NpegycMaTpuBan CpaBHeHWe ¢ BapghapuMHOM, a Mexay
co6on MMNAKI He cpaBHUBANUCHL, Y4TO HEe AAET BO3MOXHOCTM YT-
BEPXJaTb 0 NPeuMyLLeCTBaX Kakoro nbo U3 Hux.

PesynbTaTbl nccnefoBaHunii nokasanu, 4o 3 eKTUBHOCTb Ja-
6urarpaHa 150 mr 1 anukca6aHa B OTHOLLEHWUM CHUXKEHWUS puckKa
WHCYNbTa U apTepuanbHbiX TPOMOO3IMOONUA UMEET MpenmMyLLe-
CTBa nepej BapapuHom, a addekTuBHOCTb [Jaburatpana 110 mr
1 puBapokcabaHa He OTnKMYaeTcs OT BapdapuHa. Yactota Kpyn-
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HbIX KPOBOTEYEHMIA Y GONbHbIX, MONYYaBLIMX AaburatpaH B 4036
150 mr u puBapokcabaH, 6bina ofiMHakosa ¢ BapapuHom. Mpe-
MMYLLIECTBA MO CPABHEHMIO C BAphapMHOM B OTHOLLIEHUM KPYMHbIX
KPOBOTEYEHWIA ObITN OTMEYEHbI Y 60JTbHbBIX, MPUHUMABLLIKX anuK-
cabaH v gaburartpaH B no3e 110 mr.

AHanus cTpyKTypbl 60NbWNX KPOBOTEYEHWA NOKa3an, 4To 0be
L03bl faburaTpana, pusapokcabaH u anukcabaH UMeKT npenmy-
LiecTBa nepes BapapuHOM B OTHOLIEHUU CHUXKEHUS 4acTOTbI
Pa3BUTUA BHYTPUYEPENHbIX KPOBOTEYEHWN, T.6. AaHHOE Npenmy-
wectBo oTmedaetcs y Bcex MMAKI. Tem He MeHee, Yy OOMNbHbIX,
nonyyasLunx gaburatpad B fo3e 150 mMr x 2p u pusapokcabaH, 0T-
Me4eHO 60JbLLE KPOBOTEYEHUI N3 XKeNyA04HO-KMLWEYHOr0 TPaKTa
N0 CPaBHEHUIO C Bap(apuHoM.

AnwnkcabaH okasancs eguHcTeeHHbIM MMAKI, 10CTOBEPHO CHM-
XKAOLIMM PUCK CMEPTM OT BCEX MPUYMH MO CPABHEHWIO ¢ Bapda-
puHoM. [1aHHOe npeumyLLecTBO, CKOpee BCEero, 6b10 06YCroB-
NEHO OJHOBPEMEHHbIM MPEBOCXOACTBOM Neped BapdapuHOM B
OTHOLLEHMN PUCKA NHCYNbTOB, C3 1 KPYMHbIX KPOBOTEYEHMWIA.

9.3. ANropuTmM Ha3Ha4eHUsl NepopanbHbIX AaHTUKOArYNAHTOB
y 605bHbIX hmbpunnauueid npeacepaui

AnNroputm Ha3HaYeHMA aHTUKOArynaHToB y 60nbHbIX OI1 npea-
CTaBJieH Ha pucyHke 11.

Knto4eBble NOMN0OXEHNUS N0 BONpocam nNpoduNakTUKN MHCYNbTa
y 60MbHbIX MbpUNNALMeit npeacepLmun

« [lepopanbHble aHTUKOArynsHTbl PEKOMEHA0BaHbI 60NbHbLIM
MYXXCKOro nona ¢ cymmoit 6annoe no CHA,DS -VASc >2

« [lepopanbHble aHTUKOArynsHTbl PEKOMEHA0BaHbI 60NbHbLIM
XKEHCKOro nona ¢ cymmoi 6annos no CHA,DS,-VASc >3

» Heo6x0aNMOCTb Ha3HaY4eHWs nepopanbHbIX aHTUKOArynsH-
TOB crieflyet paccMoTpeTh Y Myx4uH ¢ CHA,DS,-VASc = 1 1
y XeHuwut ¢ GHA DS -VASC = 2, y4uTbiBast MHANBNIYaNbHbIE
0COGEHHOCTY W NPeAnoYTEHNs 60NbHOrO

« [lpn oTCYTCTBMM (PAKTOPOB PUCKA WHCYNbTA U CUCTEMHBIX
MO0 Y MYXHUH U KeHLWMH ¢ @I cnefyert usberatb Ha-
3HAYeHNA NepOPaSTbHbIX AHTUKOATYNSHTOB U AHTUTPOMOOLYU-
TapHbIX NpenapaTos

B cnyyae HasHadeHns ABK cnegyet cTpeMuTbCs K TLLATENb-
HOMY KOHTponto TTR. B cnyyae Hu3kux 3HaveHuin TTR (me-
Hee 70%) BOMpPeKN XOpPOLLEA NPUBEPXKEHHOCTU K NIEYEHUIO,
Npu OTCYTCTBMW NMPOTUBONOKA3aHWIA (MCKYCCTBEHHbIE Knana-
Hbl) creadyet nepentu Ha MMMAKT

« MNAKT (npu oTCYTCTBMW NPOTUBONOKA3AHWIA K UX Ha3HaYe-
HUKO) npennoyTuTenibHee ABK y 60/1bHbIX HeknanaHHon ®fl
6e3 onbiTa Npuéma aHTUKOArynaHToB

* Y 60/IbHbIX CO CPEAHUM W TSKENBIM MUTPANbHBIM CTEHO-
30M MU MEXaHWYeCKMM UCKYCCTBEHHbIM KNanaHoM peKo-
MEeHJ0BaHbI TONbKO aHTaroHucTsl BuTamuHa K (MHO0>2,0-
3,0)

» MoHoTepanus aHTUTPOMGOLMTAPHBIMU Npenaparamu He pe-
KOMeH/I0BaHa Ans npounakTukm uHeynbta 'y 60nsHbIX Of1,
He CMOTPSA Ha UMEIOLLMIACS PUCK UHCYNbTA

» Kom6uHauus nepopanbHbIX aHTUKOArynsHTOB C aHTUTPOM-
6oLMTapHLIMK NpenapaTtaMu NOBbILLIAET PUCK KPOBOTEYEHNIA
W NpW OTCYTCTBUU MHBIX MOKA3aHUNA K €€ HA3HAYEHMIO, aH-
HYI0 KOMOUHALWIO CrefyeT usberarb

9.4. OueHKa pucka KpoBOTe4eHHi

OcHOBHOI NPO6MEMOI NpWU ANUTENbHOW Tepanui aHTUKoary-
NSAHTAMW ABAAIOTCA remopparuyeckne OCNOXHEHWS, KOTOpbIe
MOTYT CBECTM Ha HET BCE NMPEMMYLLUECTBA OT aHTUKOAryNsHTOB Y
60nbHbIX ¢ O, No3TOMY NPU NPUHATAN PELLEHMS O NpounaK-
TUKE TPOMO0IMOONNYECKUX OCITOXKHEHNIA HEOOXOANMO OLLEHUTD
COOTHOLLEHWNE PUCKOB MHCYNbTA U KPYMHbIX KPOBOTEYEHMWIA, 0CO-
6EHHO BHYTPUYEPEenHbIX, ABMAOLWMXCA Hanbonee onacHsIMI 0C-
noxHeHusMmn AKT, cnoco6HbIMU BbI3BaTb UHBANIMAHOCTb U AaXe
CMepTb NaumneHTa.

@ — simouas senuyun 6e3 Opyzux Paxmopos
pucka

MexaHn4eckui knanaH unu MUTpanbHbli

JA

CTEHO3 (CPefHei/ TKenon CTenexn)

b _I1aB ona HEHULUH C 1-M 0ONONHUMENbHBIM

HET

paxmopos pucka uncynvma

OnpenenuTb puck Ha ocHose CHA,DS -VASc

‘- IB 07151 60/1bHbIX ¢ MEXAHUUECKUM KIANAHOM
UnU MUMPAnIvHvIM CIMEH030M

02 1 >2
/ .- - , N
&~ - , e A Y .
4
4
be3 AKT n ’ MokasaHa AKT
aHTnarperaHToB AKE (;J:‘eny(e”Tam'geTb e ’ YyecTb n/nokasaHus
(Il B) Ry L Koppexuus o6patmbix PO
. KpoBoTeyeHuii (lla B)
7 ’ q
s N
4 N
4
it i N/
y 3
b
MMAKT® (1A) ABK (IA)
Okkntogep B VI MOXHO UMETb B
BUAY Ans 60/bHbIX C OTHETANBbLIMY

n/nokasanuamu Kk AKT (lla C)

PucyHoK 11. ANropuTM HasHaueHUs aHTHKOAryNAHTOB Y 6oNbHbIX ¢ hubpunnsaumei npeacepaui. ®P - haktopel pucka, AKT - aHTUKOArynaHTHas
Tepanus, YJIN - ywko nesoro npeacepaus, ABK - antaronuctol Butamuda K, MNNAKT - npsimbie nepopanbHbie aHTUKOAryNAHTbI
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Tabnuua 19. LLikana ouenku pucka kposoteyeHnis HAS-BLEED
byksa*
[mnepToHns

NHcynbT
KpoBoTeyeHme
JlabuneHoe MHO
Bospact >65 ner

O m M W »w > I

Makcumym 9 6annoB
* [lepBble 6YKBbI aHITINACKUX HA3BaHNI

Knuunyeckas xapaktepucTukas

HapyLueHne yHKLWM NeYeHn uim noyek (no 1 6anny)

JlekapcTtea unu ankorons (no 1 6anny)

Yucno 6annos
1

1 nnm 2

1

1

1

1

1unm 2

Tabnuua 20. dakTopbl pUcKa KPOBOTEUEHHIA Y 60NbHLIX hubpunnauvei npeacepani, NONYYAOLLMX AHTUKOAryNaHTbI [138]

Moauduuupyembie (hakTopbl pucka

ApTepuanbHas runepToHus (ocob6eHHo ecnn CAL >160 mm pT. CT.)

JNaéunbHoe MHO nnu Bpems npe6biBains MHO B Lenesom gnanasoHe MeHee

60% (ons npuHUMAatoLLMX aHTaroHucTbl BuTamuta K (ABK))

ConyTCTBYIOLLMIA NPKeM NPenapaTos, MOBbILIAKLLMX PUCK KPOBOTEYEHUS (aHTuarperaHTbl unn HIBC)

3noynoTpebieHne ankoronem (=8 nopumin B Heaento)
YacTuyno mogudmumpyemble hakTopbl pucka

AHemus

HapyLueHHas dyHKLUS noYek

HapyLueHHas OyHKLUMS neYeHn

CHuXeHMe yncna TpomMO0LMTOB UK HapyLLIEHNE NX OYHKLAN
He mopundhmumupyemble thakTopbl pucka

Bospacr (>65 ner), (=75 net)*

bonbLUOe KPOBOTEYEHIE B aHAMHE3E

WHcynbT B aHamHe3e

[ToyeyHas natonorus, TpedytoLlas anannusa, NM60 TPpaHcNNAHTaLKUS NMOYKK

Llnppo3 nevexu

3110Ka4eCTBEHHOE HOBOOOPa30BaHNe
'eHeTUyecKue haktopsl

buomapkepb! - (hakTopbl pUCKa KPOBOTEHEHUH
BbICOKOYYBCTBUTENbHBIA TPOMOHNH

®akTop pocta u authdepeHLpoBku 15

VYpoBeHb KpeaTuHUHA CbIBOPOTKW/PAcYeTHOE 3HAYEHNE KIMPEHCa KpeaTUHNHA

Cokpauyenns: ALl — aprepnanbHoe gasneune, HIBC — HecTepouHble npOTUBOBOCASINTEIbHbIE CPEACTBA,
TTR — Bpems HaxoxzaeHns B LieeBoM guana3ore, GDF-15 — ghakTop pocta u gughcpeperumposkm 15.

[ins oueHkn pucka KpoBoTedeHuit y 60nbHbIX Ol npeanara-
NCb pasHble LUKanbI, CPEAN KOTOPbIX Hanbosee U3BECTHA LUKana
HAS-BLED (taén. 19) [1-2].

Do 2016 roga wkana HAS-BLED pekomeHAoBanach aKcnepTamm
AN OLEHKM PUCKA KPOBOTEYEHMIA y 60MbHbIX ®I1 nepes Havyanom
Tepanun aHTMKoarynsHtamu. bonbHble, Habpaswue >3 6annos,
CYUTANMCh 60SIbHBIMU C BLICOKMM PUCKOM KpoBOTeYeHui. B 2016
rogy eBponenckne aKcnepTbl oTkaszanuch ot wwkansl HAS-BLED B
noNb3y OLEHKU MoauduumnpyeMocT akToOpoB pUCKa KpoBOTeE-
YEHWIA, YTO CBSA3AHO C HEOMPABAAHHbIM HEHA3HAYEHWEM aHTUKO-
arynaHTOB B PYTUHHOW KNUHWYeCKo npakTuke [137]. OcHoBHas

3aja4a Bpaya nepef HasHadeHuem AKT — CKOppeKkTUpoBaTh MOau-
cbuumpyemble hakTOpbl PUCKa, a MPX HANUYUN He MoancuLMpye-
MbIX (DAKTOPOB — BbIOPaATh Hanbonee 6630MNaCHbIA AaHTUKOArYNSHT
(Tabn. 20).

lMepen Ha3Ha4YeHWeM D600 aHTUTPOMBOTUYECKOrO Npenaparta
HE06X0MMO OLIEHUTb NOTEHLMANbHbIE MCTOYHUKN KPOBOTEYEHNIA.
Oco60e BHUMaHWe CTOUT 06paLliaTh HA HANNYNE 3PO3UBHO-A3BEH-
HOr0 NOPAXEHNA Xenyao4yHo-KnweyHoro Tpakra (XKKT), moyeka-
MEHHOI 6051€3HN 1 BOCNANMTESbHbIX 3260/1eBaHWIA MOY€EN0N0BOA
CUCTEMBbI, XPOHNYECKOr0 reMOppOos, 3N0Ka4eCTBEHHbIX HOBOOOPA-
30BaHMiA, MUOMbI MATKW, ARHEBPU3MbI A0PThb! 1 ee BETBEN, BK0Yas
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Tabnuua 21. Mnan 06cnenoBaHus 60NbHOrO Nepef Ha3HauYeHUEM aHTUKOAryNAHTHOM Tepanuu

06s3atenbHble UCCNef0BaHNA

1. 06 aHanM3 KpoBW (YpOBEHb FeMOrIobuMHa,
3PUTPOLIMTOB, TPOMOOLIMTOB).

2. buoxumnyeckuit aHanu3 Kpoem (renarocneLmduyeckume
(hepmeHThbI, KpeaTMHWUH, MOYEBIHA, 06LLNIA 6eNoK).

3. Koarynorpamma (npotpoméuH ¢ pacyetom MHO, A4TB)

4. AHanus Kana Ha CKpbITYI0 KpoBb (Kak
CKPUHUHT KpoBonoTepy vepes XKT).

5. 06LLMA aHANU3 MOYN (AN UCKITIOYEHUS 3PUTPOLUTYPUK)

HononuutensHble UccneaosaHus

1. 930(paroracTpoayofeHOCKONUS, Mpu
Heo6X0ANMOCTY KOJIOHOCKOMMNS

2. Y31 noyek B cry4ae BbIABNEHUS 3PUTPOLATYPUY

3. KomnbtoTepHas Tomorpadous U/unm MarHuTHO-pe3oHaHcHas
ToMorpadus Ans 601bHbIX, HEAABHO MEPEHECLLINAX UHCYIIbT,

a TaKXXe NMpy BbIPAXKEHHOM 0CTaTO4HOM HEBPOJIOTUYECKOM
AeduuuTe C LeNbl UCKMHYEHNS TEMOPParnyeckoro
WHCYNbTA 1 COCYAUCTBIX ManbopmMaLnii

4. OcmOTp rMHekosora

5. OcmMOTp oKynucTa (Ans MCKNYEHNS reMopparnyeckux
OCJIOXXHEHWI Ha CeT4aTKe rnasa)

XKT — xenyno4Ho-kuniieyHbid 1pakt, MHO — MeXayHapoAHoe HOPManu30BaHHOE OTHOLLIEHNE,

AYTB — akTnBUPOBAHHOE YaCTUYHOE TPOMOONIACTUHOBOE BPEMS

WHTPaKpaHuanbHble apTepuu 1 T.n. (NnaH o6cnefoBaHus nepen
HasHa4veHnem AKT ykasaH B Tabnuue 21). B cnoxHbIx cnyvasx pe-
LUEHWNE O Ha3HA4YeHMN aHTUTPOMOOTMYECKUX NPenapaToB A0SHKHO
NPUHUMATLCA KOHCWUIMYMOM CMELMANUCTOB 3aMHTEPECOBAHHbIX
crneunanbHoCTen.

Kak cHU3UTb pUCK KPOBOTEUEHHUii HONbHBIX, NOIY4aoLLUX Nepo-
panbHble aHTUKOAryNAHTbI?

1.0653aTeNnbHOe 06Cnef0BaHUe ANs BepudmrKauum noTeHum-
ANbHbIX UCTOYHUKOB KPOBOTEYEHUMA, UCKNIOYEHNS aHEMUN 1
onpegenieHns OyHKLUUM NeYeHN 1 NoYex.

2.Y nauueHToB ¢ ®I1 n ctabunbHoi UBC B 60NbLINHCTBE CY-
YaeB [OCTaTOYHO MOHOTEPANUN aHTUKOAryNSHTaMN.

3.MMAKT npoaeMOHCTPMPOBAaNU MeHbLLYH YacTOTy remoppa-
rMYeCKNX OCNOXXHEHWUI B CPABHEHUN C BapapruHOM y naum-
eHTOoB ¢ @1, No3TOMy 60/bHBIM, HE UMEIOLLM OMbITa Neye-
HUS NepopanbHbIMU AHTUKOAryNaHTamMu, cneayet 0TAaBaTb
npennoyTeHune HasHaveHuto MNMAKT, a He BapgapuHa.

4.Y NaumeHToB C aHAMHE30M KPOBOTEYEHUS 13 BEPXHUX OTAe-
noB XKT, 3p031UBHO-A3BEHHLIM NOPaXKEHWEM 3TUX OTLEN0B
LLenecoo6pasHo NPUMEHATb anukcabaH unu BapapuH, a He
puBapokcabaH unu gaburatpaH 150 wmr.

5.Bcem nauueHTam, MPUHUMAIOLLAM aHTUKOAryNsAHTLI, Heoo6-
XOAMMA OLeHKa (PYHKLWUM NOYEK WCXOAHO W B LUHAMUKE.
JkcnepTamMu AN OLEHKN (PYHKLMW NOYeK PEKOMEHA0BaHO
nonb3oBaTbca popmynon pacyeta Kokpodra-raynra. Onu-
pasicb Ha 3Ha4YeHMe KIMpeHca KpeaTuHHa, Heo6X0AUMO Bbl-
6upatb onTumanbHbli MMAKT unn koppekTupoBats A03y.

6.lpu BeNMYMHE KNMpeHca KpeaTWHMHA MeHee 15 mn/MuUH
MMAKI npoTnBOnokasaHbl, BapgapuH paspelléH, OfHaKo
ero MCrosb30BaHWe TaKXe 3aTPyLHEHO B CBA3W C KpaiHe
BbICOKUM PUCKOM KPOBOTEYEHUS Y JAHHOW KaTeropum 60nb-
HbIX. [laburatpaH npoTUBONOKA3aH NPU KITMPEHCe KpeaTuHu-
Ha MeHee 30 Mn/MUH.

7.KOHTponb CKoOpocTu KNy604koBoM (punbTpaumn (CK®) He
meHee 1 pas3a B rof He06X0AMMO PErynspHO OCYLLECTBNATb
y BCeX 60MbHbIX, NOAYYaAOLWNX NepopanbHble aHTUKoary-
NSHTBI, @ NaUMeHTam >75 net He pexe 1 pasa B 6 MecsLes.
Y 60MbHbIX ¢ BenuynHoin CK® <60 mn/MUH pekoMeHaoBa-
HO N0Nb30BaTbCA (DOPMYSION pacyeTa KPaTHOCTU KOHTPONS
(pyHkuun noyek: 1 pa3 B N mecsues, rae N = KnupeHc Kpe-
atuHUHA/10. Heobxoanmo npeaycMOTPETb AOMNONHUTENbHOE

NpoBefieHNe aHaIM30B, eCNN KaK0e-N160 NHTEPKYPPEHTHO.
3a60neBaHe MOTII0 NOBNUATL HA (DYHKLIMIO MOYEK.

8.V nonyyarowmx ABK nobusatbcs Lienesbix 3HaqeHnit MHO.
Pa3bACHATL NauueHTam 0CO6EHHOCTM NULLEBLIX 1 hapMaKo-
NOTNYeCcKNX B3aMMoaencTenin BapapuHa. Mpu oTcyTcTBUK
BO3MOXHOCTW NoAaepxusarb Benu4uy TTR (Bpems npebbl-
BaHUA B TepanesTyeckom auanasoHe MHO) >70% nepeso-
AUTb nauueHToB Ha MMAKT.

9.T1epBblit KOHTPOSbHbIA BU3UT K Bpady nauueHTa, Ha4yuHaio-
wero npuem MMNAKI, gomkeH 6bITb OCYLLECTBNEH Yepe3 1
MecsL LN OLeHKU NepeHoCUMOCTM npenapara, pucka Kpo-
BOTEYEHUN, NPUHATAA PELUEHNs O AOMONHUTESNbHLIX aHaNu-
3ax 1 npu He06X0AMMOCTI KOPPEKTUPOBKM A03bI Npenapara.
[anbHelilee Habno4eHNe OCYLLECTBSETCH C MHTEPBANIOM
1-6 MecsLeB, NpuHUMas BO BHUMaHWe BO3pacT, (hyHKLUIO
NoYeK, PUCK KDOBOTEYEHUI 11 COMYTCTBYIOLLME 3200J18BaHUS.

10. pwn HasHaveHum MMNAKI Heo6x04UMO CTPEMUTLCA K Ha-
3HA4YEHUI0 NONHOW J03bl npenaparos (faburatpad 150 mr x
2 pa3a/peHb, puBapokcabaH 20 Mr B CyTKM, annkcabaH 5 Mr
X 2 pasa/feHb), orpaHnynBas UCMNONb30BAHUE CHUXEHHON
[03bl CreunanbHbIMK nokazaHuamu: gaéuratpad 110 mr x
2pa3a/feHb B cnyyae Bo3pacta >80 feT, COMyTCTBYIOLEro
npuema Bepanamusnia, noBbILIEHHOrO PUCKA XENyL04HO-KU-
LLEYHbIX KPOBOTEYEHNIA 1y 605bHBbIX ¢ CK® <50 My/MUH npu
MNOBLILIEHHOM PUCKE KPOBOTEYEHWI; puBokcabaH 15 mr B
CYTKU npu 3Ha4eHun CK® <50 mn/muH, anukcabaH 2,5 Mr X
2 pasa/[feHb Npu Hanu4uu, No-KpanHein Mmepe, 2-x NPU3HAKOB
13 Tpex — Bo3pact >80neT, Bec <60kr unu CK® 15-29 mn/
MWH).

11. V nonyyatolynx aHTUTPOMOOTUYECKYIO Tepanuio nauueH-
TOB HE06X0JMMO CTPOro KoHTponupoBsats ALl

12. Heo6x0OMMO aKTUBHO Pa3bACHATL NauMeHTaM ONacHOCTb
3/10ynoTpe6IeHns ankoronem.

13. B cny4yae npuMeHeHWs aHTMKOArynsHTOB NPOTUBOMNOKa3a-
Hbl BHYTPUMbILLEYHbIE MHBEKLIUN.

14. Heo6x04MMO MWHUMW3NPOBATL COMYTCTBYIOLLEE MpUMe-
HEeHWe rNIOKOKOPTUKOUAOB W HECTEPOUIHbLIX NPOTUBOBOC-
NanuTenbHbIX CPEACTB (C BbICOKMM PUCKOM KPOBOTEYEHWI
CBSI3aHO MCMOJSIb30BAHWE HAMPOKCEHA/MMPOKCMKAMa, a Hau-
MEHbLUUM YNbLEPOreHHbIM LeiCTBMEM 06M1aaeT napavera-
MOn 1 ubynpoden).

| 27 |



EBPA3VIVICKVIVI KAPOUOJSIOMNYECKVI XKYPHAJT
EURASIAN HEART JOURNAL

15. BbI6op npaBunbHOR nNepuonepauuoHHoN TaKTUKK, n36eras
HEMOTMBMPOBAHHOW CMEHbI AHTUKOATYNSHTOB, B TOM YUC/E B
KayecTBe «Tepanuu MocTa» (CM. rnaBy «AHTUKOArynsHTHas
Tepanus U MHBa3WUBHbIE BMELIATENbCTBA»).

9.5. Heme AMKaMEHTO3HbIE CNOCOo6bI
NpohMNaKTUKK ULIEMUYECKOrO UHCYNbTA Y
60nbHbIX hubpunnsumen npeacepanii

Halle BCero UCTOYHUKOM KapAnoaMB0Numn SBNAeTCs YLWKO ne-
Boro npencepauma (Y, no 91% cny4aes npu HeknanaHHon ®f1,
57% - npu knanawHon copme @I1) [139], 4TO ABMAETCA OCHO-
BaHWeM [ns paspaboTKu BCE HOBbIX WHBA3MBHbIX BMELUATESNbCTB,
HanpasfieHHbIX Ha ucknoyeHne YN n3 KpoBoTOKa. Bbigenstor
XUPYPruveckue, 3HA0BACKYNAPHbIE U TMOPUAHbIE METOAbl M30-
nsuyn Y.

9.5.1. Xupypruyeckne merogel uzonaynu YJI

K HacToslLieMy MOMEHTY pa3paboTaHbl pasnuyHble onepaTue-
Hble TexHUKK usonsguum YII. Bce oHWM npeanonaraioT 3akpbiTue
yctbs VI ¢ unn 6e3 ncceveHns camoro YI. 3akpbiTue ycTba
VI npoBoAMTCA 3HO0KApAUANbHO WU 3NUKAPAWUANGHO, B TOM
4ucrie C WUCNOMb30BaHWEM AONONHUTENbHbIX YCTPOACTB [140].
OAnHako BCe 3TW MpoLUeaypbl MMEKOT PSA OrPaHNYEHNIA, B NEPBYHO
oyepeab — BO3MOXHas HenonHas usonsaums VI, OctatoyHoe
COYyCTbe MeXAay YLKOM W nonocTbto JIM B CpeHemM COXpaHseT-
ca 'y Tpetu 60nbHbIX. 06pa30BaBLUEECs COYCTbE COXPAHAET PUCK
TPOM6G03IMOONUNA, KAK MUHUMYM HA MPEXHEM YPOBHE UMM [aXe
noBbILIAET ero. bonee HageXHbIM METOLLOM CHUTAETCS amnyTaums
VI, 0HaKo 3T0 BMELIaTeNIbCTBO MOXET OCMOXHATHCSA TAMMOHa-
00N cepaua u uwemuein Mmnokapaa. MNosbiwieHne 3IPEPEKTUBHOCTH
nzonauum YN gocturaetcs 3a CHeT BHEAPEHNS B NPAKTUKY che-
LManbHbIX YCTPOICTB, HANPUMEp — aTpaBMaTUyHbIX Knunc ArtiClip
(Atricure, WestChester, OH, USA), KoTopble MOTYT UCMONb30BATb-
CA KaK Npu XMpypruyeckom BMeLIaTeNIbCTBe Ha OTKPLITOM Cepi-
Lie, TaK 1 MPU MUHUMHBA3MBHbIX TOPAKOCKOMUYECKNX BMELLATESb-
ctBax [141]. Takxe ana pesexkuum YJII mMoryt mcnonb3oBathbes

Xupypruyeckue crennnepsl (Hanpumep, EndoGIA, Medtronic,
USA) [142]. HalLe BCero oHM NpUMEHAOTCA NPKU KOMBUHUPOBAH-
HOM TOPaKOCKOMUYeCKOM BMELLIATENbCTBE — U30MALUN JIEr0YHbIX
BeH 1 pesekumn Y.

Ha cerofiHsLWHMA ieHb J0OKa3aTenbCTBa NPEUMyLLECTB XUpYyp-
ruyeckoin uzonauum YJII B OTHOLIEHMN pa3BUTUS TPOMOOTUYE-
CKUX OCNOXHEHWI y nauneHTos ¢ ®I1 kpaiiHe orpaHnyeHHsl [143].
bonee T0Oro, CTb AaHHble, YTO NOJO6HOE BMELIATENIbCTBO MOXET
JaXe yBeNM4nNBaTh PUCK nocneonepawlnoHHorn O (6e3 ysenuye-
Hus pucka T30) [144].

Takum 06pa3om, y naumeHToB ¢ ®I1, KOTOPbIM NPOBOANTCA Kap-
ANOXUPYPriyeckasn onepauuns, MoXeT 6bITb PACCMOTPEH BOMPOC
0 xupyprudeckon nzonauun YIIM [2]. Boi6paHHbIA METOL LOMKEH
o6ecrneynmBatb MakcMmanbHO nonHyto usonauuto YNI 6e3 dop-
MWUPOBAHKS 0CTaTO4YHOrO COYCTbA.

9.52. 3npoBackynapHbie meTogbl uzonaymu YJI

[aHHbIA TN BMeLwaTenbCTB NpeanonaraeT umnnatauuio 8 YIM
CMeumanbHOro yCTpoiicTBa — OKKIIOAEpa, 3aKpblBalOLLero coy-
cTbe Mmexxay J1M v YIN. B HacToswlee Bpemsi B PD ans komMmepye-
CKOr0 MCNOJIb30BAHUA JOCTYNHO [Ba TMna ycTporcTs — Watchman
(BostonScientific, Natwick, MA, USA) n AmplatzerCardiacPlug B
moaudukauum Amulet (Abbot, USA), Plymouth, MA, USA). Cne-
JyeT 0TMeTUTb, 4TO pe3ynbTatel PKI, oueHmBatoLwme aghdeKTns-
HOCTb 1 6€30MacHOCTb UMMMAHTALNN OKKITIOAEPOB B CPABHEHUN
¢ BapchapuHom (PROTECT-AF, PREVAIL), BoCTynHbI TONbKO AN1A
yctpoictea Watchman [145].

IMnnaHtauus OKKogepa MoXeT 6biTb pacCMOTPEHa Npu Ha-
NNYMN NPOTUBOMNOKA3AHNI K ANUTENLHON aHTUKOArYNAHTHOW Te-
panuu y nauueHToB ¢ ®I1 1 BbICOKUM PUCKOM TPOMB03IMO0NUYe-
CKIX OCTOXHEHNI [2].

Ot6op 1 npeaBapuTeNbHOE 06CNEA0BaHNUE NALMEHTOB.

MNepen umnnanHTaumnen oKk gepa Heo6xo4UMo BbINoNHMTL HI-
IXOKI Ans NCKNYeHNs TPOMB03a, a TaKXKe YTOYHEHUS CTPOEHUS

Ta6nuua 22. Mokasanns K UMNNAHTaLKUK YCTPOIACTB, OKKNHOSUPYHOLLMX YLUKO NEBOro npeacepaus y nauueHTos ¢ ®I1 (no [146] ¢ usameHeHusAMM)

HeBO3MOXHOCTb ANNTENLHON AHTUKOArYNAHTHON TEpanuu
BbICOKMIA pUCK KpOBOTEYEHMIA

AHamHe3 60NbLLIOr0 KPOBOTEYEHNS,
MPUYMHbI KOTOPOr0 HEe MOTYT BbITh
YCTPaHeHb! (Ha dhOHe aHTuKoary-
NAHTHOI Tepanuu unu 6e3 Hee)

Hanpumep:

Hanpumep:
BbICOKNIA puck KpoBOTEYEHUS .
B CBSA3U C HANU4UEM .
COMYTCTBYIOLLUMX 3a60/1€BaHMUNA .

BHYTPUYEPENHbIE KPOBOM3IUAHUS
KPOBOTEYEHUS B XKU3HEHHO BAXHbIe OpraHbl (CMHHOW MO3T,
MnosiocTb Nepukapaa, rnasHoe s610Ko 1 1.n.)

e UHblE OOJIbLUNE KPOBOTEYEHMS (HaLLe BCEro XKenya04HO-KULLEYHbIe)

I chy3Hasi aMunonaHas aHrMonaTus MUHTPaKpaHuanbHbIX apTepuit
AHTUOJNCNNA3USA B KULLEYHIKE
TSKENas NnoveyHas HeA0CTaTOYHOCTL/rEMONanu3

«  psn 3a60neBaHuii KPOBYU, XapaKTePU3YIOLLMXCS MOBbILLIEHHBLIM PUCKOM KPOBOTEYEHMS

HeBO3MOXHOCTb Ha3HaYeHUs NepopasbHbIX AHTUKOATYNSAHTOB MO UHLIM NPUYUHAM

(He cBSI3aHHbIM C MOBbILIEHHbIM PUCKOM KPOBOTEYEHWIA)
Hanpumep:

*  HenepeHoCMMOCTb Npenaparos
e JIOKYMEHTUPOBAHHAS HWN3Kas MPUBEPXXEHHOCTb K NIEYEHNI0, HECMOTPS
Ha BCE HE0OXO0MMble Pa3bACHEHMS CO CTOPOHbI Bpaya
e JIOKyMeHTMpoBaHHas BapuabensHocts MHO y nauuenTa, KOTOPbIA MOXET NPUHUMATb
TONbKO ABK (HeCMOTpS Ha KOPPeKLnio NoTeHUManbHbIX npuanH konebaHus MHO)
e Npodeccum BbICOKOTO PUCKA, CBA3AHHBIE C 60/bLLION BEPOATHOCTHH TPaBMATU3ALMN

»  BbI6Op MauueHTa
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1 pasmepos YIM. Tpom603 VI ABNS€TCA NPOTMBONOKA3AHUEM K
umnnaxTauum okknogepa. Mpwu HM-3xoKr, B Tom Yucne, oueHnBa-
t0TCA Takue napameTpbl, Kak opueHTaums u gnuna YIM, opma un
pasmep yctba YIIM, Konu4ecTBo f0nen U 0CO6EHHOCTI CTPOEHNS
rpebeHYaTbiX MblLLL. B psae cutyauui npum Hanu4um TeXHU4ecKoi
OCHALLEHHOCTY BbINONHAT TpexmepHyto YM-3XOKI. Bo mHOrux
KNWHMKAX B CTAHAAPTHbIA NPOTOKON NpeaonepaLnoHHoro obene-
[0BaHNSA BXOANT TaKXXe MyNbTUCAMPanbHas KOMMbIOTEPHAs TOMO-
rpadpus (MCKT) ¢ KOHTpacTHbIM ycuneHuem. B nocneaHee Bpems
nosBunmMcb paboTbl 0 LenecoobpasHocTu nposeaeHns 3D-MCKT ¢
nedarbto cnenka YJM Ha 3D-npuHTepe.

Ctpoenmne VI onpeaensieT BO3MOXHOCTb MMMNAAHTaLMN OK-
Kntofiepa 1 NOTeHLManbHY YCNeLWHOCTb 3T npouenypsl. B Ha-
cTosiLee Bpems Ha 0CHOBaHMW KT-KapTWHbI ONUCAHO HECKOMbKO
BapuaHToB cTpoeHus YIM, n3 koTopbix Hambonee pacnpocTpa-
HEHHbIMMW ABNAIOTCA CrIeAytoLne: ‘KypuHoe Kpbino’ (48%), ‘Kak-
TyC’ (30%), ‘BeTpAHOM HOCOK' (19%) 1 ‘GpoKKONN’ (MNK «LiBETHAs
kanycta») [147]. MocnegHuit BapuaHT CTPOEHNS acCOLMUPYETCS C
HanboNbLIMW TPYLHOCTAMU NPU YCTAHOBKE OKKIIOAEpa.

Pasmep OKKMO3MPYIOLLEro YCTPOICTBA ONpefensercs Makcu-
ManbHbIM anameTpom ycTbs VI, [luameTp ycTpoicTea LOMKEH
6biTb Ha 10-20% 6onbuie guameTpa yctba YIM, 4To 06ecneym-
BaeT [OCTATOYHY) KOMMPECCUIO HAa CTEHKWU Kamepbl U, COOTBET-
CTBEHHO, 60MbLUYI0 CTaBMNBHOCTb OKKNOAEpa.

WmnnaHTauma OKKNO3MpYHOLLEro ycTponcTea

VIMnnaHTauus OKKMAepoB NPOM3BOAUTCA B YCNOBUAX PEHT-
reHONepaLuoHHON Noja KOHTponemM peHtreHockonun u YM-Ixokr
(unn BHyTpUcepredHoit 3xo-KI). Bo Bpems npouedypbl nocne
NYHKLUWUKU MeXNpeacepaHoii neperopokn BBOAAT renapuH (ctap-
ToBas fosa 100 Ep/kr, ueneBble 3HAa4eHMS AKTUBMPOBAHHOIO
BPeMeHU cBepTbiBaHMa >250 cek); npu He06X0AUMOCTM 3TOT MO-
Kasartenb CreflyeT KOHTponuposath kaxpable 30 muHyT. llocne
MMNaHTaLKUmM BBEJEHNE renapmHa He nokasaHo. EcTb AaHHble 06
YCMNELWHOM NpUMEeHeHU GuBanupyanHa B KavyecTBe aHTuUKoary-
NAHTHOW NOAAEPXKKN UMMNAHTALNMN OKKIIOAEPOB.

Kputepum TeXHUYECKOro ycrnexa UMnianTaumum okknioaepos: 1)
nzonauus YIIT; 2) oTCyTCTBUE OCNOXHEHWIA, CBA3AHHBIX C YCTPOM-
CTBOM (3MOO0MIM3aLMs YCTPOINCTBOM, 3pO3UA B MECTE NpueraHus
YCTPOMCTBA, KNMHWUYECKW 3HAYUMOE CTEHO3MPOBAHWE npuiiexa-
LLMX CTPYKTYP Cepaua — MUTPaNbHOro KranaHa, fero4HbIX BeH,
NeroyHo aptepuun, orubatoLLeil KOpoOHapHON apTepun, nopaxe-
HWE WHbIX CTPYKTYP Cephua npyu Murpaumum yctTpoincraa, TpomM603
YCTPOMCTBA, pa3pyLUeHne YCTPOMCTBa, MHGWULMPOBAHNE YCTPON-
CTBa C pasBWUTMEM 3HAOKApAMTA U T.M.); 3) OTCYTCTBME KPAEBOro
NoTOKa KPOBU 60/1€€ 5 MM N0 AaHHbLIM LBETHOr0 AONNIEPOBCKOro
KapTupoBaHua npm YT-3xoKr [146].

Bepnexue naumeHToB Nocne UMNNaHTaLMUM OKKITHOAEPOB

lMocne BMeLaTensbCTBA NALMEHTY NMOKA3aHO MHTEHCMBHOE Ha-
OnofeHne; cnesfyeT OLEHUTbL HEBPOMOTUYECKUIA CTaTyC, KOHTPO-
NNPOBaTb MECTHBIN CTATYC, Y4UTbIBAS BO3ZMOXHOCTL (HOPMUPOBA-
HUS TeMaTOMbl UMK KPOBOTEYEHNA N3 MECTa NyHKUUN 6e4pEHHON
BeHbl. HenocpeCcTBEHHO Nepej NepesojoM NaLuneHTa U3 peHTre-
HOMepaunoHHON OLEHMBAIOT COCTOSHWUE NepukapauanbHoi no-
noctun. CneayeT Ha3HauuTb aHTUOUOTUKONPOMUNATAKY B COOT-
BETCTBUM C NIOKAIbHbIM NMPOTOKONOM. B Te4eHne nocnenyroLimx
6 MecsuUeB NOKasaHO NpoBefeHWe CTaHAAPTHOW NPOGIMNAKTUKM
6aKTepuanbHOro aHA0KapauTa.

Okkntogep SBNAETCA UHOPOAHBIM TENOM, Ha NMOBEPXHOCTM KO-

TOPOro MOryT doopmupoBartbcs TPOMObI. [Jo MOMeHTa 3HA0TeNN-
3auum YCTPOMCTBA NALMEHTY CieayeT nonyyaTb aHTUTPOMOOTUYE-
CKOE Jie4eHue.

Mocne wumnnaHtaumm yctpoilctea WATCHMAN naumenTam
cnenyet npuHumats sapgapud (MHO 2,0-3,0) u acnupuH 75 mr/
CYTKMN B TEYEHUE KaK MUHUMYM 45 AHen nocne npoueayps! (anu-
TeNbHOCTb ONpejenseTcs CPoKamu SHAOTENN3aLmn NOBEPXHOCTH
ycTpoiicTa). Yepes 45 gHeit ¢ nomouwbto YM-3xoKI nposepstoT
NO3NLMOHNPOBAHME OKKNoAepa. B cnydvae ontumanbHOM ycTa-
HOBKMW YCTPOMCTBA (NOMHas 0KKNto3msa ycTbs YIII, KpaeBoi noTok
He 6onee 5 MM) 1 OTCYTCTBUA TPOMOOTUHECKMX MACC HA NMOBEPX-
HOCTM OKKNtofepa BapapuH MOXeT BbITb OTMEHEH. B nepuoa fo
6 mMecsaLeB nNocne MMNAaHTaLMK crneayeT Ha3Ha4yaTb KNONUAOrpen
75 Mr B COYETaHUM C acNUPUHOM, lanee — acnupuH HeonpeaeneH-
HO Jonro. B cnyyae HeafekBaTHOro NO3uMLMOHUPOBAHMS YCTPOM-
CTBa crieflyeT Npofo/mMKUTL NeYeHne BapapuHoM [0 YMeHbLLe-
HUA noToka meHee 5 mm [148]. Takum 06pasom, ecnu cnegosathb
CTaHLapTHOMY NpoTOKoNy, ycTpoicteo Watchman npegHasHaye-
HO AN191 NALMEHTOB, KOTOPbLIM BapapuH MOXET ObITb HA3HAYEH Ha
HeNpoAoKMTEIbHOE BpEMS.

Mocne umnnantauyum yctporctea ACP Amulet HasHa4aloT KOM-
OUHALMIO acnupuHa 75 Mr 1 Knonuaorpena 75 mr Ha cpok oT 3
[0 6 MecALeB ¢ AanbHeAWMM NepexofoM Ha MOHOTEpanuIo aHTu-
arperaHtom [147].

YyutbiBas, 4To okkno3upytowme YII ycTpoictea npeaHasHa-
YeHbl A4 NALUWEHTOB C MPOTWBOMOKA3aHMAMU K aHTMKOArynsiH-
TaM, B peafibHOM KMWHUYECKOM NPaKTUKe NOCne MMMnaHTaumm
OKKJTI0[IepPOB NaLeHTaM 3a4aCTyto He Ha3HAYaKoT 3TW Npenaparbl,
COKpaLaloT CPOK ABOWHOI aHTMArperaHTHOW Tepanuu, OrpaHi-
YMBAKOTCA MOHOTEpanueid aHTUTPOMOOLMTAPHBIMI NpenapaTamm
UNN JaXe BOBCE HE HA3HAYaKT aHTUTPOMOOTUYECKOE NeYeHue
[150]. B ka4ecTBe aHTUKOArynstHTHOW NOLAEPXKKA B HEKOTOPbIX
LeHTpax HasHayatoT MIMAKT [151]. Bce 3T noaxofbl noka He W3-
y4eHbl B pamMKax PaHLOMWU3NPOBAHHbLIX WUCCIEL0BaHUIA, 4TO Tpe-
6yeT pa3paboTKN NOKaNbHbLIX NPOTOKONOB ANA KAXLON KITMHUKN.

HesaBucumo 0T TUna ycTponcTea, Yepes 45 CyToK OT MOMEH-
Ta UMNAAHTALWMKM ANS OLEHKW NO3MLMOHMPOBAHUA YCTPOWCTBA,
cTeneHn okkno3uu YJI, BeNUYMHbI KpaeBoro noToKa, Hanm4ms
TPOM62 Ha NOBEPXHOCTW YCTPOICTBA NMPOBOAAT KOHTPONbHYHO YI1-
9Ix0KT. B cnyyae cnopHbix pe3ynbtatoB HM-3xoKIm MOXXHO BbINON-
HUTb MCKT ¢ KOHTpacTupoBaHUeM, KOTOPas NO3BOMASET YTOYHUTb
BEJIMYMHY KPAEBOro MoToKa, a TaKkXXe OnpefenuTb CTeneHb 3HLO-
Tenu3auun yCTpoNCTBa ANs peLleHns Bonpoca 06 onTUManbHbIX
CPOKax OTMEHbl aHTUKOArynaHTOB. lpu BbISBEHUN TPOMOA MK
60/1bLLOI BENMYMHBI KPAEBOro NOTOKA Lies1Iec006pa3Ho NPOAnNTb
MPOBOANUMYI0 AaHTUTPOMOOTUYECKYID Tepanuio. BeposTHOCTb Ha-
nn4ns Tpomba Ha NOBEPXHOCTU OKKMKLepa rosopuT 0 TOM, 4YTO
nepes BbINOSIHEHWEM KapAUOBEPCUM Y TaKUX NaUWUeHTOB crenyeT
npooauTb YIM-3xoKr.

9.6. Ocobble cny4an aHTUTPOMOOTHYECKOI Tepanuu
y 60n1bHbIX hubpunnaLueir npeacepauin

9.6.1. AuTuTpOMGOTHYECKAA TEPANHA Y

6051bHbIX DI 1 MLEMHYECKAM HHCYILTOM HITH

TPaH3UTOPHOMN HLLEMUYECKON aTaKoH

OnbIT NPUMEHEHMS aHTUKOArYNAHTOB Y 60/bHbIX ®I1 B nepBsble
JHU ULLIEMNYECKOr0 UHCYNbTA HEeBENWK. B OCHOBY NPUHATUSA peLue-
HUS 0 BpEMEHU Hayana/ Bo306HOBEHUs Tepaniuu nepopansHbIMiI
AHTUKOAryNAHTaMU MOMOXKEHA OLEHKA BENYNHbLI 04ara nopaxe-
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HUS MO3ra U TSHKECTU HEeBPOSIOrMYecKoro fedpuumrta (YpoBeHb
CO3HaHMA, BUraTenbHY0 aKTUBHOCTb, YYBCTBUTENIbHOCTb, Peyb
W T.4.), ONpedeneHHas cyMmoil 6anioB no Likane WHcynbTa Ha-
uuoHanbHoro Wuctutyta 3poposba CLUA [1-2]. B cooTBeTcTBUM
C TakoW NO3ULMEN 9KCNepTbl PEKOMEHIYIOT He NpepbiBaTh Npruem
AHTUKOArynsaHTOB y 60MbHbIX ¢ TWA 1 Ha4nHaTh/ BO30OGHOBNATL
AKT y 60nbHbIX ¢ nogreepxaeHHbiM W B nepuon ot 3 go 12
[HEN B 3aBMCUMOCTM OT CTabUIbHOCTU HEBPOSIOTUYECKOro CTa-
Tyca W [JaHHbIX HelipoBU3yanu3auuu. JKcnepTbl NOSYEPKUBAIOT
HEo6X0LMMOCTb NMPOBEEHUS HeMpoBuU3yanusaunn B AUHAMUKE
ONS UCKIIOYEHUS remopparnyeckoii TpaHcthopmanmm y 60JbHbIX
TAKEMBIMU W UHCYNbTaMW CPEAHEN TSXKECTU (CM. PUCYHOK 12).

Y nauneHToB ¢ NPOTUBOMNOKA3aHWEM K HA3HAYEHMIO aHTUKOary-
NAHTOB B PaHHWE CPOKU WLLEMUYECKOr0 UHCYNbTA CNejyeT nom-
HUTb 0 BO3MOXHOCTU Ha3Ha4eHus acnupuHa. B cnyyae passutus
WHCYNbTA Y 6OJIbHOr0, NPUHUMABLLErO aHTUKOArynsHTbI, Cnemy-
eT OLEHWUTb ero NPUBEPXXEHHOCTb K Tepannu aHTUKoarynsHTamu
B MOMEHT BO3HWUKHOBEHMSA MHCYNbTA, U ECNIN UHCYNbT Pa3BUCs
BONPEKN afieKBaTHOM Tepannu aHTUKOAryNsHTOM, ero creayet no-
MeHATb. [10 MHEHMI0 3KcnepToB, Y nauueHToB O, nepeHecwmnx
ULLIEMUYECKNIA MHCYNbT, Ha3HavyeHue TMIMAKI umeet npeumyuie-
cTBO nepef ABK nnn acnmpuHom.

9.6.2. Bo306HoBREHNE TEPANNY AHTHKOATYNAHTAMY Y NayneHTa
@I, nepeHecLero BHYTPUYEPENHOE KPOBOTEYEHHE

CneunanbHO OpraHM30BaHHbIX UCCNENOBAHWIA, LENbI0 KOTOPbIX
Obln 6bl OTBET HA BONPOC MOXXHO NI 11 €CIIU MOXHO, TO KOrAa BO3-

06HOBNATL AHTUKOATYNIAHTHYIO TEPANUIO NOCe BHYTPUYEPENHOro
KPOBOTEYeHUs, HeT. [MaLMeHTbl C aHaMHe30M BHYTPUYEpPEnHoro
KPOBOTEYEHUS UCKMYaNMCh U3 PaHLOMU3UPOBAHHLIX KIMHUYeE-
CKWX 1CCNnefoBaHniA, cpaBHMBaBLUMX BapdapuH u MMAKT.

MHeHue 3KCnepToB, OTPaXKEHHOE B MOCHEAHWUX eBPONencKMX
peKoMeHAaLmMsX no sieveHnto 60nbHbIX @I [1-2], roBOpUT 0 TOM,
4T0 Nocne BHYTpU4epenHoro kposomanuaHma AKT y 601bHOMO €
@I MOXeT 6bITb BO306HOBNEHA Yepe3 4-8 HefleNb NPU Hanuyum
YCTAHOBNEHHOW NPUYMHBI KPOBOTEHEHMS, UK Koraa hakTop pu-
cKa, MOCAY>XUBLUWA NPUYUHONA KPOBOTEYEHUS, MOXKHO NTeYNTb K
KOHTPONNUPOBaThb. [pUHUMATL peLleHne 0 BO3OBHOBIEHUN aHTu-
KOarynsHTHO Tepanuin cneayet MyfbTUAMCUMNIUHAPHON KOMAH-
[0, COCTOSALLEN N3 HEBPOJIOroB, KAPAMOJIOroB, HEMPOXUPYProB 1
CMeumanncToB no Heiposuayanuaauun. Kpome Toro, He06xo0auMo
MHC(OPMUPOBATBL NALMEHTA U YJIEHOB €ro CEMbU O PUCKE U NOMb-
3e 0T BO306HOBNEHUS Tepanun aHTukoarynsaHtamu. MNpu Boibope
AHTMKOArynsaHTa pasyMHO BbI6paTh npenapar, 06nafanLiun Mu-
HUManbHbIM PUCKOM KPOBOTEYEHMIA. Y NaLMEHTOB C HeKNanaHHO
®I1 nocne nepeHeCeHHOr0 BHYTPUYEPENHOrO KPOBOUNUAHMA
MMNAKI moryT 6bITb npeanoyTutensHee ABK. lMpu B0306HOBNE-
HUW aHTUKOAryNAHTHOM Tepanumn y Takux NaumeHToB crefyeT no
BO3MOXXHOCTM n3beratb KOMOMHALWI C aHTUArperaHTamm, y no-
nyyatowmx ABK noanepxusatb yposeHb MHO B npegenax 2-2,5,
Bpems npe6bisaHus MHO B TepaneBTU4eCKOM Ananas3oHe J0MKHO
6bITb He MeHee 65-70%; MMAKT cnefyer Ha3Ha4aTb B MUHUMASTb-
HbIX 032X, 3P EKTUBHLIX C TOYKM 3PEHUS NPODUNAKTUKYA WH-
CynbTa U CUCTEMHbIX 3aM60nNiA. CneayeT TLWaTebHO KOHTPONIMPO-

OcTpblit nwemmyecknin uHcynst unu TUA y naumenta ¢ OI1
VIcknio4eHne BHyTPUYEPENHOro KPoBOM3NUAHKUA no faHHbIM KT/MPT

Manbiit nHcynbT

THA <8 6annos no wkane NIHHS

CpenHuit MHCYNbT
8-15 6annos no wkane NIHHS

bonbLuoi nHeynsT
>16 6annos no wkane NIHHS

dakTopbl, ONpeaensioLne BpemMs Haqana Tepanun nepopanbHbimm AKI

®akTopb! B N0Mb3Y PaHHEr0 Havana

Tepanuu nepopanbHbiMu AKT:

e Kon-Bo 6annoB no wkane NIHHS <8

e Manblii o4ar/ Het oyara no KT/MPT

e BbICOKWIA PUCK NOBTOPHOIO MHCYNbTA
(BHYTPUCEPAEYHbIA TPOMO Mo IXOKT)

*  He Hy)XHa OMepaums Ha COHHbIX apTepusx
e KINWHWYECKas CTabunbHOCTb

e MOJIOAOW BO3pacT

e KOHTponmpyemoe ALl

o He HyXHa YpecKoXHasa 3HA0CKoNnn4eckaa ractpoctoma

Hayano Tepanuu
nepopanbHbiMu AKI

VicKnto4mnTb remopparuyeckyto
TpaHcd opmauuio Ha 6 cyTku
no AaHHbIM KT/MPT

Vckmio4mTb remopparnyeckyto
TpaHcgopmauuio Ha 12 cyTku
no AaHHbIM KT/MPT

! !

v v

1 cytkun nocne A 2 cyTkn nocne UN

6 cyTkn nocne N 12 cytkun nocne N

PucyHok 12. AnropuTm Ha4ana unu B0306HOBNIEHUS Tepanuu NepopanbHbLIMU AHTHKOAryNAHTaMuU Yy

60nbHbIX ®I1 ¥ 0CTPLIM MILEMUYECKAM UHCYNBTOM UAW TPAH3UTOPHOI UILEMUYECKON aTaKOil.

Cokpatyenns n 0603HayeHns: NIHSS — wwkana oLeHku TAXeCTU MHCY/IbTa HaUNOHanbHOro MHCTUTYTa 340p0BbsA GLUA (National Institute
of Health Stroke Scale), AKT — anTukoarynantsl, KT — koMnbioTepHas Tomorpagus, MPT — MarHntpo-pe3oHaHcHas Tomorpagus, AL —
aprepuasnsHoe gasneune, UM — niemuyecknit nucynbT, TUA — TpaH3uTOpHAaA niwemmnyeckas araka, Of1— conbpunnayns npegcepani
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BaTb YPOBEHb apTEPUaNbHOIO AaBNeHUs, 0COOEHHO Y NALMEHTOB C
NoKanu3aumein KpOBONINIMAHMA, TUMUYHOW 4N1F TUNEPTOHUYECKON
aHruonartun (6asanbHble raHraumM, Tanamyc, CTBOSI TOJIOBHOMO
Mo3ra). Takxe nauueHTam Heo6X0AMMO UCKOYUTL MPUEM anKo-
rons, KOTOPbIA 3HAYMTENIbHO YBENUYNBAET PUCK BHYTPUYEPENHO-
ro KpOBOM3NUAHUS.

AnropnT™ NpUHATUA peLeHns 0 BO30OHOBNEHWM Tepanun aHTK-
KOarynsiHTamm nocne BHyTPUYEPEnHoOro KpOBOTEYEHUS, PEKOMEH-
JI0BaHHbIN eBponenckumm akcneptamu B 2016 roay, npefcrasnen
Ha pucyHke 13.

9.6.3. AHTuTpOMBOTHYECKaA TEPanus y 60nbHbIX @I,
NePeXuBLUNX OCTPbIA KOPOHAPHBIH CUHAPOM HITH
MOABEPrHyTbIX YPECKOXHLIM KOPOHAPHLIM BMELLATENbCTBAM

@1 TecHo cBszaHa ¢ uwemuyeckon 6onesHolo cepaua (MBC).
Ananua peructpa REACH, skntoumswiero 6onee 60.000 60nbHbIX
CO CTabuNbHbIMW NPOSBIEHMAMU aTepoTpoM603a, Nokasan, 4To
y IlaHHOi KaTeropun naumeHtoB Yactota ®MN coctasnget 10,7%
[152]. C uenblo CHWXEeHUs pUCKa BOSHWKHOBEHWUS TPOMOOTUYe-
CKMX ocnoxxHeHuii nocne YKB, B Tom 4ucne Tpom603a CTeHTa,
Ha3HAYatoT ABOMHYI0 aHTUTPOMOOLMTAPHYIO Tepanuto, BKNOYaL-
LY acnupuH n 6iokatop P2Y12 peuentopos TpOMGOLUTOB. AH-
TUTPOMOOLMTAPHON Tepanui HeZOCTATOYHO ANS CHYKEHUS pucKa
NHCYNbTa Y 60MbHBIX O, YTO ABNAETCA OCHOBAHWEM Ans TOro,
410661 G0NbHOMY @I, nepenecwemy OKC wunu nogseprHytomy
nnaHosom YKB, 6bl1a Ha3Ha4yeHa TPONHAS aHTUTPOMOOTUYECKAS
Tepanun. PesynbTarbl MHOrO4YUCNEHHbIX MeTa-aHanu30B, 06beam-

HUBLUMX NaumeHToB ¢ ®I1, yCTAHOBMAN, Y4TO TPOWHAS AHTMUTPOM-
60TMYeckas Tepanms, COCTOALLAA U3 aLeTUNCannLUIOBOIi KNCO-
Tbl, KTONWAOrPEna 1 NepopanbHbIX aHTUKOArynsHTOB, B 2-4 pa3a
onacHee [1BOMHOA aHTUTPOMOOTUYECKOM Tepaniuu B OTHOLLEHUM
pucka KpynHbiX U graTanbHbIX KpoBoTeveHuin [153-155]. Y naum-
€HTOB, NONYYaAIOLLUX MHOFOKOMMOHEHTHYI0 aHTUTPOMOOTUNYECKYIO
Tepanuto, patanbHbIM 6bIBAaET KaXK[0e AEeCATOe KPOBOTEYEHME,
cpefy KOTOPbIX BHYTPUYEPEnHble W XKEeNyA04HO-KULLIEYHbIE re-
mMopparuu BCTPEYatTCs NOYTU C OAMHAKOBOM 4acTOTOIA.

Mpasyrpen un TMkarpenop B coctaBe TPOMHOW Tepanuun He u3-
Y4eHbl, 8CTb OCHOBaHUS nofaratb, 4T0 60/1ee MOLLHbIE aHTuarpe-
raHTbl NOTEHLMANBbHO 60/1ee ONACHBI B OTHOLIEHMM PUCKA KPOBO-
TEYEHUN, U NOITOMY B COCTaBe TPOWHOW Tepanuu PeKOMeHLOBaH
TONbKO Knonugorpen [156].

[oza ABK B cocTase TpOWHOW aHTUTPOMOGOTUHECKOW Tepanuu
JOMKHA BbITb MUHUMANBHO 3dhdekTnsHoi (MHO 2,0-2,5), a TTR
(Bpems npebbisanus MHO B LeneBoM fuanasoHe) He MeHee 65-
70%.

[o 2014 r. B cocTaBe TPOHON aHTUTPOMOOTUYECKOMN Tepanum B
Ka4eCTBe aHTWUKOArynsHTHOrO npenapara paccMaTpuBasics TOMNb-
Ko BapapuH. G 2014 r. npumenenue MMNAKI y naunenTos ¢ @I,
NOABEPrHyThIX MnaHosomy YKB, 6b110 0pULMANBHO AONYLIEHO
eBPONeicKUMN 3KcnepTamu, a HaduHas ¢ 2016 r. ny6nukytoTcs
pe3ynbTaTbl PaHAOMU3NPOBaHHbLIX uccnefoBanun (PIONEER AF-
PCI, REDUAL-PCI, AUGUSTUS), oueHuBalowmx 6e30nacHoCTb
pa3nuyHblx ctpateruin npumeHenms MMAKI B coctaBe MHOro-

BHyTpuyepenHoe KpoBOM3NUAHME Y NaLynenTa ¢ OFl, NPUHMMAIOLLETO NepopanbHble aHTUKOAryNsHTbI
OnpeaenuTb MHTEHCMBHOCTb aHTMKOArYNSILAN

[TpoTMBONOKa3aHMs
KTepanun aHTUKoarynaHTamu

WNHcopmaums ans NpUHATAS peLLeHns

®akTopbl B N0Mb3y 0Tkasa 0T AKT:
e KPOBOW3NWSIHWE NPOU3OLLIIO HA (DOHE
a[leKBaTHON /CHXEHHON [03bl MMTMAKT
AN NPY NPepbIBaHWN Tepaniui
e MOXWO0I BO3PACT
e HeKoHTponupyemas Al
e KpOBOW3MUAHWE B 0611aCTW KOPbI
e Taxenoe B4K
e MHOXECTBEHHble MUKPOKPOBOM3NNAHMS (>10)
*  HeycTpaHumas npu4nHa KpOBOMSNNAHUS
e XPOHMYECKOe 3110ynoTpe6neHne ankoronem
e notpe6HocTb B ABOMHOM AAT nocne YKB

MauneHT unu ero POLCTBEHHUKN MHCHOPMUPOBAHBI PELUEHEM
crneunanncToBs MyneTUANCLUUNINHAPHOTO KOHCHUTYMa

\

OTCyTCTBME 3ALLMUTBI
ot N (Het fok-B)

YcTaHOBKa OKKntaepa
8 VI (I1bB)

Hayano 1 Bo306HOBNEHME Tepanuu nepopanbHbiMi AKT, BbIGUpast
npenapar ¢ HauMmeHbLUM puckom BYHK nocne 4-8 Heaenb

PucyHok 13. ANroputm npuHATUS PELIEHNA 0 BO3MOXHOCTH BO306HOBNEHUS AHTUKOAryNAHTHOM

Tepanuu y naunenTa, NepeHeciero BHYTpUYEPenHoe KPoBoU3NHUAHNE

Cokpatyennsi: AKT — aHTukoarynsHTHas tepanusi, AKI — aHtukoarynsHtel, Al — apTepuanbHas runeptorns, ABK — aHTaroHucTel
Butamuna K, BYK — BHyTpunaepenHoe kpoBonsnusune, YKB — ypeckoxHoe kopoHapHoe smeluatensctBo, [MMTAKI — npsambie nepopasnbHbie
AHTUKOAYIIAHTBI, W — niwemuyaeckmnii uHcynwT, YT — yiiko nesoro npegcepans, @1 — coubpunnayns npegcepani.
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KOMMOHEHTHOW aHTUTPOM6OTNYeCKO Tepanumn [157-159]. Mpu
ucnonb3osaHum MMAKI B cocTaBe TPOMHOM aHTUTPOMOOTMYE-
CKOW Tepanuu cnefyeT BbI6upaTb MUHWUMaNbHbE [03bl, NOJ-
TBEPANBLUME CBOIO 3(DMEKTUBHOCTb B PAHAOMU3INPOBAHHBIX UC-
CNeSoBaHUAX, NOCNYXMBLUNX OCHOBAHWEM N1 UX NPUMEHEHMS.
JlaburatpaH cnegyet ucnofib3oBath B fo3e 110 Mr 2 pasa B [ieHb
NOXWUNbIM NALMEHTaM, 60JIbHbIM, NOMY4AIOLLUM UHTMOUTOPbI K-
KonpoTenHa P (Hanpumep, Bepanamun), a Takxe nawuueHTam c Bbl-
COKUM PUCKOM KpPOBOTEYEHUI; puBapoKcabaH creayer Uenonb3o-
BaTb B [03e 15 Mr, 0CO6EHHO Y NMaLMEHTOB C BbICOKUM PUCKOM
KPOBOTEYEHWIA UK KNUPEHCOM KpeaTuHKUHA 30-49 MyI/MUH; anuk-
cabaH Ha3Ha4YaeTcs B [J03e 5 Mr 2 pasa B [ieHb, a Y 1L, UMEIOLLNX,
Nno KpanHei mMepe, Ba U3 TPEX HUXe NepeyncneHHbIX NPU3HAKoB
(Bo3pact >80 net, macca Tena <60 Kr, KNMPeHC KpeaTuHuHa >1,5
mr/an (133 mkmons/n)) — 2,5 Mr 2 pasa B eHb[156-157].

Heo6x04MMO NOAYEPKHYTb, YTO HECMOTPS HA TO, YTO AW3aMH
nccneposanus PIONEER AF-PCI [158] npepycmarpusan cpas-
HeHue TpoiHOM Tepanuu (BapdapuH + knonugorpen + ACK) ¢
[BOWHOM Tepanuen (puBapokcabaH 15 mMr + Knonmaorpen), Ha-
3Ha4YeHMe ABOWHOM aHTUTPOMBOTMYECKOW Tepan BCEM naLueH-
Tam O[T cpa3y nocne HYKB He noaaep>xuBaeTcs AeMCTBYHOLLMMN
peKoMeHaaumnami. IKCnepTbl AOMYCKAOT MUCMONb30BaHME Cpasy
OBOWHOM Tepanun (CoYeTaHWe NepopanbHOro aHTUKOAryssHTa u
KNonuaorpena ToNbko B CNyd4asX 04eHb BbICOKOrO PUCKa KPOBO-
TeYEHNs, NPUMEPOM KOTOPOro SABNAETCA NepeHeceHHoe 60onbLuoe
KPOBOTEYEHME).

MueHune 06 onNTUManbHO! ANNTENIbHOCTU TPOHOW aHTUTPOMOBO-
Tudeckoit Tepanum (TAT) nocne nnanosoro YKB y 6onbHoro ®fl
npetepneno psaj CYLEeCTBEHHbIX U3MEHEHW 32 NOCNeaHWe roabl
W NPOLOJSIKAET 0CTaBaThCA NPeaMeTom auckyccun. daktopamu,
cnoco6CTBYOLWMMK yanuHeHuto TAT, aBNSIOTCA UCNONb30BaHMe
CTEHTOB C NIEKaPCTBEHHbIM MOKPbITUEM 1-r0 NOKONEHNUS U Hann4une

(hakTopoB puUCKa TPOMOOTUHECKUX OCITOXKHEHUI (TAKUX KaK CTEH-
TWPOBAHMWE CTBOJIA JIEBOM KOPOHAPHOW apTepuUu UK NpPOKCMMalb-
HOr0 CermeHTa nepefHen HUCXOAsLLER apTepuu, 6UdypPKaLMOH-
HOEe CTEHTMPOBaHWE, WHAAPKT MUOKapAa unu TPOMO03 CTEHTA B
aHamHese, BbICOKnit 6ann no wkane SYNTAX). B nonb3y cokpatie-
HUs cpokoB TAT roBopAT BbICOKWUIA PUCK KPOBOTEHEHUIA U HU3KNIA
aTepoTPOMOOTMYECKNA PUCK (OnpeLesieHHbIA, B TOM Yuche, C Uc-
nonb3osaHmem wkan REACH unn SYNTAX). Mo o6LieMy MHEHUIO
3KCNepToB, M3/10XKEHHOMY B KonjieruanbHoMm fokymeHte 2018 r.,
anutenbHocTb TAT MOXET 6bITb 0T 1 0 6 MeCALEB, @ MUHUMASTb-
HbIA CPOK MOXET BbITb OrpaHnYyeH BPEMEHEM rocnutanusauum ¢
Ha3Ha4YeHWeM [BOMHON aHTUTPOMOOTUYECKON Tepanun (KOMOUHA-
umsa nonHon fosbl MMAKI n knonugorpens) cpasy nocne Bbinu-
CKM 601bHOr0 U3 cTaunoHapa [156]. HezaBucumo 0T BbIGpaHHON
cTpaTerun acnupuH 1 KNONUAOrPen HazHa4varTcs nocne nonyye-
Husa naHHbIX KA, HenocpeacteeHHo neped YKB. Mpu HasHaYeHUn
KOMOGWHWPOBAHHOW aHTUTPOMOOTUYECKOI Tepanun pasyMHO Npo-
(hunakTUyeckoe Ha3HaveHne MHrMbUTOPOB NPOTOHHOMO Hacoca.

Anropntm Bbl60Opa CTPaTerMn MHOTOKOMMOHEHTHON aHTUTPOM-
60TUYECKOI Tepanumn y 60MbHbIX ¢ UOPUNNALMER Npeacepani
nocne OKC unu nepeHecwnx nnaHosoe YKB npeacTtaBneHa Ha
pucyHkax 14 n 15.

9.7. AHTMKOArynfAHTHas Tepanus u
MHBa3UBHbIE BMELIATENbCTBA

CoBpeMeHHbIe MO3NLMN B OTHOLLEHWI NepuonepaLnoHHoi Tak-
TUKW NPETepreni psaa U3MeHeHMWil.

He6onblune WHBA3MBHbIE BMeLIATENbCTBA (3KCTPAKLMA 3y60B,
npoLeaypbl Ha KaHanax KopHs 3y6a, HebonbLUue AepMaTonoru-
Yyeckue onepauuu, yhaneHue karapakTtbl), MHOrMe WHBA3WUBHbIE
KapAnonornyeckune BMeLIATeNbCTBA (KOPOHAapoaHrmorpadus u
YPECKOXXHOE KOPOHApHOEe BMELUATeNIbCTBO Jly4eBbIM AOCTYMOM,

[MaureHTy ¢ NoOKa3aHUAMM K AUTENbHON aHTMKOArynaHTHOI Tepanui BbinonHaeTcs nnaHosoe YKB B cBsizn ¢ OKC

y

HU3KMiA puck KPOBOTEYEHMIA

Bpems (HAS-BLED 0-2)
0T Hayana neyeHus
0 y
1 mec. TpoitHas Tepanus 3-6 mec.
e EEN

TpoiiHas Tepanus 3-6 mec.

[lBoitHas Tepanus 3-6 mec.

!

BbICOKMIA puCK KPOBOTEYEHMIA
(HAS-BLED >3)

y

[1BoiiHas Tepanus 3-6 mec.

6 mec. . m

[lBoiiHas Tepanus 3-6 mec.

12 mec.

Mocne
12 mec.

B o

. Acnupun 75-100 mr/cyt

Monotepanusa OAK

MoHotepanus OAK

. Knonuaorpen 75 mr/cyTt

PucyHok 14. Anroputm Ha3HayeHnus aHTutpom6oTudeckon Tepanum nocne YKB y naymentos ¢ OKC,

nonyyatowux nepopanbHbie aHTUKOArynauTol [2,155]
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Tabnuua 23. Pekomenaauuu no nepuogy otmenbl MMAKI npu nnaHoBbIX HHBa3UBHbIX/ XUPYPruyeckuX BMELLATENbCTBAX

Da6uratpad PuBapokcabaH AnukcabaH
r— BbIcokuit puck r— BbIcokuit puck r— Bbicokuit puck
Puck o KPOBOTEYEHUsA/ o KpPOBOTEYEeHNsA/ o KpPOBOTEYEHNA/
. CTaHAapTHbIi CTaHAApTHbIH CTaHAapTHbINA
KpOBOTEYEHMNA 6onbas 6onbLas 6onbas
pUcK puck puck
XUpyprus XUpyprus XUpyprus
KK >80 mn/MuH ~ >24 vaca >48 yacos >24 4acos >48 yacos >24 yacos >48 yacoB
L >36 yacos >72 4acoB >24 yacos >48 yacoB >24 yacos >48 yacoB
MJI/MUH
Bl >48 4acos >96 yacoB >24 4acoB >48 yacoB >24 4acos >48 yacoB
MJI/MUH
e He nokasaH He nokasaH >36 yacos >48 yacoB >36 Yacos >48 yacoB
MJ1/MUH
KK <15 mn/muH He nokasaH He nokasaH

lMpumeyanne: KK — knupeHc kpeatuHuHa

UMNNaHTauna KapAauoCcTUMYNATOpPa) MOXHO OCYLLECTBNAThb, HE
OTMEHSS nepopasbHble aHTUKOAryNAHTbI U NPUMEHEHNS MECTHbIX
remMocTaTU4eckux cpeacTs. B aTom cnyyae cneflyet pacCMOTPETb
BO3MOXKHOCTb BPEMEHHOW OTMEHbl BapdbapuMHa Ha cpok go 48
4acoB (C focTkeHnem 3HayeHnnt MHO [0 HuXHel rpaHuupl Te-
paneBTUYECKOro AvanasoHa) 6e3 nepexoda Ha renapuH. 3artem,
BEYEPOM B IEHb OMEpaLMK UK Ha CReaytoLLee yTpo, npu yCnoBum
a[IeKBAaTHOr0 remMocTasa, ne4yeHue sapapuHom crneayeT B0306-
HOBUTb B “00bI4HON” And 60LHOM0 NOALEPXMBAIOLLEN [03€e, 6e3
NCNONb30BAHNA HArpy304HOI J0O3bI.

Mpn HEO6X0AMMOCTM NPOBEAEHNA XMPYPTUYECKOI UK AnarHo-
CTUYECKOI NpoLeaypbl, CONPSHKEHHOR C PUCKOM KPOBOTEYEHUS
y 605bHOro ¢ ®f1 1 peBmMaTMHeCKUM MNOPOKOM/MEXaHUYEeCKUM
NpoTe30M KfanaHa cepaua unu BbICOKMM pucka TpoM603m6onu-

4eckux ocrnoxdeHnid (MA nnu TUA B 6nuxaiiuve 3 mecaua unm
cymme 6annos no wkane CHADS2 5-6), cneayet paccmoTpeTb
BO3MOXHOCTb BPEMEHHOI0 NpeKpalleHns Mcnosib30BaHMa aHTa-
rOHWUCTOB BUTaMUHA K C nepexoom Ha HedypakLWOHWPOBAHHBII
UK HU3KOMONEKYNAPHBIA renapuH B 403ax, MCNoNb3yeMblX Npu
NeYeHUN BEHO3HOro TPOMO03a (MPUMEHUTbL “Tepanuilo MocTa”).
Mocne onepauun napeHTepanbHOe BBEAEHME AHTUKOArynsHTOB
MOXHO BO30OHOBMTb, KaK TOSIbKO 6YAeT 06ecrneyeH cTabubHbIii
remocrtas (onTUmanbHO B nepeble 12-24 4 mocne onepauun, HO
nocne KPynHbIX BMELATENbCTB U BbICOKOM PUCKE KPOBOTEYEHWNI
3TOT CPOK MOXHO YBeNn4uUTb J0 48-72 4). Mpn 0TCYTCTBUM KpO-
BOTEYEHMA CrieayeT BO3OOHOBMTL W MPUEM aHTArOHUCTA BUTAMMHA
K B nofo6paHHoil paHee Jo3e. [pekpaTnTb NapeHTepanbHOe BBe-
[leHe aHTUKOArynsHTOB MOXHO He paHee, YeM 4epe3 5 CyToK OT

CTabunbHOMY NAUMEHTY C NOKA3aHMAMU K ANIUTENIbHON aHTMKOAryNIHTHOM Tepanuu BbInonHseTcs nnaHosoe YKB

!

HU3K1I puck KPOBOTEHEHUI

Bpewms (HAS-BLED 0-2)
0T Hayana neyeHus
0 v
1 mec. TpoitHas Tepanna >1
Mec., HO He >6 Mec.
> HEE
6 mec.
[lBoitHas Tepanua o
6-12 mec. nocne YKB
12 mec.
Mocne
12 mec.
\ 4

. 0AK

BbICOKMiA pUCK KPOBOTEYEHMIA
(HAS-BLED >3)

TponHas Tepanus 3-6 mec.

[1BoiHas Tepanus 3-6 mec.

MonoTepanusa OAK

. Acnupun 75-100 mr/cyt

y

y

[lBoiiHas Tepanus 3-6 mec.

MonoTepanusa OAK

MoHoTepanus OAK

. Knonugorpen 75 mr/cyt

PucyHok 15. Anroputm Ha3HayeHUs aHTUTPOMOOTHYECKON Tepanuu nocne nnaHoBoii YKB y naunenTos
co cTabunoHoi UbC, nonyyatowmx nepopanbHble aHTUKOArynaHTbl [2, 155]
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BO306HOBIEHUS NpUEMa aHTaroHMCTOB BUTamMuHa K, n He paHee,
4eM ABa nocnegosaresibHbiX gHa MHO 6yneT HaxoauTbCs X0Ts 6bl
Ha HWXXHEN rpaHuLe TepanesBTUYecKoro guanasona [1-2].

C yyeToMm 6bICTPOro Havana v npeackasdyemoro BpeMeHHOro UH-
TepBana npekpaweHns aeictans, MIMAKI He TpebytoT nepexoaHoi
Tepanum HU3KOMOMeKynspHbIMKU renapuHamm [156]. OpHako, ¢
YYETOM pUCKa NepuonepaLmoHHbIX KPOBOTEYEHUIA, NPU XUPYPru-
yeckux BmeLatenbeTeax, MMAKE Takxe LOMKHbI ObITb OTMEHEHSI,
Nnpu 3TOM SJIUTENLHOCTb OTMEHbI 3aBUCUT OT PUCKA KPOBOTEYEHNA
BO BPEMS XMPYPr4eckoro BMeLLaTenseTsa U 0T YHKLUNOHANBHO-
ro COCTOSIHMA NoYek (CM. anropuTm B Tabnuue 23).

Mpu HanU4uM COMHEHU B NPEKPALLEHNU AHTUKOAryNsiHTHOMO
adpdoekra MMAKI, MoryT 6biTb MCMOJIb30BaHbI HEKOTOPbIE J1abo-
patopHble Tectsl (A4TB unu TpomM6UHOBOE BPEMS B pasBefeHNU
ans faburatpada, Unm npoTpOMOGMHOBOE BPEMSA 1 TECT aHTU-Xa
AKTUBHOCTM C XPOMOTEHHbIMW cy6CcTpaTamu nis puBapokcabaHa
n anukcabana). OHaKO Takas CTpaTerns HUKOrha He u3yyanach B
KNUHUYECKMX UCCIIE0BAHMAX U HE MOXET OblTb PEKOMEHJ0BaHa
ONS PYTUHHOTO NpuMeHeHns [156].

lMocrne onepauum Nnpuem HOBbIX NEPOPANTbHbIX AHTUKOArYNIAHTOB
MOXHO BO306HOBMTb CPasy e nocne JOCTUXeHUs 3 (HeKTUBHO-
ro remMocrasa.

9.8. KpoBoTeuyeHus, BO3HUKLLKE Ha (hoHe
npuema nepopanbHbiX aHTUKOAryNsAHTOB

9.8.1. JleyeHne KpoBOTEYEHNH, BOSHNKLUNX HA (hOHE
npnema nepopanbHbIX aHTHKOArynsHTOB

HecMoTps Ha ANUTENbHBIA KIIMHUYECKWUIA ONbIT, KPOBOTEYEHUS
y 60NbHbIX, NPUHUMAIOLLNX NEepopanbHbIe aHTUKOArymnaHTbl, No-
NPEXHeMy 0CTatOTCH OCHOBHOW OMACHOCTLIO Tepanun. na 60Mb-
HbIX, HAXOAALLNXCA HA ANUTENBHON aHTUKOArYNAHTHON Tepanuu,
LNs OLEHKW 6e30MacHOCTW NeveHns Hapsagy ¢ atanbHbIMK
XKN3HEYTPOXAIOLLMMI, BOKEH YHYET MasblX U KIMHUYECKN 3HA4Nn-
MbIX HE60NbLINX reMopparui. B kpynHeiiwem peructpe 60MbHbIX
¢ hubpunnaumein npeacepanin GARFIELD-AF 66110 npefioxeHo
[iefleHNe KPOBOTEYEHUA Ha 60sblune, He60NblINe KNUHUYECKM
3Hayumble n manble [160].

Cneayet nof4YepKHYTb, YTO YacToTa 6OMbLIMX KPOBOTEYEHWIA
Ha (hoHe AKT Mo JaHHbIM MOCNefHMX J1eT He MpeBblwaeT 2-5%
B rog [161], npn 3TOM Hafo OTMETUTb, YTO YacToTa KPOBOTEYE-
HUIA NO JAHHLIM KIUHUYECKUX UCCIIEA0BAHMUN, KaK NPABUNO, HIXE
TaKOBbIX NPU UCMOSTb30BAHUN TEX K& aHTUTPOMOOTUYECKMX Npe-
napatoB B peanbHON KNUHUYECKON npakTuke. OOHAKO anpuopHo
BbICOKMIA PUCK KPOBOTEYEHWI He JOMKEH ObITb €AUHCTBEHHLIM

OCHOBAHMEM Ans 0TKa3a OT aHTUKOArynsaHTOB Y 6051bHbIX Ol Bbi-
COKOro pucka.

B cny4ae BO3HMKHOBEHMS KPOBOTEYEHMIA HA Tepanuu nepopans-
HbIMW @HTUKOArynsHTamn Heo6X0AUMO BbISBUTb UCTOYHUK KPO-
BOTEYEHMS, YTOYHUTL AABHOCTb €ro CyLEeCTBOBAHWUA U OLEHUTb
TSXKECTb KPOBOTEYEHMA. Takxke He06X0AMMO YTOYHUTL BPEMS
nocnefHero npuéma aHTUKOAryNnaHTa U OLEHUTb Hanu4ue apyrux
(hakTOpOB, NOBLILIAOLLMX PUCK KPOBOTEYEHUS (CONYTCTBYOLLASA
Tepanus, XpoHu4eckas 60/e3Hb NoYeK, 3noynoTpebreHune anko-
rofieM) u CONyTCTBYIOLLYIO Tepanuio. V13 nabopatopHbIX nokasare-
nei He06X0ANMO OLEHWUTb remMoriiobuH, reMaTokpuT, KONMYeCcTBO
TPOMOOLMTOB, KNUPEHC KpeaTUHWHA. Y 60NbHbIX, MPUHUMAIOLLNX
ABK, Heobxoaumo onpegenute MHO n AYTB. KoarynsunoHHble
TecTbl Npu neveHun MIMAKT He Jal0T NONHOLEHHOW MHKDOpMaLNX,
TEM He MeHee, yBenuyeHHoe 3HadeHue AYTB B cnyyqae npuéma
JaburatpaHa roBopuT O ero NPUCYTCTBMW B KPOBW. Takxe npu
neyeHWn gaburatpaHoMm OnNpedenéHHYI0 Nofib3y MOXET 0KasaTb
pa3BefiéHHOe TPOMBMHOBOE BPems (TecT ['eMOKNOT), a npu neve-
HUW MHTUOMTOPAMKM Xa (DaKTOpa — ONpedeneHne aHTu Xa ghakrop
aKTUBHOCTK [156].

B ocHoBe neyeHus n06GOr0 KPOBOTEYEHMS NEXMUT MOUCK W
YCTPaHeHWe ero MCTOYHMKA. B cny4ae 0OCTPOro KpOBOTEYEHMS
pedb MOXET MATK O XMPYPTrUYECKOM UK SHAOCKOMUYECKOM remMo-
CTa3e, MexaHM4eckon Komnpeccun cocyda. B cnyyae 6onbLioro
KPOBOTEYEHUS 4acTo TpebyeTcs BOCCTAHOBUTL NMOKa3aTenn remo-
AVHAMUKN NYTEM BO3MELLEHNS1 06beMa XWUAKOCTU, PEXe — Npu-
MEHEHU UHOTPOMHOW NOALEPXKKW. [eMOTpaHCy3no He cneny-
€T NPOBOAUTL 6e3 KPUTUYECKOW HeobxoammocTu. lNepennBaHue
KOMMNOHEHTOB KPOBW He fBNAETCH METOAOM KOppeKuun rnokasa-
Tenen remoanHamMukn. OCHOBaHWEM NS NePeNNBAHNA 3PUTPOLIM-
TAPHOM MacChl ABNAGTCA CHUXKEHWUE YPOBHS reMOrnobuHa MeHee
7 1/An, remaTokpuTta — MmeHee 25%. B cnyyae npoaonkatoLero-
CS XKU3HEYTPOXKALLEro KPOBOTEYEHMS, HECMOTPS Ha BCE BblILLE
MEPeYNCNeHHbIE MEPONPUATUS, CHUKEHNS YPOBHSA TPOMOOLIUTOB
meHee 60 TbIC./MKN, MOXeT ObITb MepenuTa TpoMOOUMTapHas
macca. B cny4ae MaccMBHOr0 KpOBOTEYEHWS B faNbHeALeM no-
KazaHa [nuTenbHas Tepanus npenapatamu >xenesa. Beeaenue
3PUTPONO3TMHA HE ONPABAAHO C Y4eTOM NOBbILLEHNUS PUCKA TPOM-
603M60/IM4ECKIUX OCSTOKHEHUA.

OnTumanbHbIM CNOCO6OM HelTpanu3aumn gencteus ABK siB-
NSeTCs napeHTepanbHoe BBEAEHME WA NepopanbHbIi Npuem Bu-
TamuHa K1, kotoporo B P® Het. [JOCTYNHbIA Ha 0TE4eCTBEHHOM
(hapmaLeBTM4YECKOM pbIHKE Bukacon fBnseTcs npefLecTBeHHM-
KOM BuTamMuHa K2, aeicTBme KOTOPOro HacTynaeT 04eHb MefseH-

Tabnuua 24. Onpegenexue TMNa KPOBOTEYEHMUIA, NpeaycmoTpeHHoe peructpom GARFIELD-AF [160]

S1BHOE KPOBOTEYEHUE, CONPOBOXKAAIOLLEECSH XOTS Obl OLHUM U3 HIKE NEPEYNCIEHHOTO:
e CHIDKEHWeM remornobuHa Ha =2 r/an unu
*  NOTPEBHOCTHIO B reMOTPaHCy3nn >2 103 KPOBY

BonbLuMe remopparn4eckne 0CNoXHeHus .

MMeroLLiee KNMHUYECK 3Ha4nMyto nnokanusauuto (BHyTpI/I'-IepeI'IHOB,

BHYTPUCMIMHANBLHOE, BHYTPUINA3HOE, TAMMOHAAA Cep/La, BHYTPUCYCTABHOE,
BHYTPUMBILLEYHOE C Pa3BUTUEM CUHAPOMA CAABNEHNS, PETPONEPUTOHEANbHOE)

o (pbatankbHoe

SIBHOE KPOBOTEYEHME, HE JOCTUTLLIEE KPUTEPUEB «60/bLIOM0», HO

HebosblUne KNUHNYECKN 3HAYUMbIE
remopparn4eckne 0CnoXxHeHus

noTpe6oBaBLLEe MeAMLMHCKOr0 BMELIaTeNlbCTBa, U3MEHEHNS BpaioM
CXeMbl NIeYeHUs UK CONPOBOXKAABLLEECS 60/bI0, AMCKOMGOPTOM

UM N3MEHEHUEM NMPUBLIYHON aKTUBHOCTYU NawneHTa

Marnble remopparn4yeckne 0CnoXHeHNs

Bce apyrue KpoBOTEYEHNS, HE COOTBETCTBYIOLLIE KPUTEPUSIM
«6OMbLUNX» 1 «HEGONBLUNX KNMHUYECKN 3HAYUMbIX>
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HO, N0O3TOMY BBeAeHUe Bukacona ans neYeHus ocTporo KpoBo-
TevyeHus Ha poHe ABK He adphekTMBHO. [MepoparnbHbIn npuem
umetoLerocs B P® npenapara (oUTOMEHaANOH aenaeT 601bHOr0
PE3UCTEHTHBLIM K JENCTBUI0 HEMPSAMbIX aHTUKOArynsHTOB B Teye-
Hue 7-10 fHeil 1 N03TOMY He AO/KEH UCMNOMb30BATLCA B AAHHbIX
KIMUHUYECKNX CUTYaLMAX.

MpeAnoYTUTENbHBIM NOAXOA0M SIBNSAETCH BBEEHME KOHLEH-
Tpata npoTpom6uHoro komnnekca (KMK), cogepxatlero akro-
Pbl CBEPTbIBAHUA, CUHTE3 KOTOPbLIX 6110KMpYIOT ABK, a Takxe npo-
TenHbl C 1 S. KoHueHTpauums dakTtopoB cBepTbiBaHus B KIK B 25
pa3 Bbllle, Yem B nnasme. [ns NOSHOW HeMTpanm3auumu AencTens
ABK (MHO<1,2) pnosa KIK coctasnset 25 ME/KI npu UCXOQHOM
MHO 1,9-3,5, 35 ME/kr — npu MHO 4,0-6,0 u 50 ME/kr — npn MHO
6onee 6,0.

NokasaHo, 410 npuem 50 r aKTUBUPOBAHHOIO Yrns CHUXAET
BCacblBaHue fJaburatpaHa (ecnv oH 6bin NPUHAT He Gonee 2 Ya-
COB Hasaf) U, BO3MOXHO, puBapokcabaHa u anukcabaHa (ecnu
OHM ObIIN NPUHATLI He 60nee 4-6 4acoB Hasaf). INUMUHALUIO
paburatpaHa MOXHO B 3HAYMTENIbHOW CTENeHU YBENUYUTb NYTEM
npoBefeHuns remoananusa. Ecnu aHTMKoarynsHT 6bi1 NPUHAT He-
naBHoO, unu nopo3spesaetcs nepenos3uposka MMAKI, MOXeT 6bITb
NpoBefeHO NPOMbIBaHME Xenyaka.

TaXenble KPOBOTEYEHUA, B TOM YuCe TPeGyIoLLMe 3KCTPEHHO-
rO XUPYPriyeckKoro BMeLLaTenbCTBa, TPEOYIOT NpekpaLleHns aei-

CTBWS QHTUKOArynaHTOB. B HacTosLLee Bpems 0406peHbI K npume-
HEHUI0 [1BA Npenapara — CneuntmnyecKnii aHTAOT K faburatpaqy
upapyumsymab n aHfekcaHeT anbda, ABAAOWMACA cneynduye-
CKUM aHTaroHMCTOM WMHrM6MTOpOB Xa chakTopa. Vpapyuusymab
3apeructpupoBaH B PO ¢ koHua 2018 r. PeKoMeH0BaHHbIA pe-
XUM [03MpoBaHusA ugapyuusymaba — Asa 6ontoca unu Ase no-
crnenoBatenbHble MHAY3UK No 2,5 1 npenaparta. Takxe Ha aTane
KIMUHUYECKNUX UCMbITAHUIA HAXOAMTCA eLle OANH crneundruyeckuii
AHTaroHNUCT MHrMOUTOPOB Xa hakTopa — UupanapaxTar. B cny4ae
OTCYTCTBUA CNELUNDUYECKNX aHTULOTOB MOXET BObITb MCMOJb30-
BaH KOHLIEHTpAT NPOTPOMOMHOBOIO KOMMIIEKCa, NPeAnoYTUTENb-
HO — aKTUBMPOBaHHbIN, B fo3e 50 En/kr maccol Tena (cytoyHas
[03a He fomkHa npesbiwats 200 Eg/kr maces! Tena). B kayectse
npenapara BTOPOi NIMHWIA MOXET 6bITb UCMNOSIb30BAH aKTUBMPO-
BaHHbIN PeKOMOUHaHTHbIN hakTop VII B pose 90 mkr/kr [162-
164]. BBoamnTb cneundmyecknii antnaot unm KK 6es kakmx-nu-
60 npeABapuUTenbHbIX aHaN308 ONPaBAaHO TOMBKO Y MALMEHTOB
C XKU3HEYrPOXAKLLMMMN KPOBOTEYEHUAMI (Hanpumep, BHYTpUYe-
penHbIMK) UK Y Tex 60SbHbIX, KOTOPbIM NOKa3aHO 3KCTPEHHOE
XUPYPru4ecKoe BMELIATeNbCTBO B CBA3N C XKU3HEYrpOXaloLLUM
COCTOSIHMEM (Hanpumep, No NOBOAY Pas3pbiBa aHEBPU3MbI A0PTbI).
Bo BCex Mpoymx CUTyaumsx CnegyeTr OLEHUTb, NPUCYTCTBYET NN
AHTMKOATYNAHT B KPOBM B JOCTAaTOYHOM KOJIMYECTBE, T.6. €CTb JIN
cybcTpaT Ans BBeAEHMA npenapara, nNpekpallaroLlero aeicTemne
MMAKT. Ecnu Takoid npenapat BBefeH, NPOBefeHNe Koarynoru-

KpoBsoteyeHue Ha choHe npuema AKT (BapchapuHa unu MMNAKT)

e Bpewms nocnegHero npuema u fo3a ABK/ NMNAKT

e OueHka reMOLMHAMUKM W aHANWU3 KPOBW (reMOrno6UH, YACNO 3PUTPOLUTOB, TPOMBOLUTOB, KIUPEHC
KpeaTuHWHa, KoarynaumnoHHble Tectbl, MHO 15 60/bHbIX, NPUHUMAIOLLMX BapdhapuH)

ABK MNAKT
OtmeHa ABK no moctmxerus MHO <2,0 Nerkoe MponyctuTth 04epeaHoit npuem MMAKK
*  MexaHu4eckas koMnpeccus
e Xvpypruyeckmi / 3HA0CKOMMYECKMIA FEMOCTa3
M e BocnonHeHue o06beMa XULKOCTH
* DL RIS G0 LT UElde . «  TlepenvBanue ap. Macchl Npu HEOGXOAUMOCTH,
e Xupypru4eckui / 3HLOCKOMUYECKNIA remocTas Tpom6omaccs! (mpu 4 yposHs Tr g0 <60x109/n)
*  BocnonHewue o6bema XuaKoCT YMepeHHO TAXenoe e OtmeHa ABK go goctimxerns MHO <2,0
e [lepenuBaHue 3p. Macchl Npu HEO6X0AMMOCTH, [Ins naburarpana:
Tpom6oMmacchl (npu b ypoBHs Tr go <60x109/n) . MoARepKBaTL afeKBaTHbIA ANYPes
»  OtmeHna ABK go poctumxkerus MHO <2,0 . 06CyAUTL remMoamanis
. 06cyauTb BBEAEHME naapyLuusymada
e (YronbHas remonepysmnsa?)
. MexaHunyeckas komnpeccus [na naburarpaHa:
e Xvpypruyeckui / 3HAOCKOMMYECKIIA remMmocTas e lpapyunsymab
*  BocnonHeHne 06bema XnaKocTH KuaHeyrpoxaloLLee e [lpu HemOCTYMHOCTH cReLnpUYecKoro

e [lepenuBanue 3p. Macchbl Npu HEO6X0AMMOCTH,
TpomBomacchl (npu ¥ yposHsa Tr fo <60x109/n)
»  OtmeHna ABK go poctimxkenns MHO <2,0

aHTupota: KIMK (Mpotpomnnekc 600°) /
aKTNBMPOBaHHbIA BBeAeHMs KINMK (Deiba 600%)
e Bo3amoxHo BeegeHue rVila (HoBoCaeH®)

PucyHok 16. Ctpaterus neyehus 6onbHoro ®I1 ¢ akTMUBHbIM KPOBOTEYEHUEM,

BO3HMKLIEM Ha (DOHE NPUEMa NepopanbHbIX aHTUKOArynAHTOB

AKT — antukoarynautbl, [IMAKI — npsimbie nepopanbHeie aHTukoarynsHtsel, MHO — mexayHapoaHoe HopMann3oBaHHoe 0THoLLeHne, ABK
— aHTaroxuncTbl ButamuHa K, Tr — toombountbl, KIK — KOHLEHTpAT npoTpOMOUHOBOro komrsnekca, C3I1 — cBexe3amopoxxeHHas nnasma
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YECKMX TECTOB B [IMHAMMKE MO3BONAIOT OLEHUTb 3 PEKTUBHOCTD
NpeKpaLleHns JencTBna anTukoarynaHra [165].

Manble KpoBOTEYEHWUS TPEOYHT NULIb BPEMEHHOW OTMEHbI
aHTukoarynaHtos (ABK mo cHmxkeHna MHO<2,0, a MMAKT Ha 1
[eHb). BaXXHO 06BbACHUTbL NaUUeHTYy 3HAYeHWUe NPUBEPXKEHHOCTM
Tepanun U Heo60CHOBAHHOCTb 0TKa3a oT npuema AKT gaxe B cy-
yae peuuanMBUPOBAHUS MaSTbIX KDOBOTEYEHNIA.

9.8.2. Bo306HOBNEHHE AHTHTPOMOOTHYECKOH
Tepanuy nocne KPOBOTEYEHHS.

B COOTBETCTBUM C KOHCEHCYCOM paboyeli rpynnsl No TPOM60-
3am EBponeiickoro O6uwectsa Kapanonoros ot 2017 r., TakTuka
NpOBefeHNs aHTUTPOMBOTUHECKOI Tepanuu nocse COCTOSABLUEro-
CA KPOBOTEYEHMS ONpeseNfeTcs COOTHOLIEHNEM pUCKa ULLeMuye-
CKUX W reMopparnyeckmx o0crnoxHenuin [165].

K Kateropuu BbICOKOr0 pUCKa peuuansa KPOBOTEYEHWUIA OTHO-
CAT BHYTPUYEPErNHOe WIIN XU3HEYrpoXatoLue 3KCTpakpaHuanb-
Hble KPOBOTEYEHUS, BOZHUKLLME 63 BUAUMBIX NPOBOLMPYIOLLIMX
(hbakTOpoB (Hanpmmep, Tpaema, MHBA3MBHOE BMELLIATENbCTBO, ap-
TepuanbHas TUNepToHUs, nepefo3vMpoBKa aHTUTPOMBOTUYECKNX
npenapartos), Korga Kakue-nméo MeTofbl NieYeHUs HEBOSMOXHbI
NN60o HeaMEKTUBHLI NN UCTOYHUK KPOBOTEYEHUS HAWMEH, HO
HeycTpaHuM. [MalLMeHTbl C 04eHb BbICOKMM PUCKOM Tpom603a u
OZHOBPEMEHHbIM O4YeHb BbICOKUM PUCKOM MOBTOPHbLIX KPOBOTE-
YeHWIA Hanbonee CroXHbI U TPeBYT UHANBULAYANbLHOIO KONNeru-
aNbHOr0 NPUHATUA PELUEHNS MYNbTUAUCLUNANHAPHON KOMAHJO0N.
Tem He meHee, ecnu puck TpomM603a Bbille pUcka NOBTOPHOIO
KPOBOTEYEHMS, aHTUTPOMOOTMYECKMA npenapar OTMEHATb He
cnenyet. K Kateropum nauMeHTOB C BbICOKMM/ O4€Hb BbICOKUM
PUCKOM ULLIEMUYECKOr0 MHCYNbTA OTHOCATCS nauneHTbl ®I1 ¢ uH-
nexcom CHA,DS -VASc>4, 60nbHble ¢ MeXaHN4eckumm npoTesa-
MU KNnanaHoB cepAua unn ycTpoicTeamu 4 BCOMOraTeflbHoOro
KpoBOOG6paLLeHus.

B cnyyae conocrtaBumoro pucka Tpom603a U KpOBOTEYEHUS
AHTUTPOMOOTUYECKNA Npenapat MOXXHO OTMEHWUTb MWL HA KO-
POTKWA NepuoL BPEMEHN [0 CTabUNU3ALMN COCTOAHWNA NaLMeH-
Ta. ECnu puck KPOBOTEYEHNS BbILLIE BEPOATHOCTU ULLIEMUYECKINX
OCNOXHEHMA, HYXXHO OTMEHWUTb Npenapar 4o crabunusaumm co-
CTOAAHUSA MALMEHT], a B JanbHeilleMm — 06aymMaTh CHUXEHUE YUC-
na uw/mnu [o3bl AUTENIbHO NPUHUMAEMbIX aHTUTPOMOOTUYECKUX
npenaparos. Huxe paccmMOTPeHbl Hambosiee pacnpoCcTPaHeHHbIe
B KNWHNYECKOW NPaKTUKe YaCTHbIE Cy4au B COOTBETCTBUM C pe-
KOMeHJaLmMaMmn 3KcnepToB paboyet rpynnbl no Tpomb03am EBpo-
nenckoro o6uiectsa Kapauonoros [165].

AHTUKOArynsHTHas Tepanus nocne BHeYEPEnHOro KPOBOTEHEHUS.
« [locne nepeHeceHHOro 3KCTPaKpaHUaIbHOr0 KPOBOTEYEHUS
B 6onblumHcTBe cny4vaeB AKT MOXeT 6biTb BO306HOBNEHA
yepe3 1 Heflento (K 3TOMY BPEMEHU PUCK TPOMBOIMEOMU-
YECKMX OCIIOXHEHWA Yalle BCEro YXe MpeBbILliaeT BeposT-
HOCTb MOBTOPHOrO KPOBOTEYEHUS).

» Ecnu gng npekpaiweHus geicteusa MMAKI npumensncs aH-
TMOOT (Hanpumep, uaapyunsymas), Bo3o6HoBuUTL AKT cne-
JVeT KaK MOXHO paHbLLe (NPeanoyTUTensHO, Yepes 3-4 fHg,
€CNu MHAUBUAYANbHBIA NPOUIbL PUCKA 3TO NO3BONAET).

« [pu Bo3o6HOBNEHUM MNIMAKT crefyeT oLUeHUTb (PYHKLMIO NO-
YeK BO U30EXaHUe N36bITOYHOr0 HaKOMMeHNUs npenaparta u
MNOBbILLIEHUS PUCKA KPOBOTEYEHNA.

 [lpuem paburatpaHa u puBapokcabaHa accouuupyercs ¢
nosbIweHHbIM puckom XKKK. Ecnn nauneHTt nepeHec XKKK
Ha (DOHe npuema 3TUX Npenapatos, CredyeT pacCcMOTPeTb

nepexof Ha ABK nnu anukcaba.

+ Y nauueHTOB C MeXaHW4eCcKUM NPOTE30M KnanaHa cephua
(0co6eHHO B MuTpansbHoi no3uumu) otmeHa ABK cesasaHa ¢
04Y€Hb BbICOKMM PUCKOM TPoM603a KnanaHa u G3, noatomy
AKT y Takux naumeHToB B 60NIbLUMHCTBE CNy4aeB OTMEHATb
He cnepyer.

TpoitHas aHTUTPOMOOTHYECKAA TEPanUA NOCNE 3KCTPAKpaHUanb-
HOr0 KPOBOTEYEHMUS.

« Ecnu KpoBoTeYeHMe NPOUCXOANT Y NaLMeHTa C HeknanaHHow
@I, koTopbii nocne YKB nonyyaet AKT v fBa aHTuarperaH-
Ta, CNeflyeT OTMEHUTb OAWH W3 aHTWArperaHToB (B NepBbIil
mecsy nocne YKB He cnepyet oTMeHATb knonugorpen). Y
60NbHbIX, nonyyatowmx sapdapud, MHO cnegyet nopaep-
XuBaTb B Anana3oHe 2,0-2,5, Bpems npebbiBaHus MHO B
TepaneBTU4eCKOM Auana3oHe JOSHKHO ObITb He MeHee 65-
70%. TNAKT cnefyeT HazHayaTb B MUHMMANbHbIX 032X,
9O (eKTUBHBIX N1 NPOCHMNAKTUKM WHCYNbTA (faburatpa
110 Mr 2 pasa B CyTKW, OCTaslbHble Npenaparsl — B MOHO
[03€, eCn HeT AONONHUTESIbHBIX KPUTEPUEB ANS 6 CHUDKE-
HUS COTMIaCHO MHCTPYKLMUM NO NPUMEHEHUID).

* Y nauneHTos ¢ HeknanaHHon ®I1 1 HU3KUM PUCKOM UHCYIbTA
(CHA,DS,-VASC 1y MyX41H Ui 2 Y XXEHLLMH), NoMy4aBLLnm
KOMOGMHUPOBAHHYIO Tepanuio, BKMKYAIOLLYI0 aHTUKOArymnsH-
Tbl, B Te4eHue 12 mecsaues nocne YKB/OKC, nocne pa3sutus
KDOBOTEYEHUS MOXXET ObITb Ha3HA4YeHa ABOWHAs aHTUarpe-
raHTHas Tepanus.

9.9. AHTUKOArynsIHTHOE CONPOBOXAEHUE KapauoBepcuu

BoccTaHoBNIEHME CUHYCOBOrO pUTMA Y NaLMEHTOB C (hubpun-
nauuein npeacepaun MOXeT OCAO0XHUTLCS WHCYNbTOM UK CU-
CTEMHON Tpom60oambonueit [166]. HactoTa TakmMx OCNOXHEHUN,
COCTaBINAET, B CpedHeM, 5-7%, Toraa Kak npumeHeHue npodum-
NAKTUYECKOW aHTMKOArynsHTHOW Tepanun MOXXET CHWU3UTb 3TOT
pucK L0 ypoBHA MeHee 1%. Haubonbwuii puck TpomM603mM60-
NUYECKNX OCIIOXHEHWIA HABNOAAeTCA B NepBble 72 Yaca nocne
kapanosepcuu (KB), npeobnagarowyas 4actb HebsaronpuaTHbIX
co6bITMI NpoucxonuT B nepeble 10 cyTok [166-167]

Yaile Bcero TpomM603mM60MS NPOUCXOANT B MOMEHT BOCCTa-
HOBJIEHMS CMHYCOBOr0 pUTMa 3a CYET OTPbIBA PaHee BOSHUKLUNX
B JIEBOM NPeAcepann n ero yuke TpoM6oTu4ecknx macc. Tpomo
OTAENsAeTCA OT CTEHKW Npeacepans no NpUYMHe YyCUIeHNs CoKpa-
TUTENbHO CNOCOBHOCTM MUOKapAa Ha hOHe CUHYCOBOr0 puTMa
M0 CPaBHEHMIO C pubpunnaunein npeacepanin. Heckonbko pexe
TPOM603 MOXET pa3BMBaThLCS B IEBOM Npecepanm Noce BoCCTa-
HOBJIEHMS CUHYCOBOr0 PUTMA 32 CHET «OrnyLeHus» («stunning»)
MUOKapaa npesceprus, KOTOpbIA HEKOTOPOE BPeMs BCe eLLe Mo-
X0 COKpALLAeTCA U BbIAENAET NapakpuUHHbIe PaKTOPbI, NOBbLILIAK-
LLne TPOMBOreHHOCTb 3HA0KapAa NeBoro npeacepams. BoipaxeH-
HOCTb NOA06GHON TPAH3UTOPHON AUCHYHKLMM MUOKApAA 3aBUCUT
0T AnMTeNbHOCTN 3nn3oaa ®fl.

/IMEHHO MO3TOMY C NPAKTUYECKOM TOYKM 3PEeHNs CneayeT pas-
Jnenatb anu3oabl A no anuTenbHOCTH — MeHee 48 4acoB u 60-
nee 48 4acoB (MK HeM3BeCTHOW AnuTenbHoCTH). Mapokcuam O
JNUTENbHOCTbI0 MeHee 48 4acoB acCOLMMUPYETCSA C OTHOCUTENbHO
HU3KUM puckom Tpom6oambonuu, noatomy KB B Takom cnyyae
MOXET ObITb BbINONHEHA 6e3 npeaBapuTenbHON A0NrOCPOYHOIA
Tepanum aHTUKoarynsHTamu.

HoBble JaHHble NOKa3biBalT, 4T0 KB 3HA4NTENbHO pexe oc-
NOXHAETCA TPOMO60IMOONMYECKUMU COBLITUAMK, €cnin  Bbina
BbIMNOSIHEHA B MPOMEXYTOK BPEMEHW MeHee 12 4acoB OT Haya-
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na 3nu3ofa Hapylenus putMa. Tak, B uccnegosaHuu |.Nuotio
1 coasT [168] yacToTa TPOMOO3MOONNYECKNX OCNOXHEHUA NPU
KapauoBepcun, NPoBeAeHHOI B nepBble 12 4acoB 6e3 aHTMKoary-
naHToB, coctasuna 0,3%, a B npomexyTkax 12-24 yaca u 24-48
yacoB — no 1,1% (p=0,004). Jaxe y nauneHTOB HU3KOro pucka
nicynbta (CHA,DS -VASc 0-1) 6binn 3aperncTpupoBaHbl TpoMG0-
3aM60NNYeCKNe OCNOXHEHUS — NpU KapauoBepcun B nepsble 12

48 4acos, He NONyHUBLUMX aHTUKOArynsaHTbI, coctasuna 0,4% (10
C/ly4aeB Ha 2772 NauneHToB); B TO BPEMS Kak y NMony4yaBLUMX aH-
TUKOAryNAHTbI UHCYNbTOB HE 6bIN0. cxoas U3 npeacTaBneHHbIX
DaHHbIX, Nob6as KB momxHa npoBoauTbCA HAa (DOHE aHTUKOary-
NAHTHOI NOAAEPXKN.

Jnusoa cubpunnayuu npeacepauii ANUTENbHOCTbLIO 6onee 48
YacoB MM HEM3BECTHON AABHOCTM.

yacos ¢ yactoton 0,2%, B uHTepsane 12-24 yaca — 0,4%, 24-48
yacos — 0,9% (gna pasnuymii mexgy rpynnamu p=0,06). B pe-
TpocnekTuBHOM aHanu3e FinCV [166] yacToTa pasBuTUS WHCYIb-
Ta BO BPEMS KapAMOBEPCUM Y NALUEHTOB C BENUYUHON MHLEKCA
CHA,DS,-VASc<1 1 npomomxutensHocTbio anuoaa @I meHee

Ecnu anu3op dubpunnauum npeacepavin anutcs 6onee 48
4acoB WAW [ABHOCTb €ro BO3HWKHOBEHWS He W3BECTHA, TO B
3TOM CJly4ae CyLLEeCTBYIOT [iBa noAxofa K npogunakTuke Tpom-
603M60/IMHECKUX OCNOXHEHWIA npu Kapavosepcun (puc. 17).

Moka3aHa kapnMoBepcHs (3NeKTPUYeckas uiu MeaukamMmeHTo3Has )

¥ ¥

MaumenT nonyyaet OAK >3 Hegenb [MauneHT He Nosy4aeT aHTUKOAryNAHTLI

v v v

Mpw nto6oit anutenbHocTy anusopa ®IT: @I >48 yacos @ <48 4acos
. [MNAKT: BbISICHATb KOMMNAEHC
e Bapdapuu: onpegenuts MHO ¢ & ¢
* Llenb — paHHss Kapanosepcus Llenb — no3pHss
: HazHaunb KapamoBepcust
o [IMAKT: nauueHT ckopee | | AHTMKOarynsHTHas .
BCEro KOMI'II-lJ'IaeHTeH P Tepanus :eaaeKBaTHa: ObicTpopevicTBylowuue AKT: AKT 23 Hepens, Havare HMI
. Bapchapus: CKOPPEKTIPOBAT MMAKT: cTapT MUHUMYM 3a KOHTPOJIb KOMMIagHca / HOTI (nocne
MHO 2 0_3'0 . 4 4aca o Kapanosepcun ans NMNAKE, MHO Kapanosepcum
— r HMTI / HOT (nocne Ans sapapuHa, npu — 0AK)
J ____________________________ Yo . kapanosepcun — OAK) HEo6XoaAMMOCTH —
i COMHEHWs B KOMMNAEHTHOCTY, BbICOKMit puck T30 (0CO6eHHO | 1N-3x0-KT" nepea KOppeKLMA Tepanim
i Ans anusona O >48 yacos) — LienecoobpasHa YM-3xo-Kr* 1 Kapauosepcuen
Lo e T D ) T A R U AN
\ ¥ J
N-3x0-KT ! CoMHeHUs & KoMnagHTHoCTH, | | CrieyiiTe :
* 1 BbICOKMI puck T30 — 1 | mpoToKony Bawero
1 Lienecoo6pasHa H E YUPEXABHUS: i
MOBTOPHbIil TPOMGO3 M0 y i 41-3x0-Kr™* 110/ 6e3 4N-9xo-KI™
JaHHbIM YM-3x0-KT:
1) 0TNOXUTb KApAMOBEPCUIO; 2) MPOLIUTL ) Tpom6a no AaHHbIM
Tepanuio aHTUKoarynsHTamn Kak YIM-9xo0-KI HeT
MWUHUMYM Ha 3 HeZenu (NpeanoyTuTenbHO

HMT); 3) nosToputb YM-3x0-KI

[ToBTOPHbIA TPOMBO3 NO
naHHbIM YM-3x0-KT:

1) cmeHuTb AKT; 2) npefnoyectb
TaKTUKY KoHTpons HYCC

Y * Y Y \ A

Kapanosepcus

v

Mpomomxate OAK Kak MuHuMym 4 Hefenu (unu Gonee, B 3aBucumocTit o1 GHA,-DS -VASC)

PucyHok 17. Anroputm aHTUKOArynsiHTHON NoAAepXku Kapavwosepcuu y nayuentoB ¢ @I (no [170] ¢ u3meHeHnaMM)

* - COrNacHo JencTByrLMM pekomerngaynam Esponevickoro 061yectsa Kapanonoros 2016 [2], BbinonHeHne 91-3xoKI B atux
KIIMHWYECKUX CUTYaLNSX He ABMISETCA 0053aTe/IbHbIM. Hanbosee 1jenecoo6pasHo BbiMOHATE 3T0 UCCEA0BAHNE Y NALMNEHTOB C BbICOKUM
PUCKOM TPOMOOIMOONNYECKUX OCTIOXHEHUIA (1 TDoM603a JI1, COOTBETCTBEHHO), @ TAKXE MPU COMHEHUSIX B MPUBEPXKEHHOCTY K IEHEHUIO
aHTukoarynsHTamu. Cregyet paspabotatb NPOTOKOS JJ1S KaX ol KOHKPETHOM KITUHUKY C y4ETOM €6 TeXHNECKUX BO3MOXHOCTEV U 0MbiTa
nepcoHana, KoTopbii pernameHTnpoBan bl ncnosb3osanne Y1-OxoKI nepes kapanoBepcuen.

OAK — nepoparnbHbie aHTukoarynsiHTel, @1 — coubpunnayns npegcepani, HMI — HnskomonekynapHbie renaputsl, HOI —
HeghpakumoHnpoBarHbivi renapuH, T30 — Tpomb60ambomyeckue ocnoxHenns, [MMAKI — npsamble nepopanbHble aHTUKOArysHTbI.
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lMepBbli — HA3HAYeHWE AHTMKOArynsHTHOW Tepanuu Kak MWHU-
Mym Ha 3 Hegenm o KB v Ha 4 Hefilenu nocrne Hee. Ha aToT cpok
AHTUKOArYNAHTbI Ha3HA4aloTCA HE3aBMCMMO OT PUCKA MHCYNbTa
n cuctemHoin TpomGoambonun no ikane CHA,DS,-VASc u wme-
TO[la BOCCTAHOBJIEHMS CUHYCOBOrO pUTMa (S1EKTPUYECKOrO MAN
MeAMKaMeHTO3HOro). Mcnonb3yloTcs nepopanbHble aHTUKoary-
nauTel (MMAKT unn BapdapuH). KpaitHe BaXXHO y6eanTbCS, YTO B
TEeYeHMe BCEro nepuoja feyveHns 06ecneymBaeTcs ONTUManbHbIN
YPOBEHb aHTUKOArynauuu. Y npuHumMatoLmx sapapuH nauueH-
ToB MHO mO/MKHO HaxoauTbCcs B Lenesom Ananasoe 2,0-3,0.
Monyyatowme TMMAKI nauueHTbl AOMXKHbI 6bITb NOAPOGHO pac-
CMPOLLEHbI O MPUBEPXEHHOCTU K JIEYEHWIO, UX OTBETbl Crefyet
(bmkcmpoBaTh B MeAMLUMHCKON fOKyMeHTauuun. Ecnu 3a 3 Hefenm,
npefLlecTBYOLNe KapANOBEPCUIA, NALMEHT NPONyCTUR XOTS 6bl
0AHy cyTounyto po3y MMAKT (ansa pusapokcabaHa — 1 npuem, ans
anukcabaHa u faburatpaHa — 2 npuema), OH CYMTaeTca He npu-
BEPXKEHHbIM K 1e4eHMt0, U 3 HefleNn CreayeT 3aHOBO 0TCYMTbIBATb
0T TOr0 MOMEHTA, KOrAa OH Ha4yan npuMHUMaThL npenapar 6e3 npo-
nycka CyTOYHOM A03bl. ECNIM BO3HMKAIOT COMHEHUS B OTHOLLIEHNW
NPUBEPXXEHHOCTM K NIEYEHMI0, TO Nepea KapanoBepcuen cneayet
BbINONHMTL YIM-3x0KI, gaxe ecnu hopmanbHO NpeaLLecTByoLLas
Tepanus MMMAKT 6bina gnutensHoi (>3 Hefens) [2, 169].

Ecnn nauueHT yXxe NpMHUMaeT Kakon-nun6o nepopanbHbIil aH-
TUKOArynsHT, cneayet NPOAO/KNUTL €ro NPMEM M OLEHMTb afiek-
BATHOCTb aHTUKOArynauum B npeawecrsytowme 3 Hegenun. Ecnm
NauMeHT NPUHUMAN aHTUKOArYNAHTbI B ATOT MEPUOA BPEMEHU, Y
CTeNeHb aHTMKOArynauum OnNTUManbHa, KapauOBEPCUI0 MOXKHO
npoBoaMTb cpasdy. B cuTyaumu, Korga naumeHT He nonyyan paHee
AHTUKOArynAHTbI, NM60 NpepBan Ux NPUeM, aHTUKOArynsaHT Lon-
XEH ObITb Ha3Ha4yeH denovo. BapdapuH Ha3HavaeTcs OHOBpe-
MEHHO C napeHTepasbHbIM BBEAEHNEM HU3KOMOJIEKYNSPHOIO UK
Hed)PaKLMOHMPOBAHHOMO renapuHa B A03aX, PEKOMEH0BAHHbIX
ONs NeYyeHnst BEHO3HOro Tpom603a (Hanpumep, 3HoKcanapuH 1
MI/Kr maccol Tena 2 pasa B AeHb, HOI — 450 Epn/kr maccel Tena
B CYTKM Ha 2-3 BBeeHMs NOAKOXHO). COBMECTHbIN npuém rena-
puUHa 1 BapgapuHa NPoLOMKAETCA He MEHee 5 CYTOK [0 Tex nop,
noka MHO B aByx nocnenoBaTenbHbIX MI3MEPEHMSX HE JOCTUTHET
3Ha4YeHun >2. Mocne 3TOro renapuH OTMEHSAIOT, NPOAOIIKALOT fne-
yeHue sapdpapuHom. Mockonbky MMAKI HauynHaOT aencTBOBaThL B
NoOJSIHOM 06bEME Yepe3 HECKOMbKO YacoB Noc/e npuema npenapa-
Ta, UX Ha3HAy4atoT 6e3 renapuHa [2]

Mo UMeLWMMeA Ha CeroaHa AaHHbIM (Cy6aHanussl uccnenoBa-
Huii RE-LY, ROCKET-AF, ARISTOTLE, ENGAGEAF-TIMI 48, a Tak-
xe nccneposanua X-VeRT, ENSUREAF, EMANATE) BapchapuH u
MMAKT conoctaBuMbl Mo 3d)HeKTUBHOCTM B OTHOLUEHUW NpPefoT-
BPALLLEHUS CUCTEMHbIX AMOO0NKIA BO BpeMs kapanosepcum [171].

Mpn atom MMAKI umeoT npenmyLlecTso B Buae 60nbLiel
npejcKasyemocT AeicTBMs, OTCYTCTBMS MOTEPU BPEMEHW Ha
nof6op o3kl npenapara. [laxe B CrneLManu3upoBaHHbIX aHTU-
KOArynsHTHbIX KNWHUKAX BPEMS 4O KapAWOBEPCUM Y «HAWBHBIX»
B OTHOLUEHWWM aHTWUKOArynsHTOB MAaLWeHTOB, KOTOPLIM ObIN Ha-
3HayeHbl MMAKT, Ha 20-30% HuXe, 4em y 60JbHbIX, NONYYaBLINX
BapapuH. B cpefHeM, C y4eTOM JaHHbIX PA3HbIX KINHUK, BPeMs,
3arpa4eHHoe Ha noabop aLeksaTHOW L03bl BapdapuHa [0 Kap-
ANOBEpCUI, MOXET 3aTArnBaTbCcs 10 12 Heaenb. Takum 06pasom,
Bbl6op MIMAKI MOXET COKpaTuTb BPeMS 0XUAAHWA NpoLedypsl,
[ief1aeT BO3MOXXHbIM Y€TKO NNaHupoBaTb [aTy ee NpOoBefeHus,
4YTO, B CBOK 04epefb, CHU3UT NCUXOIMOLMOHAIBHYIO Harpy3Ky Ha
nauuexTa.

AnbTepHATMBOI OTHOCWUTENbHO ANWUTENIbHOMY NpeaBapuTenb-
HOMY JIEYEHMIO aHTUKOAryNAHTaMU MOXET CNY>XUTb BbINOSIHEHME
YM-3XOKI ans ucknioyeHns Hanuyus TpoM6OB B NEBOM Mpef-
cepaum [172]. Kpome Toro, KB nog koHTponem HM-3XOKI moxet
NPUMEHATLCA B TEX CNYYasnX, KOraa CoCTOSHME nauueHTa Tpedyet
6bICTPOr0 BOCCTAHOBNEHWNS CUHYCOBOrO PUTMA WA YKOPOYEHMS
JNUTENbHOCTW aHTUKOArynsHTHOW Tepanun (B CB3WN C OTKa3OM
nauueHTa MNKU PUCKOM KPOBOTEYEHMI), MPU COMHEHWAX B MpU-
BEPXEHHOCTW NaLMeHTa K JIBYEHNIO aHTUKOArynsHTaMu nmbo npu
BbICOKOM KNMHWYECKOW BEPOATHOCTU Hanu4us Tpom6a B J1M u ero
yuike [2].

Mpu otcyTcTBUM TPOM60B B NONOCTM M ywke J1M MOXeT 6bITb
BbinonHeHa KB. OtcyTtcTBue TpomM6OB 40 KapAvMOBEpPCUN He OT-
MeHSieT Heo6XOAUMOCTY NpPOBEAEHUS aHTMKOArynsHTHOW Tepa-
nun [0, BO BPEMSA W NOCNe BOCCTAHOBNIEHNS PUTMA, NOCKOMbKY
TPOMO MOXET CCHOPMUPOBATLCA BHOBb B YCMOBUAX «OrNYLLEHMS»
muokapaa JM. [na obecnedeHns afekBaTHOM aHTUKOArynsaLuu
BO BpeMs KapAvMoBEPCUU MOXET ObiTb Ha3Ha4eH BapapuH (Mu-
HUMYM 32 5 CYTOK [0 MyiaHMpyemonl KapawuoBepcuu; npoueny-
pa [o/mKHa npoBoauTbCA Ha dpoHe MHO B amanasoHe 2,0-3,0),
[MNAKT (xoTs 6bl 0HA J03a He MeHee Yyem 3a 4 Yaca [0 Kapauo-
Bepcum), a Takxe HOT B Buae BHYTPUBEHHOW MHAY3uK unn HMI B
BIAE NOJKOXHbIX MHbEKLMIA B 03aX, NPUMEHSAEMbIX N5 NeYeHuns
BEHO3HOro Tpom6o3a [173].

BaxxHO noa4YepKHYTb, YTO CHa4Yana 06ecrneynBaeTcs agekBarHas
aHTukoarynauus, 3atem nposoautcs YM-3XOKT, npu oTcyTCTBUM
TpomM6032a Kak MOXHO 6bicTpee BbinosiHsaeTcs KB.

Ecnm npu Y-3XOKT BbisiBigH TPOMG (U511 (PEHOMEH CMOHTAHHO-
ro axo-koHtpactuposanus llI-1V ctenenu), KB He nposogutcs. AH-
TUKOAryNAHTHas Tepanus NpoLosKaeTcs elle He MeHee 3 HeJerb.
Ecnu Tpom6 B J1M chopmupoBancs Ha ooHe NpeALlecTByLLel
AHTUKOAryNAHTHON Tepanuu, crnefyeT OLEHWUTb ee afleKBaTHOCTb
(Bpems npeo6bisaHus MHO B Lenesom ananasoHe ans sapdapu-
Ha, NpuUBepPXeHHOCTb K neveHuo ana MMAKT). Mo pesynbtatam
HEKOTOPbIX UCCNefJOBaHNIA, @ TAKXXe Ha OCHOBAHUM OMbiTa Hallel
KMWUHWUKKW, ONTUMANbHbIX PE3YNbTaTOB B OTHOLUEHMU PACTBOPEHUS
Tpom6a yaaeTcs 4oCTUYb npu ucnonb3osaHum HMI (aHokcanapuH
B o3e 1 Mr/kr macchl Tena 2 pasa B [eHb NOAKOXHO). Mo ncre-
YeHUM NMOBTOPHOrO nepuoja nedeHus (He meHee 10-14 gHeii npu
1CNONb30BaHUKN 3HOKcanapuHa) nostopsatoT YM-3X0KT [174].

Ecnn Tpom6 pactBOpeH, MOXeT ObiTb BbinonHeHa KB. Ecnu
TPOM6 COXpaHsEeTCA, TO NPOBOAUTL KApPAMOBEPCUID Henb3s. B
3TOM CNy4ae MOXHO BblOpaTh TaKTUKYy KOHTPOMSA 4acTOTbl Cep-
JIeYHbIX COKpALLEHWA, 0COOEHHO, ECAIN HE JOCTUTHYThI LIeNeBbIe
nokazatenu YCC. Cneayet 06aymatb CMeHY aHTUKOArynsHra [96]

Bonpoc o HeobxogmmocTu nposedeHns YM-3IXOKI neped Kap-
JMOBepCUen nocne afekBaTHON TPeXHedesIbHOM aHTMKOArynsaLuu,
0CTaeTCs OTKPbITbIM. POPManbHO 3Ta MaHUNYNALMS He SBASETCS
Heobxoanmoii. OfHaKo ecTb AaHHbIe, YTO NpU TakoM 06Cnea0Ba-
HUM Tpom6 yuika J1T1 BbisiBnseTcs B 6% cryyaes [175]. BaxHo, 410
B YKa3aHHOM uccrefoBaHum Tpom6 B ywike J1I1 BbiBIANCA Yepes
3 Helenv aieKBaTHOW aHTUKOArYNAHTHOW Tepaniy TOMbKO Y Naum-
EHTOB CO CHUXEHHOI dyHKuMel JIXK (DB JIXK <40%), y Bcex aTux
nauneHToB nHaekc CHA,DS,-VASc 6bin >5. Y aToii kateropun na-
LIMeHTOB YacToTa Tpom603a yiuka JI, HecMoTps Ha NeyeHue, co-
crasnana 17,9%. o Halwemy MHEHUIO, NPX HANMYUK BO3MOXXHO-
¢Tu BbInonHNTL YM-9XOKT nepen kapanoBepcuen, B 0CO6EHHOCTM
M1aHOBOIA, 3TO CrieAyeT chenaTth, B NepByto 04epelb — Yy NauneHToB
C BbICOKMM PUCKOM TPOMO03IMOONUYECKNX OCITOMHEHUA.
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He3aBUCUMO 0T TOr0, KaKyr CTpaTeruto Bbl6epeT sievatmnin spay
(paHHas KB nocne YM-3XOKI mnu nosguas KB nocne npuema
AHTUKOArynsiHTOB B TeYeHUe 3 HefAeNb), KaK TOMbKO BbISBMAETCS
anuzog ®I1 pnutenbHOCTbIO 6onee 48 4acoB, NaUMEHTY creayeTt
Kak MOXHO 6bICTpee 06eCneynTb afeKBaTHYIO0 aHTUKOArynsaLmio C
nomoubto MMAKT unn HMI/H®T ¢ ganbHedluum nepexoaom Ha
AHTaroHMCTbl BUTaMmHa K.

Y naumeHtoB ¢ napokcuamom OI1 u HecTabunbHO remoam-
HaMWUKOIl NN OCTPOiA MLIEMMWE MUOKapAa, BbI3BAHHOW Napok-
CW3MOM, BHE 3aBMCMMOCTU OT €ro ASIMTENbHOCTU Ha4Yano aHTu-
KOArynaHTHOW Tepanuu He [OSKHO 3ajepXuBaTb MPOBEAEHMs
3KCTPEHHO KapAnoBepcun. B aTOM cny4ae no Hawemy MHEHUH
Lienecoo6pasHo BHYTPUBEHHO BBECTU MapeHTepanbHble aHTUKOa-
rynautbl (HOT unu HMT'), a B ganbHemwem OoCyLLECTBUTL nepe-
XOZ Ha nepopasibHble aHTUKOArynsHTbl. TeM He MeHee, creayert
OTMETMTb, YTO CMELNanbHbIX KIMHUYECKUX UCCNEA0BaHUIA, NOCBS-
LLIEHHbIX MOWUCKY ONTUMANbHOW CTpaTern aHTMKOArynauum B aTou
CUTyauuu, He NPOBOANIIOCH.

Mocne npoBedeHNs KapAMOBEPCUM AHTUKOArynsiHTHYK Tepa-
MU0 NMPOJOIKAIOT B TeYeHNe 4 HefleNb. [10 MCTEYEHNUM 3TOrO CPO-
Ka OLEHMBAIOT HEOOXOAUMOCTb JanbHEAWen ASINTENIbHON aHTU-
KOArynfiHTHOW Tepanuu Ha OCHOBAHWU CTpaTUMKaLMW puUcka
TPOM603MOONNYECKUX OCNIOXHEHMIA no kane CHA,DS,-VASc.
Mpu BbICOKOM pucke Tpom6oam6onuit (CHA,DS,-VASE >1 y myx-
YUH 11 >2 Y XKEHLLWUH) aHTUKOArynsaHTHYIO Tepanuio NpoLomKatoT
HEonpeLeNeHHo JONro (MOXM3HEHHO) AaXe B Cry4ae coxXpaHe-
HUS CUHYCOBOrO PUTMa NOCNe KapaMOBEPCUM, MPU HU3KOM PUCKE
AHTUKOATYNAHTHbI MOXHO OTMEHUTb [2].

dnu3op @I pautenbHOCTLIO MEHee 48 yacoB

B cnyyae npogonmxutennHocty anusoga @I meHee 48 yacos
KB MOXeT 6bITb BbINONHEHA 6€3 NpenBapuTeNbHON ANIMTENIbHON
AHTUKOAryNsAHTHOI nogrotoskm 1 YM-3XOKT. [176].

Tem He MeHee, nepej KapLuOBepcueli BCEM nayueHTam (kak
BbICOKOTO, TaK U HU3KOTO PUCKA UHCYNbTA) LOMKHbI 6bITh Ha3Ha-
YeHbl aHTUKOAryNAHTbI. ECAK nauueHT He nosy4an nepopanbHbIX
AHTUKOArynsaHToB, TO, KaK NPaBuio, B 9TON CUTYaLMWU UCNOJb3Y-
eTCs NapeHTepasbHOe BBeJeHNe renapuHa (HepakLyuoHUpoBaH-
HOr0 WAN HU3KOMOMEKYNAPHOr0) C MOCMEAYHLMM NIAHOBbIM
NepexofoMm Ha nepopanbHble aHTUKOArynaHThl [2]. [JaHHble 0 TOM,
HACKONbKO 6e30MacHO 6bIN0 6bl HA3HAYUTL MALMEHTY OAHY A03Y
MMAKT 1 BbinonHuth Kapanosepcuto 6e3 YIM-IXOKT, Ha AaHHbIA
MOMEHT OrpaHuyeHbl Heb0MbLWOoi BbIGOPKON TaKMX NaLMeHTOB
n3 nccnegosanusd EMANATE (n=753) [177]. EBponeickuMm aKc-
nepTamy Takon MOAXOL MOKa He pekomeHpyertca [2], Torga kak
pekomeHaaumm AHA/ACC 2019 r. no BeaeHmto nauneHtos ¢ @Il
ponyckatot ucnons3osadue MMAKI B Tako KNUHWUYECKON CUTY-
auum [96].

Ecnn nauueHT yxxe nonyyaet nepopanbHble AKI, Heo6Xxo0aMmo
OLEHUTb af1eKBATHOCTb AHTMKOArynAuMM (OLEHUTb MPUBEPXKEH-
HOCTb naumenTa K nedenuto MMAKT, ana BapdapuHa — onpeje-
nnte MHO), npu He06XOAMMOCTM CKOPPEKTUPOBATL SIEYeHNe U
NPOBECTN KapAMOBEPCHIO.

Kak Mbl y)Xe Mucanu Bbllle, HEKOTOPbIA PUCK TPOMBO3IMO0N11Ye-
CKMX OCNOXHEHWIA NPUCYTCTBYET U B CITy4ae OTHOCUTENTbHO Manoii
npoomKUTENbHOCTM anu3oaa OI1. Moatomy y NaUUeHTOB C 04eHb
BbICOKMM PUCKOM TPOMOO3IMOOSTMYECKNX OCNTOMHEHWNIA, CHUXKEH-
Hol ®B JIXK, Npu COMHEHUAX B KOMMMIAEHTHOCTM, NO-BUAUMOMY,
onpasfaHo nposegeHune YM-3XOKI nepen KapanoBepcuen aaxe

npu anutenbHoCTU napokcuama @I meHee 48 yacos.

Llenecoo6pasHo paspaboTaTb CTaHAAPTHLIA NPOTOKON NPOBe-
[eHUsA KapAWOBEPCUN B K&XAO0W KOHKPETHON KNUHUKE C Y4eTOM
€€ OCHALLEHHOCTM, TEXHUYECKMX BO3MOXHOCTEI 1 0MbiTa NEpco-
Hana, u npuaepXxmnBaTbCa 3TOr0 NPOTOKO/A B ,uaaneMmeM.

[laHHble 0 puCKe TPOMOO3IMOONNYECKUX OCNOXHEHMA npu
TpeneTaHun npejcepanii orpaHuyersl. OJHAKo ecTb CBeleHUs 0
thopmuposaHmn Tpom60B B JIM Ha dhoHe 3TOro HapyLLeHUs puTMa,
a TakXe 0 nepexofie TpeneTaHus npeacepanii B @1, noatomy, no
MHEHUI0 60NbLIMHCTBA 3KCMNEPTOB, NPU TpeneTaHuu npeacepanii
TaKTMKA Ha3HAYeHUs aHTUKOAryNAHTHON Tepannuu aHanoruyHa Ta-
koBon npu ®I1[2].

Anroput™M aHTUKOArynsHTHOA NPOCUNAKTUKN He 3aBUCUT OT
€noco6a BOCCTaHOB/EHUSI CUHYCOBOr0 pUTMa — MeJMKamMeHTOo3-
HOTO UMW 3NeKTPUYECKOrO.

MauureHTam ¢ MMNAHTUPOBAHHBIMM YCTPONCTBAMU L1151 OKKIIHO-
3un ywka JIM, nsonaumein ywka J1 Xupypruyeckummn cnocobamm
nepe KB npeanoytutensHo BbinonHATh YM-3XOKI. 310 cBA3aHO
C TEM, YTO Y NepeHecLInX 3T NpoLeaypbl NaLueHTOB MOXET CO-
XPaHATbLCA COYCTbe Mexay nonoctbto J1M u ero ywkom. Hanuyune
pe3niyanbHOro nOTOKA KPOBU MOXXET 3HA4YMTENbHO MOBbILLIATH
pUCK TPOMB0O3MO0NUYECKUX OCTIOXHEHNIA (Jaxe B 60MbLLei CTe-
neHu, 4em A0 npoueaypbl usonaumn YIIM), oco6eHHo ecnu na-
LMEHTbI He MOMYYaKT aHTUKOAryynsHTHOW Tepanuun. Kpome Toro,
npu HMN-3XOKI Hepeako BbISBIAETCA 6ECCUMNTOMHbIA TPOMO Ha
NOBEPXHOCTN OKKITIOAEPa, KOTOPbIA TAKXXKe MOXET ObITb NPUYNHOI
CUCTEMHbIX 3aMB0NMIA NpK Kapanosepcun [178].

9.10. AHTUKOArynaHTHasa Tepanus Ao, BO Bpems u
nocne npoueaypbl paano4acToTHOI M KpHoabnayuu
no nosopy thubpunnauuu npeacepami

Ecnm nauueHT, KOTOpoMy nnaHupyeTcs abnauus, He nony4yaert
nepopaibHbIe aHTUKOATYNAHTbI, UX CEeAYeT HA3HAYUTb MUHUMYM
3a 3 Hefienm 40 NNaHMpPYeMoro BMeLLaTenbCTBa (0CO6eHHO naum-
eHTaM C BbicOKUM puckom T30, nepcucTtupytowiein oopmon ®IT)
[88]. Nepen abnaunein Heo6x0AMMO BbINONHUTL YIT-3XOKT: Tpom-
603 ylka unu nonoctu JIM, BbicoKas cTeneHb cnoHTaHHoro IX0-
KOHTPaCcTUPOBaHUSA ABNSETCA NPOTUBOMNOKA3aHNEM K abnauun.

Abnauusa no nosogy ®I1 accounmpyeTcs, ¢ OAHON CTOPOHbI, C
BbICOKIM PUCKOM TPOMO0IMOONYECKMX OCOXHEHUNA, C APYroii
— C BbICOKUM PUCKOM KPOBOTEYEHUN (OCOGEHHO, eCNU NYHKUMUS
MeXNpeacepAHOA Neperopoakn OCyLLecTBAeTcs 6e3 A0N0SHM-
TenbHON Buayanuaauuu) [88]. Takoit npodunb pucka npeano-
naraet npoBeAeHMe BMellaTeNbcTBa 6€3 OTMEHbl MepopanbHbIX
aHTMKOArynsaHToB. Ecnn abnauus npoBOANTCA Ha (hOHe Tepanum
BapdapuHom, MHO B geHb BMeLIaTeNbCcTBa LOMKHO COCTaBNIATL
2,0-2,5. Pesynbratbl uccneposannii VENTURE-AF [179], RE-
CIRCUIT [180], AXAFA-AFNET 5 [181] n ELIMINATE-AF [182]
YKa3blBaOT Ha TO, 4TO abnaunsa MOXET OblTb TAKXXE BbINOSIHEHA
Ha hoHe neyveHus MMAKT. MocneaHnit npuem npenapara LOSHKEH
NpOW30NTU He MeHee YeM 3a 12 4acoB [10 BMeLUATeSIbCTBa.

HenocpeacteeHHO BO Bpems abnauuu cneayeT BBOAUTb HOI
C LOCTVXXEHWEM aKTUBMPOBAHHOTO BpeMeHu ceepTbiBanus (ABC)
300-350 cek [183]. CneayeT NMOMHMTL, Y4TO Ha (pOHe Tepanum
MNAKT ans gocTuxeHns Lenesbix 3HaYeHnin ABC nosa renapuHa
1 BpeMs 0T MOMEHTA ero BBeJeHN MOryT 6bITb 60S1bLUE (4TO 06-
YCIOBMIEHO NpaAMbIM B3aumoaeiictauem mexay MNMAKI n Tectom
ans onpeaenenuns ABC). Mo 0KoHYaHUM NpoLeAypbI Lenecoobpas-
HO BBECTW MpoTamuHa cynbar. Bozo6HoBuTb Tepanuto MMAKIM
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MOXHO 4epe3 3-5 4acoB nocsie yaaneHus UHTPOAbCepa npu yc-
NOBWK a[1eKBATHOr0 reMocTasa U 0TCYTCTBUA NPU3HAKOB remone-
pukapga [155]. CnepyeT 0TMeTUTb, 4TO NPOBeLeHue abnauun 6e3
OTMEHbI NepopasbHbIX aHTUKOAryNsHTOB — ONTUMANbHAs TaKTUKa,
MUHUMU3UPYIOLLAS PUCK TPOMOGOM3MOONUIA U KPOBOTEYEHWIA (B
TOM YMChe, N0 CPABHEHMIO C TAKTUKOW «Tepanuu mocta») [184].

Mocne abnauuu nepopanbHble aHTUKOAryASHTbI CReayeT NPUHM-
MaTb MUHUMYM B Te4eHue 2 MecsiLeB. B janbHeiiliem Heo6xoam-
MOCTb B MpUeMe aHTUKOarynsHToB OnpeaensieTcs cTaHAapTHbIM
anropuTMom Ans nauueHtoB ¢ ®IN ncxoas U3 3Ha4eHUn MHAEKCA
CHA2DS2-VASc He3aBUCUMO OT yCnelHocTy abnauumn, T.e. Npo-

NUYECKNUX OCNOXHEHWA HE OTMEHSIET HEOOXOANMOCTM NPUHUMATD
anTukoarynantel [180]. 310 06ycnoBnieHO TeM, 4T0 3hdheKTUB-
HOCTb abnauuii B cpeaHeM He npesbiwaeT 70%, 3a4actyo Ol
npuo6peTtaet 6ECCUMNTOMHOE TEYEHWE, YTO HE UCKIHYAET BEpPO-
ATHOCTW PA3BUTMA MHCYNbTA WA CUCTEMHOIA TPOM6O3MBOMMN.
Ecnu nauweHT HacTanBaeT Ha OTMEHe aHTWUKOArynsHToB BChed-
CTBWE OTCYTCTBUSA CUMNTOMHOI ®I1, cneayeT NPOBECT MHOMOCY-
To4HOE MoHUTOpUpoBaHue IKI ans ucknoyeHmns peunansa ®Il.

OCHOBHbIE MONOXEHNA NO NPOPUNAKTUKE UHCYNbTA U CUCTEM-
HbIX TPOMG03MGONUIA Y BOMbHLIX C UOPUNNALMER NpeLcepanii
N3N0XeHbl B TabnunLe 25.

BeJeHue abnaumn y nauneHTa ¢ BbICOKMM PUCKOM TPOMOBO3MOO-

Tabnuua 25. OcHOBHbIE peKOMEHAALMK N0 NPOIMNAKTUKE HHCYNbTA U CHCTEMHbIX TPOM603MOONMIA Y NaUMEHTOB ¢ hubpunnsayuen npeacepani
PekomeHpauus Knacc
006wme nonoxeHus

YpoBeHb  MCTOYHMK

[1ns oLEeHKM prucKa MHCYNbTa y 60NbHbIX NPKU HEKNanaHHOW UopUNNALmUmn
npefcepanit pekoMeH0BaHo Ucnonb3osatb Lkany CHA, DS -VASc

BbI60p aHTUTPOMBOTUHECKON Tepanum AOMKEH ObiTb OCHOBAH HA COOTHOLLEHUM
a06COJIOTHbIX PUCKOB MHCYNbTa/ TPOMOO3MOOSNK 1 KDOBOTEYEHUI, a TAKXE Ha
OLIeHKe COBOKYMHOI0 KNUHUYECKOro NpenMyLLecTsa N1 JaHHOr0 naumeHTa

Mepef HazHauYeHNeM aHTUTPOMOOTUYECKOI Tepanum LienecootpasHa
OLIEHKA p1CKa KPOBOTEYEHUS Y BCEX MALMEHTOB C LIEMbHO BbISIBNEHNS
MOZNCHULIMPYEMBIX (PAKTOPOB PUCKA reMOPPArnyecKIX 0CMOXKHEHMNIl

1,2,138

[MoCTOSIHHbI NpUEM NepopanbHbIX aHTUKOArynsHTOB C LieNbio NPOChMNaKTUKM
TPOMB03IMOONNYECKMX OCNIOXKHEHNIA PEKOMEH0BAH NaLMEHTaM MYXCKOro
nona ¢ cymmon 6annos no wkane CHA,DS,-VASc >2

[TOCTOAHHbIA NpUem nepopanbHbIX aHTUKOATYSHTOB C LIeSTbio NPOUIaKTUKN
TPOMG03MBOSIMYECKIX OCIOXKHEHMIA PEKOMEH[J0BAH MaLNeHTaM XEHCKOro
nona ¢ cymmoti 6annos no wkane CHA,DS,-VASc >3

HasHa4eHue nepopanbHbix AKI ¢ Lenbio npodmnakTk TpoM603MO0NNYECKUX
0CTNOXHEeHU MOXHO peKkoMeH0BaTh Myx4uHam ¢ CHA DS -VASc = 1, npunumas
BO BHUMaHWe UHAMBUAYaNbHblE 0COOEHHOCTW U NPEAN0YTEHNS nauneHTa

HazHa4veHue nepopanbHbix AKT ¢ Liesiblo NpodunakTuku TpOM603MBOSTMYECKIX
0C/OXHEHNA MOXHO pekoMeHz0BaTh XeHLHam ¢ CHA,DS,-VASC = 2, npuHumas
BO BHUMaHWe NHAUBUAYaNbHbIE 0CO6EHHOCTU U NPELNOYTEHNS NALMEHTKY

B cnyyae HazHaveHus ABK peKOMeH0BaHO AOCTMXKEHNE MAKCMManbHOM0
BPEMEHI HaxoxaeHus 3HaveHnii MHO B npefenax TepaneBTUHecKoro
AuanazoHa (2,0-3,0), koTopoe crieayert perynspHo OLeHMBaTb.

[TauueHTam ¢ MUTPanbHLIM CTEHO30M YMEPEHHOI UMK TAXENO0I CTeneHun nu6o ¢
MEXaHWN4eCKMM MCKYCCTBEHHBIM KnanaHoM pekoMeHgoBaHb! Tonibko ABK (MH0>2,0-3,0)

Ecnu aHTUKOArynsHTHas Tepanus Ha3Ha4vaeTcs BnepBble, NPsMble NepopabHble

1,2,134-
AHTUKOArynsaHTbl (anukcabaH, fjaburatpaH, puBapokcabaH) MMetoT NPeMMyLLIECTBO 136
nepej BapHapuHOM (Npu OTCYTCTBMW NPOTUBONOKA3aHWIA K UX HA3HAYEHWIO)

Ecnu Ha cboHe Tepanum BapgapuHom MHO YacTo HaxoguTcs 3a npefenamu LeneBoro auanasoHa
(<65%), Heob6x0aMMO paccMoTpeTb HasHa4eHme MMMAKI (ecnu HET NPOTUBOMNOKA3AHNIA).
Takxe nepexop ¢ ABK Ha MNMAKI BO3MOXXeH B COOTBETCTBMU C NOXESIaHUAMM NaLlueHTa

PyTuHHOE codeTtanmne AKI ¢ aHTUTPOMOGOLMUTAPHBIMU NpenapaTamu NoBbILIAET PUCK KPOBOTEYEHNIA,
NnO3TOMY He PEKOMEH/[0BAHO NaLMeHTam B OTCYTCTBUM AOMNONHUTESIbHbIX NOKA3aHNiA

He peKOMEHA0BaHO Ha3Ha4YeHWNE aHTUKOAryNAHTHOW UAN AHTWArPeraHTHOM Tepaninu y MyXHiH
1 KeHLWWH ¢ O npu 0TCYTCTBUM (PAKTOPOB pUCKa TPOMOOIMOOINYECKINX OCMOXKHEHUN

MoHoTepanus aHTUTPOMOOLMTAPHBIMY TPEnapaTamn He peKOMeH0BaHa
Ans NpoduNakTMKN MHCYNbTA Y 60MbHbIX D1

[MMAKI He peKoMeHA0BaHbI NaLMeHTam ¢ MeXaHU4eCKMMI KnanaHamu cepaua

[TNAKT He peKOoMeHI0BaHbI NaLMEHTaM C YMEPEHHbLIM U TSXKENbIM MUTPANbHbIM CTEHO30M
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MpochunakTuka Tpom603IMBONMYECKUX OCNOXHEHNA NPU KapANOBEPCHM

B cnyyae nnaHupoBaHusa KapaMoBepCUM BCEM MaLMeHTaM, KOTOPbIe He NOMy4aT
AHTMKOArynaHTbl ANNTENIbHO, HEOOX0ANMO Kak MOXHO 6bICTpee HadaTb Tepanuto HMI,
HOTI (B Lo3ax, 0406PEHHbIX AN Nie4eHns BeHO3HOro Tpom60o3a) unu MNAKK

Ecnun pnutenbHocTb anusoaa I coctasnset 48 yacos u 6011ee, 160 €Cnv NPOLOIKUTENIbHOCTb
3N130[a HapyLLIEHUA PUTMA HEN3BECTHA, ANUTENBHOCTb aHTUKOArYNAHTHOM Tepanuu nepes
KapanoBepCUeii I0MKHa COCTABNATb He MeHee 3 Hefienb. G 3TOl Lenbto CneayeT Cnonb30BaTh
nepopabHbIe aHTUKoarynsHTbl — sapapmd (MHO 2,0-3,0), anukcabaH, gaburatpaH nam
puBapokcabaH.

Hayano Tepanuu BapaprHoM AOMKHO co4eTaTbes ¢ neveHnem HOM unm HMI go goctumxeHns MHO
LIeNeBoro AmanasoHa (He MeHee 5 CyTok).

AHTUKOArynsiHTHas Tepanus nokasaHa HesaBucUMOo 0T 3HadeHns uHaekca CHA,DS -VASC u

MeT0/a BOCCTAHOBNEHUS CUHYCOBOr0 pUTMa (MEANKAMEHTO3HOr0 Ui 3N1EKTPUYHECKOro)

Ecnvn nnaHnpyeTcs paHHAa Kapauosepcus naumeHty ¢ anu3onom O meHee 48 yacos,
KOTOPbIA He NOMy4aeT aHTUKOArynsHTHY0 Tepanuio, He06X0ANMO KaK MOXHO BbICTPEE HadaTh
BeaeHne HOI unn HMI (B 4o3ax, 0406pEHHbIX AN NeYeHUs BEHO3HOro TpomM603a)

Ecnu y nauneHTa, KOTOPbIN He NONyYaeT aHTUKOAryNAHTHYIO TEPanuIo, eCTb NOKasaHus
K 3KCTPEHHOM KapAnoBepcun B CBA3W C reMOgNHAMUYECKON HECTabUNbHOCTBIO

UM OCTPOM ULLIEMUE MUOKapAa, CNedyeT Kak MOXHO 6bICTpee HaYaTb BBefeHNe

HOT nnu HMI (B fo3ax, 0406peHHbIX Ans Ne4eHns BEHO3HOro Tpom603a)

[Mocne npoBeaeHMs NOGON KapaNOBEPCUI ANUTENIbHOCTb AHTUKOAryNSHTHON Tepanini JOmKHa
COCTaBNATb HE MeHee 4 Heaenb.

Ecnun ncxoaHo HaszHavanuck HOTM nnu HMI, uenecoo6pasHo

MepeBecT NaLueHTa NepopanbHble aHTUKOATYMSHTbI.

Mo ncreyeHun 4 Hefiens nocne KapanoBepcu CnefyeT NPUHATL PeLleHre 0 HE06X0ANMOCTH

NOCTOSAHHOW aHTUKOAryNsHTHO Tepaniu, 0CHOBbIBAsACH Ha pucke HCyNbTa (Haeke CHA,DS,-VASc).

Y 6071bHbIX C hakTopamm pucka WHCyNbTa Tepanuio NepopanbHbIMIN aHTUKOArynaHTaMn cregyer
NPOLOMXATb NOXMSHEHHO, AXKE B Cy4ae CTONKOro COXPaHeHWs CUHYCOBOTO PUTMA NOCIE KapanoBepcum

[Tpn KapanoBepcum y NaLMUeHTOB ¢ TpeneTaHueM Npeacepamnii cxema
AHTMKOArynsuum aHanornyHa TakoBoii y naumeHtos ¢ Ol

AnbTepHaTMBOM ANUTENLHON aHTUKOAryNALMU Nepes KapanoBepCUeit CIYXUT UCKIIOYEHINE Hanu4us
Tpom6a B N1eBOM NPEACEPANN 1 8ro YLIKE C NOMOLLbIO YPECTULLEBO/HOI aX0Kapanorpachui
Ha (POHE NpeaBapUTeNbHO CO3aHHOM0 TePaneBTUYECKOr0 YPOBHS aHTUKOArynaLmMM

Ecnu npu 4pecniniieBoAHON 9X0KapAnorpacmm BbIIBNEH TPOMG B NIEBOM
npeacepanm, KapAuoBeEPCUIO BbINONHATL Hemb3s. CrieayeT NpoanuTh
AHTUKOATYNAHTHYIO Tepanuio Kak MUHUMYM Ha 3 Heeniu

Ecnu npu nOBTOPHOM YpeCnmMLLEBOLHON 9X0KapAMorpadum TpoMO6 He BbISBNIAETCA, Cleayer 1,2,174
NPOBECTN KapAMOBEPCUIO N MPOJOSIKUTL AHTUKOATrYNSAHTHYIO Tepanuio eLle Kak MUHUMYM 4 Hefienu

Ecnu npu nOBTOPHOM YpecnmLLeBOLHON IXOKapAMorpadum coxpaHaeTcs Tpomo, 1,2,174
KapAnoBepcuio BbINOMHATL HeNb3s. CreayeT paccMoTPeTb BONPOC 06 anbTepHATUBHOM
TaKTUKe NeYeHns (KOHTPOE YacTOTbl CEPABYHbIX COKPALLEHUIA)

PaHHsas kapanosepcus y nauueHta ¢ anusofom ®I1 menee 48 Hacos
MOXeT ObITb BbINONHeHa 6e3 nposefeHns HM-9X0KI

[TpsiMble NepoparnbHble aHTUKOAryNAHTbI (anukcabaH, faburatpaH, puBapokcabaH) He MoryT
ObITb UCMONb30BAHbI AN AHTUKOArYNSHTHON NOAAEPXKKN KapAMOBEPCUM Y NALMEHTOB C
MEXaHW4eCKMM NpOTe30M KnanaHa cepjila (YypoBeHb 40Ka3aTeNlbHOCTM B) nnn MutpanbHbIM
CTEHO30M YMEPEHHO TSXKE0N UNK TSHKEST0M cTeneHn (YpoBeHb AokasaTesibHocTh C)

OKKNIO3MS M U30NALMA YILKA NEBOTO NPEACEpPANs

[Tocne BbINOMHEHUS XMPYPrUYECKON U30NALMM UK OKKNO3WUK yiuka JTT nauueHTy ¢
O[T 1 BbICOKUM PUCKOM WMHCYMbTA CriefyeT NpoA0mKaTh NPUEM aHTUKOArynsHToB

Okknto3ms VI MoXeT paccMaTpueaTbCa Kak METOA NPOUIAKTUKI UHCYNbTA Y NaumeHToB ¢ ®f1,
MMEOLLMX MPOTUBONOKA3aHNS K ANUTENIbHON aHTUKOAryNSHTHOI Tepanum (Hanpumep, 601bHbIe
C QHAMHE30M XXM3HEYTPOXKAIOLLMX KPOBOTEYEHWNIA, MPUYNHY KOTOPbIX HEBO3MOXHO YCTPAHNTD)

Xupyprudeckas okknosus unu nsonauus Y MoXeT paccMaTpuBaTtbCsl Kak MeT0f NPOotMNaKTUKK
MHCYNbTa y NauneHToB ¢ OI1, KOTOPbIM NAAHMPYETCH KapanoXMpypruYeckoe BMeLaTenbCTBO

1,2,143

Xupypruyeckas okkno3us unu usonauus YJ1r moxer paccmarpuBatbes Kak MeTo NpouiakTukm lIb
MHCYNbTA Y NALWUEHTOB, KOTOPLIM NaHUPYeTCA TOPAKOCKONUYeckas onepawus no nosomy ®f1

1,2,143




EBPA3VIVICKUI KAPOWOIIOMMYECKU XKYPHATT
EURASIAN HEART JOURNAL

BropuyHas npounakTMKa MHCynbTa y 60nbHbIX Ol

MaumeHtam ¢ ®I1 He pekomeHAyeTcs HasHadveHne HOT unu
HMTI cpasy nocre uwemMn4eckoro UHCybTa

WHCYNbT, crefyeT npepsathb neyeHne AKI Ha 3-12 gHeil (B 3aBUCMMOCTY OT Pe3yNbTaToB OLIEHKU
pUCKA KPOBOTEHYEHMS W MOBTOPHOMO MHCYMbTA MyNbTUANCUMNANHAPHON KOMAHA0/ CNELManncToB)

bonbHbIM @[, NepeHecwnM ULWEMUYECKIIA MHCYNbLT, CNeyeT pacCMOTPETb BONPOC
0 Ha3HA4eHMW acnmpKHa B Ka4ecTBe Npenapara Ansa BTOPUYHON NPOdMNakTuku fo
Ha4ana unu Bo306HOBIIEHNS Tepanuu nepopasbHbIMU aHTUKOAryNAHTaMK

He pekomeHzyeTcs NpoBeAEHNE CUCTEMHOIO TPOMBONN3MCA C UCMONIb30BAHNEM PEKOMOUHAHTHOTO
TKaHeBOro akTmeatopa nnasmuHorexa, ecnu MHO npesbiwaet 1,7 (unu A4TB HaxoauTes
3a npefenamu pedoepeHCHbIX 3Ha4eHNA Y NaLMeHTOB, NONyYatoLLMX JaburaTpan)

MNAKI asnatoTca 6onee npeanoyTUTENIbHBIMK Npenaparamu, Yem ABK
UAK acnupuH, y naumeHToB ¢ @1, paHee nepeHecLUnX UHCYbT

HasHayeHne KOMEGMHUPOBAHHOI Tepanuu NepopaibHbIMN aHTUKOAryNSHTaM1 U aHTUarperaHTamm
60nbHbIM O[T nocne UweMn4eckoro nHcynbTa unu TUA He pekoMeH0BaHO

lMocne BHYTPUYEPENHOr0 KPOBOU3NUAHUA Y NaLueHToB ¢ Ol nepopanbHble
AHTMKOArynsHTbl MOryT ObITb BO30OHOBNEHBI Yepe3 4-8 HefleNb NPy YCNoBUM
YCTPaHEHUs NPUYNHbI KDOBOTEYEHUS 1 KOPPEKLIMK (haKTOPOB puUCKa

MuHuMH3aumMs pucka KpoBOTEYEHMI HA (hOHE aHTMKOAryNAHTHOM Tepanuu.
BepeHue nauueHToB ¢ KPOBOTEYEHUAMH HA (DOHE aHTUKOAryNAHTHO Tepanuu

KOHTpOsb YPOBHA apTepuanbHOro LasneHus y 60/bHbIX C apTepuanbHoi
rUNepTOHMEN NO3BONSET CHU3NTb PUCK KPOBOTEYEHMA

B cnyyae HazHayeHmsa JaburatpaHa nauueHTam cTaplue 75 NeT C LeSbio CHUXEHMS pucka
KPOBOTEYEHUI MOXET ObITb PACCMOTPEHA MeHbLUas Ao3a npenapata (110 mr x 2 pa3a B [ieHb)

Y NaumeHTOB C BbICOKUM PUCKOM XXeNnya04HO-KULLEYHOr0 KPOBOTEYEHUS HE0OX0AUMO 0TAaBaTb
npeanoytenne ABK unu gpyrum MMAKT no cpasHeHuio ¢ naburatpaHom 150 mr 2 pasa B
CyTKU, puBapokcabanom 20 mr 1 pa3 B CyTKW unu agokcabaHom 60 mr 1 pa3 B CyTKu

Heo6xoanmo 06Cyxaatb 0TKa3 oT ynoTpe6eHns ankorons ¢ 60/bHbIMI, NONYYAKLWMMM TEPanuio
nepopanbHbIMU aHTUKOArynsHTaMmu. B cnyd4ae He06X0AMMOCTI CNEayeT NPeAnoXnTb NeYeHne

«Tepanus mocTta» ¢ ucnosb3oaHnem HOI nan HMI fomxHa 6bITb HazHaYeHa
nauueHtam ¢ ®f1 n MexaHU4eCKMM KnanaHom cepaua Ha Bpems npoBefeHus
MHBA3MBHOr0 BMELLUATENbCTBA, TPEBYIOLLEro OTMEHbI BapdapuHa

PeLieHmne 0 LeecoobpasHoCTM «Tepanu mocta» y nauneHToB ¢ O 6e3 MexaHU4ecKux
KnanaHoB CepAua A0MKHO OCHOBbIBATLCS HA COOTHOLLIEHWI PUCKA TPOMO03MO0NUM
1 KPOBOTEYEHNSA, a TAKXKE HA ANMTENbHOCTM Nepruoaa 0TMEeHbI BapdapuHa

PyTuHHOE onpeaeneHue reHeTu4ecKu 06yCnoBieHHON
YyBCTBUTENbLHOCTM K BapdapuHy He peKOMEeH10BaHO

Nnapyumsyma6 cnepyeT BBECTW NaLMEHTy, NPUHUMAIOLLIEMY JaGuraTpaH, B cyyae
KN3HEYTPOXKAIOLLBro KPOBOTEYEHUA UK NOTPEGHOCTY B AKCTPEHHOM XMPYPru4eckoM BMeLLaTeNbCTBe

Bo3o6HoBNEHUE dHTUKOArynaHToB nocne ann3ona KpoBoTe4eHNA NpeacTaBnaeTca
LieN1ecoo6pas3HbiM Yy 60JbLUMHCTBA NaLyeHToB. Mo4o6HOe peLleHne, 0CHOBaHHOE Ha COMOCTaBNEHUM
PUCKA W TSXKECTW NOBTOPHOIO KPOBOTEYEHNA M TPOMBOIMOONNIA, OMKHO NPUHUMATLCS
MYNbTUANCLMNNNHAPHON KOMAHLON. KOHCUNUyMy cnefyeT OLEHUTh BCEe BO3MOXHOCTH
AHTUKOArynaHTHOro sie4eHna N npo4nx BMeLLaTeNnbCTB AN ﬂpO(*)I/IﬂaKTVIKVI WHCYNbTA,

OMnpesenuTb TaKTUKY MakCUManbHON KOppekLum hakTopoB pUCKa KPOBOTEYEHUIA 1 UHCYNbTA

Mauwentam ¢ O, UMEIOLLUM CUMNTOMbI OCTPOrO CEPLE3HOMO TSHKESIOr0 KPOBOTEYEHUS,
PEKOMEH/J0BaHO NpepBath Tepanuio nepopanbHeiMi AKT 10 yCTpaHeHUs NPUYUHbI KPOBOTEYEHUS

PekoMeHAaLMM N0 KOMGUHUPOBAHHOH Tepanuu NepopanbHbIMU aHTUKOAryNAHTAMM M aHTUArperaHTamMu

Y 60nbHbIX OI1, nepeHecLnX WEMUHECKNA UHCYNLT WU TPAH3UTOPHYH lla 1,2
ULLEMUYECKYIO aTaKy Ha (DOHE aHTUKOAryNAHTHOM Tepanuu, LoMmKHa

ObITb OLiEHEHA 1 ONTUMU3MPOBAHA NPUBEPXKEHHOCTb Tepanum

Y nonyvatoLmx aHTUKoArynsHTbl NALNEHTOB, NEPEHECLLUX YMEPEHHO TSXENbIA UK TSHKENbIA lla 1,2

1,2,96,156

lMocne niaHoBOro YpPeCckKoXXHOro KOPOHAPHOr0 BMeLLaTesIbCTBa Y 60SIbHOMO C

@I 1 BLICOKMM PUCKOM WHCYNbTA CleAyeT PacCMOTPETb Ha3HAa4YeHWe TPONHOM
AHTMTPOMOOTNYECKON Tepanuu (NepopanbHble aHTUKOAryNaHTbI B CO4ETaHWN C aCUPUHOM
1 KNonmAorpenem), no-kpanxeit Mepe, Ha 1 MecsL, He3aBUCKUMO OT TIUMa CTEHTa

lla

1,2,185
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Y naunenToB ¢ OI1 1 BbICOKMM PUCKOM UHCYNbTA, KOTOPbIM nposogutca HKB co lla 1,2,185
cTeHTupoBaHmem senefcTeie OKC (a TakKe B UHbIX KIMHUYECKUX CUTYaLMsX,
MOBbILLALLNX PUCK TPOMOOTUYECKMX KOPOHAPHBIX OCIOXHEHWI) CrefyeT paccMOTPeTh
Ha3Ha4eHWe TPONHOI aHTUTPOMOOTUHECKOI Tepanui (NepopaibHbIe aHTUKOArynsHTb

B COYETAHMW C acrupuHOM 1 KITONWAOrPenemM) Ha cpok 1-6 mecaues

[lBoitHas Tepanns NepopaibHbIMW AHTUKOArYNAHTAMM B COYETAHWN C KNONUAOTPEesieM 75 M B CYTKM 156,185
MOXET ObITb PACCMOTPEHA KaK aNibTePHATUBA Ha4YaNIbHO TPOMHON aHTUTPOMOOTNYECKOI Tepanun B

Ccyyae, Korjaa puck reMopparm4eckux 0CN0oXXHEHWiA NPEeBbILIAET PUCK ULLEMUYECKMX OCTTOXHEHUI

Bce nauueHTbl, KOTOPbIM BbiNoNHAeTCS YKB CO CTEHTUPOBAHMEM,
nepunpoLeaypanbHo JOMKHbI NONYYaTh aCUPUH 1 KNONWLOrpen

Y naumeHToB ¢ ®I1 1 nokasaHusmMu K TPOMHON aHTUTPOMOOTUYECKOA
Tepanuu sBapapuHy cnegyet npegnodectb MMAKM

Ecnu naumeHT nonyyaet ABK B Kom6uHaLum ¢ acnupuHom u knonugorpenom, MHO crnegyet
NoAJePXXMBaTb B HKHEI Y4acTW TepaneBTUHECKOro AnanasoHa, CTpeMUTbes 4octnyb BTO>65%

Yepes 12 mecsALEB 0T COObITUSA, NOCNY>XMBLUETO OCHOBAHWEM [/11 Ha3HA4eHMS KOMOUHUPOBAHHOW
AHTUTPOMOBOTUYECKOI Tepanuu, crieayeT pacCMOTPEThb Nepexo Ha MoHoTepanuto AKT

MMAKT B KOMBKUHALMK C aCUPUHOM W/UNN KITONWAOTPENOM CliedyeT HazHayarb
B MUHWUMaNbHbIX 103aX, 0406PEHHbIX A1 NPOCUNAKTAKKA UHCYNbTa

PvBapokcabaH B KOMOWUHALMW C aCMMPUHOM UK KNOMUAOrPenioM
MOXET ObITb Ha3Ha4eH B J03e 15 Mr/CyTKM

[laburatpaH B KOMOUHALM C aCMMPUHOM WAK KNONWULOrPesiom
MOXeT 6bITb Ha3Ha4eH B fo3e 110 Mr 2 pasa B CyTKM

Tukarpenop 1 npacyrpen He peKOMeHAYeTCs UCNONb30BaThb KAk 4acTb TPOIHOW 156,185

AHTUTPOMOOTMYECKON Tepanuu B KOMBUHaLMKU ¢ acnmpuHom n AKI

Crincok cokpateHnin: ABK — aHtaronnctsl ButammnHa K, AKI — antukoarynsiHtel, BT[] — Bpems B TepaneBTU4eCKOM Anana3oHe,

MHO — mexxgyHapoaHoe HopMann30BaHHoe OTHoLLEeHne, HMI™ — Hu3komoneKynapHbii renaput, HOI — HegbpakumoHUpOBaHHbIN
renaput, OKC — ocTpbiii KopoHapHbii cutapom, [IMAKI — npsambie nepopanbHbie aHTukoarynsHtel, YJIT — yiuko 16eBoro npeacepans
@I1 - pubpunnauyns npegcepani, YKB — 4peckoxHoe kopoHapHoe BmeLarensctso, Yr1-9XOKI — 4pecnniyesoaHas axokapanorpagpus
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LIST OF ABBREVIATIONS

CAFE — complex atrial fractionated electrograms
EHRA - European Heart Rhythm Association
ESC - European Society of Cardiology

AAD - anti-arrhythmic drug

AV — atrioventricular

VKA - vitamin K antagonists

ACT - activated coagulation time

BP - blood pressure

ACG - anticoagulant

ACTh - anticoagulant therapy

ACE - angiotensin converting enzyme

ASS - acetylsalicylic acid

APTT - activated partial thromboplastin time
ARB - angiotensin receptor blocker

SCD - sudden cardiac death

ACP - accessory conduction path

GIB - gastrointestinal bleeding

GIT — gastrointestinal tract

IS — ischemic stroke

ICD - implantable cardioverter-defibrillator
CAG - coronary angiography

CV - cardioversion

PCC - prothrombin complex concentrate

PV - pulmonary veins

LV - left ventricle

LA - left atrium

1. PREFACE

The present document provides the current recommendations
on diagnosis and treatment of atrial fibrillation (AF). The
recommendations were developed to help a physician select
the optimum treatment strategy taking into account its possible
influence on outcomes and also considering the benefit/risk ratio
when using the methods for diagnosis and treatment of AF.

When developing the present recommendations, all participants
of the task force following the principles of evidence-based
medicine. The following classes of recommendations and levels
of evidence were used to assess the practical significance and
validity of suggested approaches (Tables 1 and 2).

Table 1. Classes of recommendations

INR — international normalized ratio

MRI - magnet resonance imaging

MSCT — multi-slice spiral computed tomography
LMWH - low molecular weight heparin

NOAC - new oral anticoagulants

NFH — non-fractionated heparin

ACS — acute coronary syndrome

DPACG - direct peroral anticoagulants

RCT - randomized controlled trials

RFA - radio frequency ablation

WPW syndrome — Wolff-Parkinson-White syndrome
GFR — glomerular filtration rate

STE - systemic thromboembolism

TIA —transient ischemic attack

AFL — atrial flutter

TEC - thromboembolic complications

ALA - auricle of left atrium

EF — ejection fraction

AF — atrial fibrillation

PCI — percutaneous coronary intervention
TE-ECHO-CG - transesophageal echocardiography
HR - heart rate

EST — external shock therapy

PM — pacemaker

EPI - electrophysiologic investigation

EchoCG - echocardiography

To obtain the more detailed information, the participants of the
task force recommend the readers to familiarize themselves with
the current clinical recommendations on diagnosis and treatment
of AF of the All-Russian Scientific Society of Arrhythmologists
[1], European Society of Cardiology (ESC) [2], American Heart
Association /American College of Cardiology [3].

The differences in the healthcare systems and provision
of medical aid in different regions and also population
and demographic peculiarities make it difficult to develop
recommendations which could be fully fulfilled in all countries.
These differences include among others the availability of drugs
and means for non-drug treatment what is especially urgent for

Class Definition

This method of treatment/diagnostic approach should be used, its
benefit exceeds considerably concomitant risks

Class lla The use of this method of treatment/diagnostic approach is
advisable, its benefit exceeds concomitant risks
Class lla This method of treatment/diagnostic approach may be used in certain situations,

its benefit exceeds concomitant risks or is comparable with them

This method of treatment/diagnostic approach should not be
used because it is not beneficial or can do harm
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Table 2. Levels of evidence

Level Evidence hase

The evidences are obtained in several randomized controlled trials or meta-analyses of these trials

The evidences are obtained in one randomized controlled clinical
trial or large-scale non- randomized trials

Level C

The clinical recommendation is based on the opinion (agreement)
of experts/or results of small trials, register data

the Russian Federation and CIS countries. In particular, several
original home anti-arrhythmic drugs: lappaconitin hydrobromede
(trade name: Allapinin), diethylamino-propionyl-ethoxycarbonyl-
aminophenothiazine (trade name: Ethacizine), 4-Nitro-N-[(IRS)-
I-(4-fluorophenyl)-2-(I-  ethylpiperidin-4-yl)ethyl]  benzamide
hydrochloride (trade name: Refralon), which are not used in other
countries, are at our disposal.

2.ETIOLOGY AND EPIDEMIOLOGY OF ATRIAL FIBRILLATION

Atrial fibrillation (AF) is the most common tachyarrhythmia form
found in the general population in 2% of cases. The probability
of AF increases considerably with age. AF is revealed in 3.8% of
subjects aged above 60 years and in 9% of subjects older than 80
years [4].

Different AF types are distinguished: AF associated with cardiac
valve affection (more often rheumatic mitral stenosis or mitral
valve replacement, rarer tricuspid valve affection) and AF not
associated with valve pathology.

When the valves are not involved, the main causes for
development of AF include: essential hypertension, GHD, primary
myocardial diseases, hyperthyroidism, pheochromocytoma,
diabetes mellitus, alcohol abuse, body overweight, sleep apnea,
hypokalemia, Wolff-Parkinson-White syndrome (WPW) and
also other supraventricular reciprocal tachyarrhythmias [5-
6]. There is data on genetic predisposition to AF [7-10]. More
frequent development of AF in patients with broncho-pulmonary
diseases is reported [11]. The atrial structural remodeling process
develops in most cases in patients with AF; it is manifested by
atrial enlargement revealed by echocardiographic investigation
and magnet resonance imaging (MRI) of the heart and is
represented morphologically by fibrosis, inflammatory infiltration,
cardiomyocyte hypertrophy and their necrosis [12-13]. The
thorough clinical and instrumental investigation cannot reveal any
cardiac or non-cardiac factors of AF development in 30% of cases
[14-15].

3. DEFINITION AND CLASSIFICATION OF ATRIAL FIBRILLATION

Atrial ~ fibrillation is  supraventricular  tachyarrhythmia
characterized by chaotic electric atrial activity with high rate (from
300 to 700 per minute — ff waves in Fig. 1) and irregular ventricular
rhythm (provided there is no total atrioventricular [AV] block).

Depending on ventricular rate when keeping wake, the following
variants are distinguished:
 normosystolic AF variant (the rate in the range from 60 to
100 per minute);
« tachysystolic AF variant (the rate of more than 100 per
minute, see Fig. 1-A);
« bradysystolic AF version (the rate of less than 60 per minute,
see Fig. 1-B).
The reversible transitions from one AF variant to another

are observed usually depending on the physical activity level,
emotional tension degree and also under the action of drugs and
some other factors influencing the functional characteristics of the
AV node.
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Figure 1. Atrial fibrillation. A. - tachysystolic variant, B. -
bradysystolic variant. ff waves are designated by arrows.

The modem classification distinguishes five AF types out of
which the latter four types are designated also as forms of the
clinical course: (1) newly diagnosed (revealed) AF, (2) paroxysmal
AF, (3) persistent AF, (4) long-standing persistent AF and (5)
permanent or chronic AF.

1) Newly diagnosed (revealed) AF: any AF recorded for the first
time irrespective of arrhythmia duration.

2) Paroxysmal AF: repeatedly occurring (2 and more episodes)
AF which stops spontaneously within 7 days after the attack
onset. AF stopped by medicinal or electric cardioversion
within 48 hours after arrhythmia onset is also referred to
paroxysmal form.

3) Persistent AF: newly revealed or repeatedly occurring AF
lasting for more than 7 days, which cannot stop spontaneously
and requires electric or medicinal cardioversion for its
removal.

4) Long-standing persistent AF: AF lasting for more than a
year if a decision is mode to recover the sinus rhythm with
the help of cardioversion or radical intervention (catheter
ablation) and/or surgical treatment.

5) Permanent AF: arrhythmia with duration of more than 7 days
if attempts to stop it are ineffective or a decision is made that
it is not necessary to recover and preserve the sinus rhythm
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because of some or other causes. The latter means the
refusal from cardioversion or other methods for intervention
or surgical treatment aimed at normalization of the cardiac
rhythm.

A paroxysm recurrence period precedes usually the
establishment of the permanent form. Not infrequently different
arrhythmia forms can be combined in one patient at different
diseases stages. The prevalent AF form is indicated in diagnosis
in such cases.

The cases are not infrequent when it is not possible to reveal
an underlying cardiac disease or other factors predisposing to
arrhythmia in subjects with AF. Such patients traditionally received
a diagnosis of idiopathic AF (or “lone atrial fibrillation” in English
literature) [15]. At present it is not recommended to use such
wording but the above classification of AF shall be applied.

4. PATHOGENETIC MECHANISMS OF ATRIAL FIBRILLATION

The availability of three components is necessary for stable AF to
occur: 1) starting (trigger) factors of arrhythmia, 2) arrhythmogenic
substrate of arrhythmia providing for spontaneous maintenance
of AF and also 3) individual modulating effects increasing the
susceptibility of the arrhythmogenic substrate to trigger factors
of AF [16-17].

In overwhelming majority of cases (95%) the pathologic electric
activity in the ostia of the pulmonary veins is the starting factor
(trigger) for AF. The trigger activity or excitation re-entry in muscle
fibers lining the ostia of the pulmonary veins in the points of their
flowing in the atria are the electrophysiologic mechanisms of such
focal activity [18-20]. This activity is manifested in ECG in the form
of frequent early atrial extrasystoles of “P-on-T” type and/or runs
of atrial tachycardia (Fig. 2).

Extrasystoles from the venae cavae and also atrial extrasystoles
from different regions of both atria are rarer trigger factors of
AF. AF can be induced by electric stimulation of the atria when
performing the intracardiac electrophysiologic investigation (EPI).

The arrhythmogenic substrate of AF represents the structurally
and functionally changed (remodeled) atrial myocardium
providing for stable spontaneous maintenance of AF. Remodeling
is understood as the totality of pathologic processes occurring in
the atria in response to onset of AF and/or as a result of other
acting etiologic factors. Remodeling starts from disturbed ion
cellular mechanisms of pulse formation and ends with the
structural and functional degradation of the atrial myocardium
and atriomegaly. The basic structural changes in the atrial
myocardium predisposing to formation of AF substrate are
fibrosis, inflammation, cardiomyocyte apoptosis and hypertrophy.
Functional disturbances in the atrial myocardium include
occurrence of heterogeneity of pulse conduction velocities in
different directions and also dispersion of repolarization processes
in the atrial myocardium. AF progression and arrhythmia resistance
to medicinal and intervention treatment are determined as a rule
by the degree of atrial remodeling processes [21-22].

5. CLINICAL SYMPTOMS IN PATIENTS
WITH ATRIAL FIBRILLATION

Typical symptoms of AF are: intensified and, as a rule, arrhythmic
heartbeats, palpitations, dyspnea, undue fatiguability, low exercise
tolerance and hyperhidrosis. It is recommended to use the EHRA
symptom score (European Heart Rhythm Association; Tables 3 and
4) in order to assess the significance of clinical signs of AF [23]
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Figure 2. Occurrence of atrial fibrillation due to frequent
ectopic activity from the ostium of the pulmonary

vein. Key: frequent ectopic activity from the ostium of
the pulmonary vein is designated with arrows.

[23]. In accordance with it, 25-40% of patients have asymptomatic
or low-symptomatic course of AF while 15-30% of patients report
greatly pronounced or disabling symptoms [24-25].

AF is the cause for one third of all hospitalizations because of
cardiac rhythm disorders. The main causes for hospitalization in
AF include the necessity of emergency stopping of AF because
of distressing symptoms, rarer because of acute hemodynamic
instability, acute coronary syndrome, onset and progression of
heart failure, thromboembolic complications. AF is associated
with double increase of the risk of death, first of all, cardiac death
irrespective of availability of other risk factors [28].

The most dangerous complications of AF are thromboembolic
complications including transient ischemic attack (TIA) of the
brain, ischemic cardioembolic stroke (onset of AF in patients
without cardiac valve involvement increases the risk of stroke
5 times and such risk is increased 17 times in case of valvular
disease), thromboembolism of the extremities vessels and
infarctions of the internal organs. Besides that, AF can be a
cause for cognitive dysfunctions including vascular dementia.
The patients with AF have worsened life quality, lowered exercise
tolerance; left ventricular dysfunction occurs and/or progresses
not infrequently with development of heart failure [29-31].

6. DIAGNOSIS AND SCREENING OF ATRIAL FIBRILLATION

AF is diagnosed basing on recording arrhythmia in ECG. Long-
term ECG monitoring (from 24 hours to 7 days), the use of portable
ECG-recorders with the possibility to transfer ECG by phone and
also implantable ECG-recorders with “loop memory” are required
not infrequently in order to confirm the diagnosis of paroxysmal
AF. To make a diagnosis it is necessary to record an arrhythmia
episode lasting for more than 30 seconds. The atrium programmed
stimulation during EPI for confirming the diagnosis of AF is not
performed because of low sensitivity and specificity of the method
regarding reproducibility of clinically significant AF [32-33].

The typical ECG-signs of AF are the following: absence of
P-wave, presence of polymorphous ff-waves with different
amplitude changing from one into another without clear isoline
between them and also absolute chaotic state and irregularity of
the ventricular rhythm (see Fig. 1). The latter sign is not recorded
in AF with simultaneous AV-block of degree IlI (in case of the so-
called Frederick phenomenon).

Arrhythmia may be asymptomatic and is revealed accidentally at
a medical examination approximately in one fourth of cases what
indicates advisability of AF screening in patients with high risk.
Clinical recommendations for diagnosis and screening of AF are
presented in Table 5.
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Table 3. EHRA symptom score

EHRA class Description
I AF does not cause symptoms
lla The normal daily activity is not disturbed by symptoms associated with AF
m Modgrately pronounced sy(npton_]s_: sgnsatior]s associated with AF trouble
a patient but the normal daily activity is not disturbed
[} Pronounced clinical symptoms: the normal daily activity is disturbed by the symptoms caused by AF
v Invalidizing clinical symptoms. The normal daily activity is impossible.

Table 4. Recommendations for the use of the modified EHRA symptom score

Level Reference

Class

Recommendations

It is recommended to use the modified EHRA scale in the clinical practice
and research work in order to assess the symptoms caused by AF

26, 27

Table 5. Recommendations for diagnosis and screening of AF

Recommendations Reference

Arrhythmia should be documented by ECG in order to verify diagnosis of AF

Purposeful screening for revealing AF by palpatory pulse assessment or
ECG recording is recommended in subjects aged above 65 years

For patients with history of TIA or ischemic stroke, it is recommended
to perform screening using short-term ECG recording with subsequent
ECG monitoring for at least 72 hours in order to reveal AF

It is recommended to investigate diagnostic data of pacemakers (PM) and implantable
cardioverters-defibrillators (ICD) on regular base in order to reveal episodes of rapid atrial
rhythm. For patients with episodes of rapid atrial rhythm, the diagnosis of AF should be
confirmed by ECG recording/ ECG monitoring before prescription of the treatment for AF

For patients with history of ischemic stroke, it is advisable to perform ECG monitoring using
noninvasive monitors or implantable loop recorders in order to reveal asymptomatic AF

Systematic ECG screening for revealing AF may be used in patients
with high risk of stroke or those aged above 75 years

7. INVESTIGATION OF PATIENTS WITH ATRIAL FIBRILLATION

AF develops often in patients with cardiovascular diseases which
were not diagnosed earlier, therefore, all patients with newly revealed
AF (possibly, except for situations when development of AF is
associated with a clearly established causative factor, e.g., alcohol
abuse, thyrotoxicosis) need the extended cardiologic investigation.

In all patients with AF it is necessary to obtain the detailed
history, elucidate concomitant diseases, determine AF form and
assess the risk of stroke (see below), estimate the degree of clinical
symptoms of AF and its complications such as thromboembolism
and left ventricular dysfunction.

ECG recording at the time of patient’s complaints of arrhythmic
heartbeats is recommended to verify the supposed but not
established diagnosis of AF. Changes in ECG intervals and their
dynamics are of great importance for assessing safety of anti-
arrhythmic pharmacotherapy.

The complete blood count (ruling out an acute inflammatory
process), biochemical blood analysis (assessment of renal
function and electrolyte disturbances), measurement of serum
thyroid-stimulating hormone (exclusion of thyrotoxicosis) are
advisable in order to reveal more precisely a possible cause of AF.

Transthoracic echocardiography is recommended in all patients
for revealing the structural cardiac pathology (valvular defects)

and assessing myocardium thickness, cavity size and systolic
function of the left ventricle (LV), atrium size, function of the right
cardiac chambers. Transesophageal echocardiography is used for
more detailed assessment of the valvular heart apparatus in order
to rule out intracardial thrombosis (especially, in the auricle of the
left atrium) before cardioversion [47].

ECG monitoring in outpatient settings is performed for revealing
supposed AF, assessing the efficiency and safety of anti-
arrhythmical pharmacotherapy and pharmacotherapy slowing the
cardiac rhythm.

For patients with clinical symptoms of angina pectoris it is
advisable to perform the investigation to confirm or rule out the
diagnosis of coronary heart disease; such investigation is to be
performed in accordance with clinical recommendations.

Multi-slice spiral computed tomography (MSCT) of the heart
with contrast enhancement is advisable for assessing anatomy
of the pulmonary veins before a planned invasive intervention
(catheter ablation — see below). This method allows also to assess
anatomy and atherosclerotic lesions of the coronary arteries,
reveal thrombi in the cavities or auricles of the atria.

Cerebral MRI may be helpful in order to rule out the past
ischemic stroke taking into account clinical symptoms, changes
in the neurologic status.
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The recommendations on primary investigation of patients with
AF are presented in Table 6.

8. TREATMENT

8.1. General principles

The treatment of AF includes both the measures aimed
at improvement of the patient’s prognosis (anticoagulant
therapy, correction of the cardiovascular pathology) and the
measures for relief of symptoms (control of the heart rate and
rhythm). It is important to emphasize that a complex of general
recommendations and anticoagulant therapy have the maximum
effect of the disease prognosis what should be obligatorily
explained to a patient because the benefic of these measures may
be not evident for a patient. It should be mentioned that efficiency
of anti-arrhythmical pharmacotherapy and intervention methods
for treatment of AF is moderate and it is considerably inferior to
the efficiency of catheter ablation in paroxysmal supraventricular
tachycardias. The explanation of the expected efficiency of the
treatment to patients allows to prevent unjustified expectations
and can enhance compliance for the treatment.

If a potentially reversible cause for AF (e.g., revealing electrolyte
disorders, detection of valvular heart disease etc.) is found,
removal of this cause can promote the recovery of the sinus
rhythm and prevention of AF recurrences in future (Table 7).

In principle, there exist two strategies for the treatment of
patients with AF:

1) “control of heart rate”: decrease of ventricular contraction
rate in settings of preserved AF meaning withholding from
anti-arrhythmic treatment as such; in this situation AF itself
may have paroxysmal, persistent or permanent course;

2) “control of rhythm”: recovery (if necessary) and maximum
possible long-term preservation of the sinus rhythm
by means of the drug and/or non-drug anti-arrhythmic

Table 6. Recommendations on primary investigation of patients with AF

treatment. Administration of the anti-arrhythmic treatment
does not free from the need to “control heart rate” because
there always exists probability of AF recurrence which should
not develop with excessively high ventricular rhythm.

It should be mentioned that large clinical trials did not show
advantages of any of these strategies regarding the lifespan and
cardiovascular complications. The strategy for treatment of AF
is selected individually depending on the nature of arrhythmia
course, degree of clinical symptoms, presence of concomitant
diseases, tolerance of different drug groups and with obligatory
consideration of the attending physician’s opinion and patient’s
preference.

8.2. The control of heart rate using drugs

Such tactics is more preferable in patients with asymptomatic
or low-symptomatic AF, with inefficient preceding attempts
of preventive anti-arrhythmic treatment and long course of
arrhythmia (persistent and permanent forms). These tactics used
in patients with AF paroxysms, which developed recently and
have an established cause, may favor time gain and improve the
patient’s wellbeing while the removal of the causative factor (e.g.,
correction of electrolyte disorders, compensation of respiratory
failure, treatment of thyrotoxicosis) may result in delayed recovery
of the sinus rhythm.

Beta-adrenergic blockers and calcium channel blocking agents —
Verapamil and Diltiazem (they are contraindicated in case of lowered
left ventricular ejection fraction) are usually the drugs of the first line.
If they are not effective, it is possible to add Digoxin (it should be
taken into account that administration in combination with Verapamil
increases toxicity). Monotherapy with Digoxin is used rarely because
of long period for development of the therapeutic effect and less
pronounced decrease of the heart rate (HR) during physical activities
as compared to beta-adrenergic blockers.

Recommendations

Level Reference

Full investigation including thorough obtaining of the history, clinical investigation and
diagnosis of concomitant diseases is recommended in all patients with AF, especially
in patients with newly revealed arrhythmia and in patients having dramatic negative
changes in the form of increased frequency of attack recurrence and their duration.

48

associated wit AF and also assess the size of cardiac chambers.

Transthoracic echocardiography is recommended in all patients with AF to rule
out/confirm structural cardiac disease, reveal left ventricular systolic dysfunction

The complete blood count (ruling out an acute inflammatory process), biochemical
blood analysis (assessment of renal function and electrolyte disturbances),
measurement of serum thyroid-stimulating hormone (exclusion of thyrotoxicosis)

are advisable in order to reveal more precisely a possible cause of AF.

It is recommended to assess the renal function basing on the serum
creatinine level and creatinine clearance in all patients with AF in
order to reveal renal diseases and correct drug doses.

The annual assessment of the renal function is advisable for revealing chronic kidney disease
or assessing its progression in all patients with AF receiving new oral anticoagulants.

ECG monitoring in outpatient settings is helpful for elucidation of the association of clinical
symptoms with AF paroxysms. It is also recommended to assess the efficiency and safety
of anti-arrhythmical pharmacotherapy and pharmacotherapy slowing the cardiac rhythm.

The detailed interview for revealing clinical symptoms and, if necessary,
the investigation in order to confirm/rule out obstructive sleep apnea/
hypapnea syndrome should be performed in all patients with AF
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If other drugs are ineffective and also in case of AF in patients
with heart failure and lowered left ventricular ejection fraction, it is
possible to use Amiodarone (it is necessary to take into account
the possibility of sinus rhythm recovery and also probability of
side effects caused by the drug in case of long-term intake).

Recommendations on the tactics foe drug control of HR are
presented in Table 8.

8.3. The recovery of the sinus rhythm

The recovery of the sinus rhythm is advisable in patients with
pronounced clinical symptoms and poor arrhythmia tolerance, if
it is impossible to control adequately the ventricular contraction
rate and in situations when adequate control of the ventricular
contraction rate is not accompanied with condition improvement
(e.g., pronounced symptoms of AF are preserved or signs of heart
failure develop).

In relatively rare cases of uncontrolled tachycardia accompanied
with progressing heart failure and/or coronary insufficiency
or if these signs are preserved in spite of adequate slowing of
ventricular contraction rate, it may become necessary to recover
the sinus rhythm in critical situations notwithstanding the
persistency of arrhythmia for more than 48 hours and absence of
adequate anticoagulant therapy.

AF is associated with risk of thrombus formation in the
atrial auricles and cavities and development of cardioembolic
complications. Therefore, the tactics for providing aid is
determined not only by clinical symptoms but also by the length
of the current paroxysm. The sinus rhythm may be recovered by
any way without preceding anticoagulant preparation only if the
duration of the current paroxysm does not exceed 48 hours. It is
recommended to abstain from undelayed recovery of the sinus
rhythm in patients with asymptomatic AF paroxysms and in
situations when it is difficult for a patient to report the duration of
the current paroxysm.

Many AF paroxysms may be stopped spontaneously within
several hours, therefore, when a patient with recent-onset paroxysm
without hemodynamic instability seeks medical attention, initial
use of the drugs slowing the ventricular contraction rate will
favor improvement of the patient’s condition and can allow to
escape the necessity to administer drug or electric cardioversion.
As electrolyte balance disturbance (e.g., because of intestinal
infection, alcohol intoxication or use of diuretics) is one of the
factors provoking AF intravenous administration of potassium

Table 7. Recommendations on etiotropic treatment of atrial fibrillation

preparations (if there no contraindications, i.e. severe renal failure,
hyperkalemia etc.) may be helpful at this stage.

In situations when AF is caused by any transient and potentially
reversible factor (high fever, thyrotoxicosis, alcohol intoxication
etc.), the treatment of the underlying disease also may favor
spontaneous sinus rhythm recovery. In this situation the sinus
rhythm recovery by drug or electric cardioversion is not advisable
because of high risk of early AF recurrence before removal of its
cause (normalization of the thyroid status, decrease of the body
temperature etc.).

Stopping of long AF paroxysms (lasting for more than 48 hours)
and sinus rhythm recovery in persistent form of the disease should
be performed with simultaneous administration of adequate
anticoagulant therapy (preceding intake for not less than 3 weeks or
the need to rule out presence of thrombi in the cavities and auricles
according to findings of transesophageal echocardiographic
investigation). After sinus rhythm recovery there exists the risk of
de novo thrombus formation associated with transient disturbance
of atrial function (“atrial stunning” phenomenon), therefore, all
patients should receive anticoagulant therapy for not less than 4
weeks irrespective of the risk of cardioembolic complications as
per GHA,DS,-Vasc score (see below).

There exist two methods for recovery of the sinus rhythm: external
shock therapy (EST) and pharmacologic cardioversion. The efficiency
of EST is 70-90%. The procedure is performed under short-term
general anesthesia, therefore, it is conducted after fasting. Biphasic
synchronized shocks with power of 150 J are used the most often.
In case of inefficiency, it is possible to apply another shock of 170 J.
Shock with lower power (from 50 J) are used usually to stop atrial
flutter (ATF). EST is a method of choice in situations when arrhythmia
is associated with hemodynamic instability because of rapid rhythm
recovery. The use of EST with simultaneous maintenance anti-
arrhythmic therapy (most often, with anti-arrhythmic drugs of Class
lIl) enhances the procedure efficiency and lowers the risk of AF
recurrences after sinus rhythm recovery.

Except for Refralon (see below), the efficiency of most anti-
arrhythmic drugs used for pharmacologic cardioversion is inferior to
efficiency of EST but this method does not require general anestesia/
sedation. The drug should be selected taking into account possible
contraindications and side effects of the drug, information about
efficiency of drugs in stopping of previous paroxysms, data on drug
taken by a patient. The drug used for stopping also has a preventing
effect regarding possible early arrhythmia recurrences. The anti-

Recommendations

Reference

The correction of the thyroid status in patients with AF developed in association with thyrotoxicosis
favors decrease of the heart rate in the setting of arrhythmia and recovery of the sinus rhythm

The correction of hypoxemia and acidosis should be considered as the initial treatment in patients
with AF which developed during the acute or exacerbation of chronic pulmonary disease.

for relief of symptoms and decrease of AF recurrence frequency.

The measures for reduction of the body weight in patients with obesity are helpful

The treatment of obstructive sleep apnea is helpful in order to prevent AF recurrences

Early surgical correction of mitral valve disease is advisable in patients with lla C 63
severe mitral regurgitation, preserved LV function and newly revealed AF, even
when there are not symptoms, especially, if valve plasty is possible

Mitral valvulotomy is helpful is patients with severe mitral stenosis, suitable anatomy and newly revealed AF

la C 63
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Table 8. Recommendations on the tactics for control of heart rate using drugs
Recommendations

Reference

Beta-adrenergic blockers, Digoxin, Diltiazem or Verapamil are recommended for
control of HR in case of AF in patients with LV ejection fraction (EF) > 40%.

Beta-adrenergic blockers and/or Digoxin are recommended for
control of R in case of AF in patients wit LV EF < 40%.

The decrease of the pulse rate at rest to < 110 beats/min is recommended as the initial
target; further decrease of HR is advisable in case of poor arrhythmia tolerance and/
or LV EF lowering, development of clinical signs of congestive heart failure

The combined therapy (including different drugs influencing HR) is helpful if
the use of one drug does not allow to achieve the target HR values

Amiodarone may be used for control of HR when providing the acute care in
patients with instable hemodynamics or significantly lowered LV EF

Anti-arrhythmic drugs of classes I and lll should not be used permanently to control HR in patients
with permanent AF form (in such cases when it is not planned ti recover the sinus rhythm)

Intravenous administration of Verapamil, Diltiazem and Digoxin is contraindicated in case of AF
paroxysms in patients with WPW syndrome, because they can improve conduction via Kent bundle

arrhythmic drugs used for stopping can promote transformation of
AF to AFL what can be associated with increase of the ventricular
contraction rate and worsening of the patient’s condition (up to
development of hemodynamic instability), therefore it is preferable
to perform a procedure of pharmacologic cardioversion at the
intensive care unit.

Procainamide (Novocainamide), the drug of class IA, is used
the most often as a drug for stopping AF paroxysms. In spite of
its use for a long period, there were no large-scale clinical trials of
its efficiency and safety. The drug is contraindicated for patients
with structural heart disease, severe conduction disturbances.
Decrease of BP, risk of ventricular arrhythmogenic action should
be mentioned among its side effects. The data is available on
lowered efficiency when the duration of the paroxysm being
stopped increases.

When administered intravenously, Propafenone, the drug
of class IC, has high efficiency in stopping AF paroxysms and
quite rapid action (as a rule, paroxysms are stopped within 30
minutes — 2 hours after administration of the drug). Peroral
intake of Propafenone in the dose of 450-600 mg also stops AF
paroxysms efficiently but within a longer period (usually within
2-6 hours). Such method for use of Propafenone is called “tablet
in the pocket”. Taking into account the higher risk of side effects
caused by the drug when it is taken in a higher dose, the use of
the strategy “tablet in the pocket” is recommended only if safety
of administration of the higher drug dose was assessed earlier
at the hospital. Propafenone is contraindicated to patients with
CHD and patients with structural heart disease. It can provoke
bronchospasm in rare cases in patients with severe asthma
because of beta-blocking action. It can cause transformation of AF
to AFL what may be associated wit R increase and worsening of
the patient’s condition.

Intravenous infusion of Amiodarone, the drug of class Ill, is also
highly effective (up to 90% in paroxysms lasting for not more than 48
hours) regarding the sinus rhythm recovery but a paroxysm is stopped
several hours later than in case of administration of Procainamide or
Propafenone. The drug lowers the ventricular contraction rate during
an AF paroxysm; this effect develops more rapidly.

Refralon is a newly developed Russian anti-arrhythmic drug of
Class Ill, which is administered intravenously. The drug is used in
the starting dose of 10 pg/kg (slow injection during 3-5 minutes).
If arrhythmia is preserved for 15 minutes repeated injections of the
drug are possible as per the regimen: 10 pg/kg — 10 pg/kg — 10
ug/kg with 15 min-intervals. The maximum total dose is 30 pg/kg.
It is possible to divide the first administered dose in 2 injections
(regimen: 5 pg/kg — 5 pg/kg — 10 pg/kg — 10 pg/kg) in order to
enhance safety. The administration of the drug is stopped at any
stage in the following cases: sinus rhythm recovery; decrease of
HR to < 50 beats/min; increased duration of QT interval (> 500
ms); occurrence of proarrhythmic effects.

In contrast to other anti-arrhythmic drugs, Refralon allows to
recover the sinus rhythm in patients with not only paroxysmal but
also with persistent AF forms and in this case the drug efficiency
is comparable with EST (about 90%). The effect lasts for about
24 hours (arrhythmia is stopped within 3 hours in most cases).
Similar to other drugs of Class lll, the main adverse effect consists
in increased duration of QT interval and risk of arrhythmogenic
action (torsade depointes; risk is about 1%), therefore, Refralon
may be used only at intensive care units with telemetric ECG
control for up to 24 hours.

AF and AFL paroxysms in patients with WPW syndrome
deserve special consideration because in case of low refractivity
of accessory conduction paths paroxysms develop with very
high HR, are associated with hemodynamic instability and can be
transformed to life-threatening ventricular arrhythmias, therefore,
they may require immediate EST.

Intravenous administration of Procainamide or Amiodarone may
be used to stop arrhythmia in patients with AF or AFL paroxysms
with conduction via Kent bundle not associated with hemodynamic
instability. Besides that, these drugs decrease HR during a
paroxysm by inhibiting conduction via the accessory conduction
path what also favors the patient’s condition improvement.

As Verapamil, Diltiazem and Digoxin, when administered
intravenously, can improve conduction via Kent bundle, these
drugs are contraindicated in case of AF paroxysms in patients with
WPW syndrome [68-70].
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8.4. Prevention of atrial fibrillation recurrences using anti-
arrhythmic drugs (maintenance anti-arrhythmic therapy)

Administration of anti-arrhythmic drugs (AAD) for prevention of
AF recurrences (paroxysmal and persistent AF, after cardioversion)
is used when a patient has strongly pronounced arrhythmia
symptoms which are poorly removed by agents for heart rate
control. Such prophylaxis is performed by regular long-term
administration of anti-arrhythmic drugs of class | (Allapinin in the
dose of 75-150 mg/day, Propafenone in the dose of 450-1200
mg/day, Ethacyzin in the dose of 150 mg/day etc.) and Class IlI
(Sotalol in the dose of 160-320 mg/day, Amiodarone in the dose
of 200 mg/day).

AAD of Class | are contraindicated for patients with structural
heart diseases, disturbed left ventricular systolic function (left
ventricular ejection fraction of 40% and less), with any signs of
heart failure, any forms of coronary heart disease (irrespective of
clinical symptoms of the disease and performing revascularization)
and also in case of left ventricular myocardium hypertrophy equal
or exceeding 15 mm according to findings of echocardiography.

Sotalol may be used for prevention of AF recurrences in patients
with structural heart disease, CHD. It is not recommended to use
the drug if pronounced myocardium hypertrophy (these patients
often have increased duration of QT interval, therefore, there
exists higher risk of ventricular arrhythmogenic action of the
drug), chronic heart failure and renal failure are present.

Amiodarone is the only drug allowed for use with the purpose of
prevention of AF recurrences in patients with heart failure. In other
cases Amiodarone should not be used as a drug of the first choice
because of the significant number of no-cardiac side effects.

AAD can promote aggravation of cardiac conduction disorders
and have an proarrhythmic action even in patients having no
contraindications for their use. Just therefore, when administering
the drug anti-arrhythmic therapy, it is obligatorily to control the
efficiency and safety of the treatment including sequential ECG

Table 9. Recommendations on sinus rhythm recovery

control during the first 24 hours of the treatment and, preferably,
Holter ECG monitoring.

Recommendations on administering the maintenance anti-
arrhythmic therapy are presented in Table 10.

8.5. The role of non-anti-arrhythmic drugs in
prevention of atrial fibrillation recurrences

Renin — angiotensin — aldosterone system blockers (angiotensin
converting enzyme [ACE] inhibitors and angiotensin receptor
blockers [ARB]) prevent AF in patients with heart failure and
essential hypertension (especially if left ventricular hypertrophy
is present). Limited data is available that the use of these drugs
can favor enhancement of the efficiency of cardioversion and
maintenance anti-arrhythmic therapy. It is not recommended to
administer these drugs to patients with AF without concomitant
cardiovascular diseases (essential hypertension, post-infarction
cardiosclerosis, heart failure) (Table 11).

8.6. No-drug treatment of AF

Since the time of the first description of triggers in the pulmonary
veins initiating paroxysmal AF [85], catheter ablation of AF has
turned from a specialized experimental procedure into a common
method for treatment and prevention of AF recurrences [86-87].

8.6.1 Indications for catheter ablation

Catheter ablation is recommended for patients with symptomatic
paroxysmal AF [indication class I, A] or symptomatic persistent AF
[indication class lla, B], which is resistant to at least one anti-
arrhythmic drug of class | or Il [88]. Such practice is justified by
the results of randomized trials in which ablation led to improved
control of the cardiac rhythm as compared to anti-arrhythmic
drugs. Meta-analysis of the studies involving mainly patients with
paroxysmal AF demonstrated also evident advantage of catheter
ablation as compared to the anti-arrhythmic therapy [89-90].

The results of the studies which compared directly anti-arrhythmic
drugs or catheter radio frequency ablation (RFA) as therapeutic

Recommendations

Reference

Electric cardioversion is recommended for sinus rhythm recovery
in patients with acute hemodynamic instability

Sinus rhythm recovery (by means of EST or pharmacologic cardioversion) is
recommended in patients with paroxysmal, persistent or long-standing persistent
AF forms with clinical symptoms as part of the rhythm control strategy.

Administration of Refralon may be used as an alternative to scheduled EST in order to recover sinus
rhythm including cases with persistent and long-standing persistent course of AF and AFL.

Propafenone is recommended for pharmacologic cardioversion of short-term AF
paroxysms in patients without GHD or structural cardiac pathology.

When making a choice between EST and pharmacologic cardioversion, one should be guided by
patient’s and physician’s preferences except for AF associated with hemodynamic instability

Preliminary treatment with Amiodarone, Sotalol or Propafenone should be considered in
order to enhance the efficiency of electric cardioversion and prevent AF recurrences

A single peroral administration of Propafenone in the dose of 450-600 mg (“tablet in the pocket”
approach) is advisable in some patients with short-term (up to 48 hours) AF paroxysm and
without any concomitant structural heart disease or CHD for sinus rhythm recovery provided
that safety of such treatment is assessed preliminarily with ECG control in inpatient settings.

Amiodarone is recommended for cardioversion of AF in patients with CHD and/or structural heart disease.

in patients with CHD and/or structural heart disease.

Amiodarone is recommended for pharmacologic cardioversion of AF
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Table 10. Recommendations on prevention of atrial fibrillation recurrences using anti-arrhythmic drugs

Recommendation

Class

AAD should be selected thoroughly taking into account presence of concomitant
diseases, risk of side effects of the drugs and patient’s preference

Allapinin, Ethacyzin Propafenone or Sotalol are recommended for prevention
of AF recurrences in patients without structural heart disease

Amiodarone is recommended for prevention of AF recurrences in patients with heart failure

Amiodarone is more effective in prevention of AF recurrences than other AAD but has non-cardiac
side effects, risk of which becomes higher as the drug dose and duration of its use increase.
Therefore, other AAD and intervention treatment of AF should be considered in the first place

lla

Level | References

C 1-3

The patients receiving the maintenance anti-arrhythmic therapy should undergo a
periodic examination in order to assess safety of the administered treatment

Sequential ECG control with assessment of PQ, QRS and QT interval duration is recommended
to estimate safety of the treatment during the first 24 hours of anti-arrhythmic therapy;
it is preferable also to perform Holter ECG monitoring at day 2-3 of the treatment.

PM implantation and prescription of the maintenance anti-arrhythmic therapy are advisable
in patients with recurring AF course associated with pronounced clinical symptoms,

in case of sinus node dysfunction or atrioventricular conduction disorder, if there are
contraindications for the intervention AF treatment or in case of refusal from it

The maintenance anti-arrhythmic therapy during the “blind period” (90 days) after the intervention
treatment of AF is helpful to maintain the sinus rhythm because of high risk of early AF recurrences

The maintenance anti-arrhythmic therapy is contraindicated for patients with significant sinus or AV

node dysfunction (without permanent PM), increased QT interval (> 480 ms for AAD of Class Ill)

methods of the first line in patients with paroxysmal AF are limited
[91] but the available data show higher efficiency of ablation [92].
Ablation may be considered as a therapeutic method of the first
line, i.e. without previous administration of AAD [recommendation
class Il, B/C] taking into account the high probability of cardiac
rhythm control with the help of catheter ablation in patients with
paroxysmal AF and minimum signs of heart affection and also
relative safety of this method (if the procedure is performed at the
center having the sufficient experience). The data on efficiency of
catheter ablation for treatment of long-standing persistent (more
than 1 year) AF is insufficient [recommendation class IIb, C] [88].

The studies CASTLE [93], AATAC [94], CAMERA-MRI [95]
showed superiority of catheter ablation as compared to the drug
treatment in patients with AF with lowered LV ejection fraction
and heart failure. After catheter ablation patients have confidently
increased EF, decreased number of hospitalizations and mortality.
Catheter ablation in this patient category is indicated with
recommendation class lla (B) [96]. It should be mentioned that
the latest large-scale randomized study CABANA, in which one

third of patients with AF had heart failure of class II-1ll as per New-
York classification, did not demonstrate superiority of catheter
ablation regarding lowered risks of death, stroke and bleedings as
compared to anti-arrhythmic therapy [97].

At present intracardiac catheter RFA and balloon cryoablation
(cryoisolation) of pulmonary veins are the most common types of
intervention treatment of AF.

8.6.2. Preparation of patients for catheter ablation

The preoperative preparation to isolation of the pulmonary veins
is of great importance for safe performing of the procedure and
should include:

1) Obligatory methods foe investigation of a patient (complaints,
history, complete blood count and biochemical blood
analysis, coagulogram, ECG, echocardiography (EchoCG),
Holter ECG monitoring);

2)Additional investigation methods: blood test for thyroid
hormones, computed tomography of the heart with contrast
enhancement (if possible), ECG stress test or stress
echocardiography and also coronary angiography if necessary;

Table 11. Recommendations on the use of non-anti-arrhythmic drugs for prevention of atrial fibrillation recurrences

Recommendation

Class References

ACE inhibitors, ARB and beta-blockers are advisable for prevention of AF in lla
patients with heart failure and lowered left ventricular ejection fraction

hypertension, especially if left ventricular hypertrophy is present.

ACE inhibitors or ARB are advisable to prevention of AF in patients with essential lla

The treatment with AGE inhibitors or ARB may be considered in patients with AF
recurring after cardioversion or with simultaneous administration of AAD

b

It is not recommended to administer ACE inhibitors or ARB for prevention
of AF recurrences in patients without concomitant cardiovascular diseases
(essential hypertension, post-infarction cardiosclerosis, heart failure)
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3)0bligatory anticoagulant therapy: vitamin K antagonists
(target INR values 2-2.5) or new oral anticoagulants (NOAC)
(Apixaban, Dabigatran, Rivaroxaban) shall be administered
3-4 weeks before the surgery. For young patients with
ectopic (focal) AF form and low risk of thromboembolic
complications (CHADS2VASC (see below)score 0-2), the
duration of anticoagulant therapy may be reduced provided
that left atrium thrombosis is ruled out by transesophageal or
intracardiac echoCG or computed tomoangiography. In order
to reduce the risk of bleedings it is possible to withdraw NOAC
24 hours (Rivaroxaban) or 12 hours (Apixaban, Dabigartan)
before the procedure [98-100].

4)Catheter ablation may be performed with simultaneous
administration of the drugs of NOAC group: Dabigatran
[recommendation class I, A] and Rivaroxaban
[recommendation class |, B]. Heparin is administered
intravenously under control of ACT (blood clot formation
time) (not less than 300-350 s) during catheter ablation.

9)It is recommended to resume the therapy with NOAC not
later than 3-5 hours after completion of catheter ablation
to exclude hemopericardium and risk of other potential
bleedings [88].

8.6.3. Technique of catheter ablation

Full isolation of the ostia of the pulmonary veins (PV)
[recommendation class |, A] as the main trigger factor for AF
[88] is the most important and in a significant number of cases
also a sufficient goal of catheter ablation in patients with both
paroxysmal and persistent AF form. This goal can be achieved
using catheter isolation of the ostia of the pulmonary veins with
the help of radio frequency energy (RFA) or balloon cryoablation
(Fig. 3). Isolation of the pulmonary veins can be achieved in case
of extended (antral) circular isolation of the pulmonary veins using
navigation non-fluoroscopic 3D-mapping systems.

Designation by arrows: 1 — circular catheter for recording the
electric activity fro the ostium of the pulmonary vein; 2 — catheter
for RFA; 3 — balloon catheter for cryoablation positioned in the
ostium of the pulmonary vein.

The study FIRE&ICE (2016) comparing the use of radio frequency
energy and cryoablation in paroxysmal AF form demonstrate their
equal efficiency: about 65% of cases with preservation of the
sinus rhythm without administration of anti-arrhythmic drugs
for a year after the intervention [101]. In case of AF recurrence,
what is associated in most cases with incomplete isolation of the
pulmonary veins or delayed recovery of trigger activity conduction
from the pulmonary veins to the left atrium, it is possible to perform
repeated catheter isolation of the ostia of the pulmonary veins. This
increases the total efficiency in preservation of the sinus rhythm
up to 80% and more. Isolation of the pulmonary veins is also
recommended as the first catheter intervention (radio frequency or
cryoablation) for patients with persistent AF form [88].

The efficiency of catheter isolation of the pulmonary veins in
patients with persistent and long-standing persistent AF is lower
than that in patients with paroxysmal form. Attempts of extended
actions in the left atrium (in addition to PV isolation) including
linear ablation (modification) of the substrate LA myocardium),
zones of so-called CAFE (complex atrial fractionated electrograms)
in LA, ablation of parasympathetic ganglia, rotors, were made to
increase the efficiency of interventions in this patient category.
Although the results obtained at some centers, proved to be
promising, prospective randomized trials (STARAF, REAFIRM)
[102-103] did not confirm the efficiency of such interventions. At
present these impacts on the AF “substrate” with the purpose to
enhance the efficiency of RFA as the routine practice do not have
convincing justification [recommendation class Ilb, B/C].

The efficiency of catheter ablation is the highest in subjects aged
under 65 years, without signs of organic heart affection, essential
hypertension and sleep apnea, having normal or insignificantly
enlarged left atrium volume. Catheter ablation may be considered
as the first stage of anti-arrhythmic treatment in these patients. The
efficiency of intervention in these patient categories may exceed 80%.

The issue on the usefulness of catheter ablation in subjects with
asymptomatic course of AF of any form is not solved finally. The
question about the intervention in this patient category should
be solved taking into account patient’s individual risks and
preferences [recommendation class lIb, C].

The recommendations on catheter and surgical ablation in AF
are summarized in Table 12.

Catheter ablation of AF is associated with the risk of severe
and potentially fatal complications including stroke (<1%),
cardiac tamponade 1-2%), vessel injures (2-4%), chronic phrenic
nerve paresis (1-2%), pulmonary vein stenoses (<1 %), atrio-
esophageal fistulas (<0.5%) etc. The rate of lethal outcomes is
less than 0.2%. Besides that, asymptomatic embologenic cerebral
foci are revealed by MRI in 5-20% of cases. Therefore, catheter
ablation of AF should be performed by specialists having sufficient
experience in performing such interventions who can diagnose
and correct possible complications of the procedure timely and
the surgery itself should be performed at a specialized medical
center on regularly basis.

Anticoagulant therapy should be administered to all patients in
the perioperative period and for not less than 3 months after the
intervention even if there are no AF recurrences. A patient should
receive the complete and confident information on the benefit,
risks and alternative possibilities for treatment of AF before
making a decision about the invasive intervention.

The so-called “Labyrinth” surgery including surgical isolation
of the pulmonary veins and myocardium fragmentation of both
atriums with the help of the so-called technique “Cut and suture”
or intraoperative ablation using special bipolar radio frequency

Figure 3. isolation of the ostium of

the pulmonary vein by the method of:

A - radio frequency catheter ablation;

B - balloon catheter cryoablation

Designation by arrows: 1 — circular catheter
for recording the electric activity fro the
ostium of the pulmonary vein; 2 — catheter for
RFA; 3 - balloon catheter for cryoablation po-
sitioned in the ostium of the pulmonary vein.
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Table 12. Recommendations on catheter and surgical ablation in AF

Recommendations on catheter ablation

Reference

AF, which is resistant to one or more AAD of class | or lll

Catheter ablation is indicated for patients with symptomatic paroxysmal

AF, which is resistant to one or more AAD of class | or lll

Catheter ablation is advisable for patients with symptomatic persistent

Catheter ablation is advisable in patients with heart failure and concomitant AF

Catheter ablation can be considered in case of symptomatic long-standing persistent (> 1 year) AF

Ablation of “AF substrate” (linear ablation, ablations of CAFE (complex atrial fractionated
electrograms), LA ganglia) may be considered as additional stages of catheter ablation

Catheter ablation may be considered in patients with asymptomatic course of paroxysmal and persistent AF

Recommendations on surgical ablation

Surgical ablation is indicated in case of open-heart surgeries such as mitral valve replacement,
coronary artery bypass grafting and others when anti-arrhythmic drugs are not effective

one or more intracardiac catheter ablations were ineffective

Surgical ablation is advisable in patients with persistent and long-standing
persistent AF without other indications for open-heart surgery when previous

Surgical ablation my be considered in patients with paroxysmal AF without other indications for
open-heart surgery when previous one or more intracardiac catheter ablations were ineffective

Table 13. Recommendations on ablation of atrioventricular connection in patients with atrial fibrillation for HR control

Recommendations

Class | Level | Reference

The usefulness of ablationof AV node forHR control shouldbe considered, if theventricular lla
rhythm rate isnotcontrolled by drugs, it is not possibletoprevent AFrecurrences with the
helpof anti-arrythmic drugs or latter cause serious sidee effects and catheter or surgical
ablation ofAF is not indicated, proved to be ineffective orits possibility was rejected

105-106

Ablation of AV node is advisable in patients with permanent AFand indications for lla
cardiacresynchroni zationtherapy (heart failure offunctionalclasses Ill-IV asper NYHA, in spite
ofthe optimum drug therapy, with LVEF <35% and QRS complex du ration >130ms)

104

The usefulness of ablation of AV node shouldbeconsidered in patients who are resistant to lla
resynchronization therapy, in whom highHR with AF doesnot allowto performthe effective
bi ventricular stimulation and Amiodaroneis noteffective or is contraindicated

107-108

Ablation of AV node is advisable in patients with anyAF form, dramatically lowered function lla C
of LV (EF <35%) and severe heart failure (functional-class Il -IV as per NYHA). Afterab
lation of AVnode the usefulness of biventricular stimulation should be considered

107-108

Ablation of AV node may be considered for HR control in patients with supposed arrhythmogenic 19] C
cardiomyopathy, impossibility to control the ventricular contraction rate using drugs, if AF
triggers/substrate ablation is not indicated, proved to be ineffective or impossible

1-3, 88

The usefulness of ablation of AV node with subsequent resynchronization may be considered in patients
with permanent AF, LF EF < 35% and heart failure of functional classes I-1l as per NYHA with simultaneous
optimum drug therapy for HR control if the drug therapy is insufficiently effective or causes side effects

Ib C 1-3, 88

Catheter ablation of AV node is not indicated without previous attempts of the drug treatment in
order to control HR or catheter ablation of AF with the purpose to maintain the sinus rhythm

-C 1-3

catheters or special catheters for intracardiac cryothermal
exposures may be performed as an additional open-heart
intervention in patients with AF referred for surgical treatment of
the cardiac pathology (valve replacement, coronary artery bypass
grafting etc.) (see Table 12). Surgical methods for treatment
of AF allow to perform more reliable rhythm control in patients
with persistent and long-standing persistent AF (in 70-90% of
cases in the remote future) as compared to traditional catheter
interventions. At the same time, intraoperative interventions are
associated with the higher risk of complications (up to 6-10%).

8.6.4. Ablation of atrioventricular connection
and ventricular stimulation

Ablation of atrioventricular (AV) connection and pacemaker
(PM) implantation provide for highly effective control of
ventricular contraction rate in patients with AF thereby improving
the life quality of these patients but without significant influence
on the prognosis. Generation of total or partial (modification of
AV conduction) of atrioventricular block is achieved with the help
of catheter destruction of the atrioventricular node or His bundle
using radio frequency current.
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Ablation of AV connection is justified when heart rate control
in AF cannot be achieved using the drugs influencing the
atrioventricular conduction (see above). Ablation of AV connection
may be performed in any variant of clinical AF course but it is
carried out the most often in patients with permanent AF form, i.e.
in those cases when sinus rhythm preservation is impossible or
recognized as not necessary.

The implantable PM should have rate-adaptive function. Single
chamber ventricular stimulation in VVIR mode is used for patients
with permanent AF form; dual chamber atrial and ventricular
stimulation (DDDR) is used in patients with periods of sinus
rhythm. Decision o the need to implant a resynchronizing device or
automatic cardioverter-defibrillator is made basing on availability
of respective additional indications (Table 13).

8.6.5. Atrial fibrillation and flutter in patients with
Wolft-Parkinson-White syndrome (WPW)

The presence of WPW syndrome increases the probability of atrial
fibrillation and flutter paroxysms. Besides that, availability of an
accessory conduction path (ACP) influences critically on the nature
of electrocardiographic and clinical signs of these arrhythmias.

Patients with ventricular pre-excitation and AF/AFL have
high risk of accelerated conduction via ACP resulting in high
ventricular contraction rate (Fig. 4) with potential probability of
transformation of AF/AFL to ventricular fibrillation and occurrence
of sudden cardiac death (SCD). The rate of SCD in patients with
Wolff-Parkinson-White syndrome is from 0.15 to 0.39% over 3-22
years. Catheter ablation of the accessory path is recommended
in patients with AF having signs of antegrade conduction via
ACP [109-110]. This procedure is safe and effective and may
be considered as the strategy for prevention of SCD [I, B] [111-
112]. Emergency catheter ablation of ACP is recommended in
patients with AF and presence of ACP with history of SCD [109].
Documented AF episodes with short RR interval (<250 ms) are
one of risk factors of SCD in patients with WPW syndrome.
The usefulness of ablation should be discussed in patients with
WPW syndrome and the high risk of AF, in sportsmen going in
for competitive sport types and also in workers having dangerous
professions such as drivers of public transport, pilots etc.

8.6.6. Surgical and hybrid ablation in AF

Surgical ablation is indicated in patients with symptomatic
AF which is resistant to anti-arrhythmic therapy of classes | or

Figure 4. Atrial fibrillation in a patient with WPW

| 11
? A7 I| #' /| syndrome with conduction via Kent bundle.
Adaland Ventricular contraction rate is 160-250 per minute.

LS|
| |.'|.
I LK 8 A

Il (any course form except for permanent AF) in case if a open-
heart surgery is scheduled for a patient (Table 12a): mitral, aortic,
tricuspid valve replacement; closing septal defects, coronary
artery bypass grafting or their combination [recommendation
class I, B]. Surgical ablation in the process of an open-heart
surgery may be performed also in patients with any form of AF
and without the experience of administration of anti-arrhythmic
drugs [recommendation class lla, B].

Surgical ablation with absence of other indications for an open-
heart surgical intervention in patients with persistent and long-
standing persistent, symptomatic AF may be recommended in
case of inefficiency of AAD, previous unsuccessful attempts (one
or more) of catheter ablations [recommendation class lla, B].
Surgical ablation may be considered with recommendation class
lIb, B in patients with paroxysmal symptomatic AF with the same
conditions (Table 12a).

The indications and recommendation classes for hybrid
thoracoscopic interventions in patients with different AF forms are
identical to the indications for surgical interventions listed above
[88].

8.6.7. The treatment of patients with atrial flutter (AFL)

The goals for management of patients with AFL are similar to
those in the treatment of AF [113]. Basing on the available data,
the risk of stroke in patients with atrial flutter is comparable with
that in patients with AF [114]. Besides that, many patients with
AFL have concomitant AF [115-116].

AFL is referred to atrial tachycardias caused by circulation of the
excitation wave in the topographically extensive contour (so-called
“macro-re-entry), as a rule, around large anatomic structures in
the right or left atrium. Depending on topography of arrhythmia
macro-re-entry, two basic AFL types are distinguished:

« typical or “isthmus-dependent” AFL,
- atypical AFL.

The pulse circulates around the tricuspid valve ring in case of
typical AFL (Fig. 5). The characteristic feature of this AFL type
consists in obligatory repeated passage of the excitation wave via
the so-called “cavo-tricuspid isthmus” (CTI), which is the region
in the right atrium between the point of flowing of the inferior
vena cava in it and the fibrous ring of the tricuspid valve what
served as the grounds to call typical AFL as “isthmus-dependent”
AFL. The re-entry wave around the tricuspid valve is spreading
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Figure 5. Scheme of typical flutter in the right atrium

Counterclockwise spreading of re-entry wave of typical flutter is desig-

. nated by red and blue arrows blue arrow = region of slowed conduction
= in the zone of CTI; yellow arrows = spreading of excitation in the right and

ASN) left atriums.

Key: SVC = superior vena cava; IVC = inferior vena cava; TC = terminal
crest (crista terminalis); FO = foramen ovale; CS = coronary sinus ostium;
PV = pulmonary veins.

AFL around non-excitable
structures after RFA and
surgical interventions

Figure 6. Variants of atypical flutter: A - perimitral flutter, B - flutter around the pulmonary veins;
C - so-called “incision flutter” occurring after catheter and surgical interventions.

counterclockwise (when looking from the right ventricle) in
the most frequent variant of typical AFL. The excitation wave is
spreading in the reversed direction, i.e. clockwise in case of the
rarer variant of typical AFL.

All other types of atrial macro-re-entry, the excitation re-entry
circuit of which does not include the region of the cavo-tricuspid
isthmus, are referred to atypical or “isthmus-independent” AFL.
The examples of atypical AFL are electric pulse circulation around
the mitral valve, pulmonary veins, fibrosis zones and also around
other non-excitable atrial structures including those formed after
RFA and open-heart surgical interventions (Fig. 6).

AFL develops practically always with AV- block of degree Il
and certain, not uncommonly variable ratio of atrioventricular
conduction because of high rate of atrial pulsation which exceeds,
as a rule, “Wenckebach point” level of the AV node. The variant
with permanent ratio of AV-conduction is called the regular AFL
form (Fig. 7), and the variant with inconstant ratio is called the
irregular AFL form (Fig. 8).

Depending on the ventricular rhythm rate, normosystolic
AFL variant (mean rate in the range fro 60 to 100 per minute),
bradysystolic AFL variant (rate of less than 60 per minute) and
tachysystolic AFL variants (rate of more than 100 per minute) are
distinguished.

The development of AFL is a consequence of disturbed

processes of electric excitation conduction in the myocardium of
the right or left atrium caused, in its turn, by different pathologic

processes creating conditions for stable circulation of the electric
pulse along a large loop of excitation re-entry (macro-re-entry).

Atrial flutter represents in ECG the regular high-amplitude atrial
rhythm with high rate (usually from 250 to 400 per minute) and
absence of clear isoelectric line between atrial complexes (F
waves) at least in one ECG-lead.

“Saw-tooth” atrial “F’-waves with the maximum amplitude in
leads II, Il and aVF and also with absence of isoline between them
in these or other ECG leads are the leading electrocardiographic
signs of typical AFL. It is important to mention that F-waves in the
leads Il, Ill and aVF are negative in the frequent variant of pulse
circulation around the tricuspid valve in the “counterclockwise”
direction (Fig. 8), and they are positive in the same ECG leads in
the rare variant of pulse circulation in the “clockwise” direction
(see Fig. 7).

Atypical AFL represents usually wave-shaped, rarer saw-tooth
atrial activity differing from typical AFL in its ECG-morphology
(Fig. 9). Discrete F-waves can be absent at all in standard ECG in
some cases of atypical AFL, and transesophageal or intracardiac
EPI is required for precise diagnosis of AFL type.

Spontaneous AFL paroxysms are initiated by atrial extrasystoles
and when performing EPI, they can be induced and stopped by
electric stimuli.

Atrial flutter (similar to atrial fibrillation) is classified in
paroxysmal, persistent or permanent forms by its course nature.
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Figure 7. Typical isthmus-dependent
AFL (“clockwise” variant) with rate (of
F waves) of up to 260 per minute with
conduction to the ventricles of 2:1.
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Clinical symptoms of AFL depend on ventricular rhythm rate and
severity of the underlying cardiac pathology and are similar to
those described above for atrial tachycardias.

When AFL (similar to AF) lasts for more than 48 hours
patients have increased probability of thrombogenesis in the
atriums (first of all, in auricle of the left atrium) what generates
a threat of thromboembolic complications. The long therapy with
indirect anticoagulants is indicated for these patients if they have
concomitant risk factors of thromboembolic complications (as
per CHADS2-VASC2 score). Problems concerning prevention of
thromboembolic complications in patients with AF and AFL are
presented in detail in respective section of these recommendations.

Intravenous administration of Procainamide, Propafenone,
Refralon, Sotalol or Amiodarone and also transesophageal atrial
electrostimulation are used to stop AFL attacks. Pharmacologic
cardioversion using the anti-arrhythmic drug of class Il Refralon
may be used to recover the sinus rhythm in patients with
persistent AFL form (similar to persistent AF). In cases when AFL
is associated with pronounced hemodynamic disorders (arterial
hypotension, acute coronary insufficiency or heart failure) the
emergency electric cardioversion is a method of choice for
stopping arrhythmia. Electric cardioversion is also used as a
scheduled procedure if attempts of pharmacological cardiac
rhythm recovery are ineffective (See above). If an AFL episode lasts
for more than 48 h, the sinus rhythm recovery requires prevention
of “normalization” thromboembolic complications. The preventive
approaches used with this purpose are similar to those used in
atrial fibrillation and are considered below.

Beta-adrenergic blockers, Digoxin and their combination
and also Verapamil are used to lower the ventricular rhythm
rate in tachysystolic AFL variant; these drugs are administered
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intravenously in acute situations and also per os with the purpose
of long-term control of heart rate.

Catheter ablation of the cavo-tricuspid isthmus is a method of
choice in the treatment of patients with repeated paroxysms of
typical AFL and in persistent typical AFL. This intervention allows
to achieve the radical removal of arrhythmia in overwhelming
majority (about 95%) of patients with typical atrial flutter. Other
supraventricular tachyarrhythmias, the most often paroxysmal
atrial fibrillation (AF), are observed in not less than 15-20% of
patients after successful ablation of cavo-tricuspid isthmus.

Ablation of cavo-tricuspid isthmus in isthmus-dependent AFL
(clockwise or counterclockwise variants) allows to prevent AFL
recurrences in 90-95% of patients [117]. This procedure reduces
effectively AF recurrences in some patients [118-119]and will help
escape unnecessary hospitalizations [120]. Isthmus ablation is a
relatively safe and more effective method than anti-arrhythmical
drug therapy and it is recommended in recurring course of atrial
flutter. Catheter ablation of left atrial macro-re-entry tachycardia is
a more complex procedure with lower efficiency and high level of
postoperative recurrences.

The recommendations on the treatment of atrial flutter are
presented in Table 14.

9. PREVENTION OF STROKE AND SYSTEMIC EMBOLISM
IN PATIENTS WITH ATRIAL FIBRILLATION

Averyimportant problemforpatients with AFconsistsinincreased
risk of ischemic stroke (IS) and systemic thromboembolism
(STE), which are the most often of cardioembolic origin what is
associated with thrombogenesis in the auricle, rarer in the cavity
of the left atrium [121-122]. The mechanisms favoring thrombosis
include slowed blood flow, endothelium dysfunction and also
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Figure 9. Atypical atrial flutter, irregular form with atrial pulsation rate
of FF=300 per minute and conduction to ventricles of 2:1 and 3:1.
Key: TEEG - transesophageal electrogram, A — atrial oscillations,

V — ventricular oscillations.

Table 14. Recommendations on prevention and treatment of atrial flutter (AFL)

Recommendations

Reference |

Antithrombotic therapy with the same risk profile as that used for
AF is recommended for patients with atrial flutter

Ablatio of cavo-tricuspid isthmus in the treatment of typical AFL is recommended for patients with ineffective
anti-arrhythmical drug therapy or as the first line of the treatment taking into account patient’s preferences

Overdriving atrial stimulation in patients with flutter should be considered as an alterative to electric
cardioversion provided that a healthcare facility has the appropriate equipment and experience

If AFL was recorded before ablation of AF, it is advisable to perform simultaneous
catheter ablation of cavo-tricuspid isthmus and catheter ablation of AF

systemic and local activation of the blood coagulation system
[123-125]. IS accounts for more than 90% in the structure of all
thromboembolic complications in patients with AF.

Stroke is second-the most frequent cause for mortality in
the world and about 80% of strokes are of ischemic nature.
Cardioembolic stroke has the worst prognosis among ischemic
strokes what is associated with the high mortality and stable
disablement [126-128].

9.1. Stratification of the risk of stroke and systemic
thromboembolism in patients with atrial fibrillation

In order to make a decision on the necessity to prevent stroke
in each patient one should assess the risk of this complication.
The approaches to stratification of the risk of stroke underwent
several changed recently. The CHA,DS,-VASc scale is the base
for stratification today [1-2]. The age >75 years and history of
ischemic stroke/transient ischemic attack/systemic embolism
are assessed as 2 points, and other risk factors (chronic heart
failure/ left ventricular dysfunction, arterial hypertension, age of

65-74 years, diabetes mellitus and presence of a vascular disease:
history of myocardial infarction, atherosclerosis of the lower
extremity peripheral arteries, aortic atherosclerotic plaque) are
estimated as 1 point (Table 15).

The risk of stroke is considered as low in patients with AF
receiving not a single point in CHA,DS -VASc scale. These patients
do not anticoagulant therapy (ACTh).

Onthe whole the benefit from administration of the anticoagulant
therapy may be expected in case of score 1 in males and score
2 in females. But the studies, which proved the efficiency of
anticoagulants (ACG), included patients with the higher risk of
stroke, therefore, at present we have strict evidence of efficiency
of ACG in case of the total score >2 for males and >3 for females.

At present the role of biomarkers (highly sensitive troponins T
and | and N-terminal precursor of cerebral sodium uretic peptide)
is investigated as additional risk factors of stroke among potential
risk factors of stroke for male patients having score 1 and female
patients having score 2 [2].

Table 15. Risk factors of stroke and systemic embolism in patients with AF and their significance expressed as a score (CHA2DS2-VASc scale)

Risk factors Score
“C” Chronic heart failure/ left ventricular dysfunction 1

“H” Arterial hypertension 1

“A” Age >75 years 2

“D” Diabetes mellitus 1

“S” History of ischemic stroke/transient ischemic attack/systemic embolism 2
“VASc” Vascular disease (history of myocardial infarction, atherosclerosis of the 1
lower extremity peripheral arteries, aortic atherosclerotic plague)

Age of 65-74 years 1
Female sex 1
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9.2. Antithrombotic drugs used for prevention of stroke/
thromboembolism in patients with nonvalvular atrial fibrillation

92.1. Acetylsalicylic acid

Primary prophylaxis of IS in patients with AF using acetylsalicylic
acid (ASS) was assessed in eight large-scale randomized trials
[AFASAK-1, BAATAF, SPAF I-lll, SPINAF, CAFA], the combined
meta-analysis of which [129] showed that ASS lowered relative
risk of ischemic stroke, systemic embolism and death by 28% as
compared to absence of antithrombotic therapy.

ASS is inferior in its efficiency to peroral anticoagulants both
Warfarin and Apixaban, the comparison with which was included
in the AVERROES study [130], which showed that Apixaban was
more effective than ASS by 55% regarding prevention of the risk
of IS/SE with practically comparable rate of massive bleedings.
The results of this study served as the last grounds for exclusion
of Aspirin from the list of recommended antithrombotic drugs for
prevention of IS/SE in patients with nonvalvular AF in the European
and Russian recommendations dated 2016-2017 [1-2].

9.2.2. Combination of acetylsalicylic acid and Clopidogrel

The efficiency of double anti-thrombocytic therapy with
Clopidogrel and ASS was investigated in the ACTIVE study, branch
A of which included comparison of the double antiaggregant
therapy with monotherapy with ASS, and in the branch W the
combination of Clopigrel and ASS was compared with Warfarin
[131-132].

The branch W demonstrated superiority of Warfarin over the
double anti-thrombocytic therapy regarding reduced risk of stroke,
thromboembolism, myocardial infarction or death because of
cardiovascular causes with comparable rate of bleedings including
massive ones. The double anti-thrombocytic therapy was more
effective by 11% as compared to monotherapy, first of all due to

lowered rate of ischemic strokes but the frequency of massive
bleedings was considerably higher in the double therapy group.
The use of double anti-thrombocytic therapy with the purpose of
prevention of stroke and systemic embolism in patients with AF
is not recommended in connection with the above data and also
taking into account introduction of effective and safe direct peroral
anticoagulants (DPACG) [1-2].

9.2.3. Vitamin K antagonists

For a long time vitamin K antagonists (VKA), in particular
Warfarin, had been the only peroral anticoagulants which proved
their efficiency in prevention of stroke in patients with AF.

The convincing evidences were obtained in six randomized
clinical trials [AFASAK-1, SPAF-1, BAATAF, SPINAF, EAFT and
CAFA], the combined meta-analysis of which [129] revealed
lowered relative risk of stroke (by 2/3) and risk of death (by 1/4)
as compared to placebo or administration of ASS.

The mechanism of action of VKA is associated with inhibition of
formation of four vitamin K-dependent blood coagulation factors
in the liver what results finally in lowered production of thrombin,
the key enzyme of blood coagulation.

But availability of the narrow therapeutic window, necessity
of monitoring and difficulties in maintaining the international
normalized ratio (INR) in the therapeutic range limit the use of
Warfarin in the wide clinical practice. Lately the requirements
to adequacy of anticoagulation provided by Warfarin became
stricter. The TTR parameter reflecting the percentage (%) of INR
measurements within the therapeutic range should be not less
than 70%.

In 2016 European experts suggested to use SAMe-TT,R, index
to prognosticate the possibility to maintain INR in the therapeutic
range, see Table 16 [133].

Table 16. SAMe-TT R, score for assessing prognosis in maintaining TTR >70% in patients receiving VKA

Abbreviation Parameter Score

S Female sex Female sex 1

A Age <60 Age < 60 years 1
More than two concomitant diseases (arterial hypertension,

ME Medical history diabetes mellitus, CHD, atherosclerosis of lower extremity 1
peripheral arteries, CHF, history of IS, hepatic/renal diseases)

T Treatment Interacting drugs (Amiodarone) 1

T Tobacco use (doubled) Smoking

R Race (doubled) Race (not European)

Abbreviations: CHF — chronic heart failure, IS — ischemic stroke

What should be cho-
sen: VKA or DPACG?
Count the total score
as per SAMe-TT,R,

Patient with newly
diagnosed AF

Total score 0-2:
Administer VKA
Target

0,
TTR>70% If it is not possible to maintain

TTR>70%

Total score >2:
Administer DPACG

Figure 10. Anticoagulant selection algorithm in a patient with AF having not experience in the anticoagulant therapy [133]
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Itis suggested to count the total score as per SAMe-TT,R, scale
before selecting an anticoagulant for a patient with AF having no
experience of their intake. According to the authors, the total score
of higher than 2 is associated with high probability of difficulties
in selection of INR, and it is worth to administer DPACG to such
patients at once (see Fig. 10). It should be noted that this index
was not validated in large cohorts and it is finally not unclear how
far its wide use is justified.

9.2.3.1. Practical aspects of the therapy with Warfarin

The therapy with Warfarin requires selection of the individual
therapeutic dose with reaching the target INR values. The algorithm
for selection Warfarin doses is presented in Table 17. Warfarin
should be taken once daily at the same point of time. INR should be
checked for the first time on day 3-4, then INR should be checked
every 2-4 days. Warfarin dose is considered as selected when two
close successive INR values are obtained in the target range. INR
values measured i different laboratories (including measurements
with a portable coagulometer) may differ from each other, and
the permissible difference is not more than 20%. It is advisable
to use the same laboratory at the stage of dose selection. The
lower starting doses (2.5-3.75 mg) are recommended for patients:
aged above 75 years, having low body weight, chronic heart/
renal failure, in the early postoperative period, with initial hepatic
function disorder, in case of concomitant use of Amiodarone. INR
may be checked monthly after selection of the individual warfarin
dose. The present recommendations allow to extend the period
between INR changes in a patient receiving a constant warfarin
dose for a long time and having no INR fluctuations to once in 6
weeks.

It is necessary to aim at maintenance of INR in the target range
of 2.0-3.0 in all patients including elderly ones. The values of 1.6-

Table 17. Algorithm for selection of warfarin dose (2.5 mg tablets)

2.2 for elderly patients accepted earlier as safe are considered at
present as unjustifiably low because of twofold increased risk of
stroke at INR < 2.0.

One should aim at lower INR values (2.0-2.5) when Warfarin
is administered in combination with antithrombocytic drugs
(acetylsalicylic acid or Clopidogrel) or when the therapy is
restarted after bleeding.

Such term as “Warfarin average dose” does not exist. Patients
differ in the level of the maintenance dose what is associated with
several both clinical and genetic factors.

One can speak of true resistance to Warfarin if Warfarin dose >20
mg does not result in reaching the target INR values. According to
the literature, the number of such cases among patients receiving
Warfarin does not exceed 1%. Medical practitioners are often
afraid to increase Warfarin dose to more than 7.5 mg what is
unjustified because the risk of bleedings does not depend directly
on the Warfarin dose but is associated with presence of potential
bleeding sources and excessive hypocoagulation. The greater
danger regarding hemorrhagic complications exists for patients
who need low Warfarin doses (not more than 2.5 mg) for reaching
the target INR values what is associated with genetic disturbance
of Warfarin metabolism.

9.2.3.2. Drug interactions with Warfarin

Warfarin is the drug which is characterized by multiple drug
interactions, therefore, when administering the concomitant
therapy, one should prefer the drugs not influencing the
anticoagulant effect of Warfarin in order to rule out adverse drug
interactions (Table 18.).

But if a drug influencing Warfarin cannot be replaced, it may be
administered. In this case one should check INR 3-5 days after

The first 2-3 days — 2 tablets (5 mg) once daily at the same point of time

INR <1.5 Increase the daily dose by 1/4 tab. INR should be checked in 2 days.

INR 1.5-2.0

Day3-4  |INR>20

INR > 3.0

INR <1.5

INR 1.5-2.0
INR 2.0-2.5
INR 2.5-3.0

Day 5-6

INR > 3.0

INR <1.5
INR 1.5-2.0
Day7-8  INR2.0-3.0

INR > 3.0

Do not change the daily dose. INR should be checked in 2 days.

Miss 1-2 intakes of Warfarin. Resume the therapy in the dose of 1 tab.
when INR is 2.0-2.5. INR should be checked in 1-2 days.

Miss 2 intakes of Warfarin. Resume the therapy in the dose of 1/2 tab.
when INR is 2.0-2.5. INR should be checked in 1-2 days.

Increase the daily dose by 1/2 tab. INR should be checked in 2 days.
Increase the daily dose by 1/4 tab. INR should be checked in 2 days.
Do not change the daily dose. INR should be checked in 2 days.

Increase the daily dose by 1/4 tab. INR should be checked in 2 days.

Miss 1-2 intakes of Warfarin. Resume the therapy in the dose of 1 tab.
when INR is 2.0-2.5. INR should be checked in 1-2 days.

Increase the daily dose by 1/2 tab. INR should be checked in 2 days.
Increase the daily dose by 1/4 tab. INR should be checked in 2 days.
Do not change the daily dose. INR should be checked in 2 days.

Miss 1-2 intakes of Warfarin. Resume the therapy when INR is 2.0-2.5.

Lower the dose by 1/2 tablet. INR should be checked in 1-2 days.

Later INR should be checked once in 2-3 days using the algorithm of day 7-8.

Note. In addition to association with several clinical parameters (elderly age, hepatic/renal function disorder,

concomitant therapy with Amiodarone), a correlation is revealed between Warfarin dose and ethnicity what allows

to consider reduction of the starting dose of Warfarin for these patients fro 5 to 2.5-3.75 mg/day.
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Table 18. Drug interactions with Warfarin
Yeunusarot feicreue Bapthapuia
ANTIBIOTICS

Penicillins, cephalosporins of generation 2-3, monolactams, Erythromycin

Tetracycline, Metronidazole

CARDIOLOGIC DRUGS
Amiodarone, Propafenone, Quinidine
Dysopyramide

NON-STEROIDAL ANTI-INFLAMMATORY DRUGS

ANABOLIC STEROIDS

GASTROENTEROLOGICAL DRUGS
Cimetidin
Omeprazole

ISONIAZIDE
LOVASTATIN

ALLOPURINOL
BIOLOGICALLY ACTIVE SUPPLEMENTS

Ginkgo Biloba, garlic extract, angelica, papaya extract, vitamin E, Devil’s
claw (included in the composition of BAS for treatment of arthritis), red
sage (included in the composition of Huatuo Pills), Saint-John’s wort

beginning of the therapy and, if necessary, change Warfarin dose. It is
important to have in mind that several biologically active supplements
can interact with Warfarin, therefore, it is better to avoid them in
order to escape excessive hypocoagulation. The administration of
multivitamins is allowed except for the products containing the high
vitamin K dose (such drugs are not registered in RF).

One-time use of large quantity of alcohol intensifies the action
of warfarin and increases the risk of hemorrhagic complications.
Chronic alcohol use vice versa lowers the anticoagulant effect.
Therefore, it is better for a patient receiving Warfarin to restrain
him(her)self from alcohol use.

9.2.3.3. Alimentary interactions with Warfarin

The intake of products with high content of vitamin K lowers
efficiency of Warfarin what is manifested in decrease of INR.
The products with high content of vitamin K (300-600 pg/100 g)
include dark-green vegetables especially the upper fresh leaves:
early cabbage, spinach, mangold leaves, lettuce, Brussel sprouts.
The significant quantity of vitamin K is contained in mayonnaise
due to vegetable oils (soya, palm oils). The intermediate place
regarding vitamin K content is taken by the products containing
from 100 to 300 ug of vitamin K per 100 g of the product (haricot,
iceberg lettuce, green onion). Dairy products, bakery products,
tea, coffee, other vegetables (cucumbers, tomatoes) and fruits
contain insignificant quantity of vitamin K (less than 100 pg/100
g of product) and they may be consumed without special
limitations. The greater part is vitamin K degrades during the
thermal processing. The practice experience evidences that it the
most important not to refuse from intake of fresh vegetables but
to keep to approximately identical diet over the whole period of the
treatment with Warfarin.

9.24. Direct peroral anticoagulants

Direct peroral anticoagulants (DPACG) include inhibitors of Xa
blood coagulation factor (Rivaroxaban, Apixaban and Edoxaban,

OcnabnsioT gelicTeue BaphapuHa

SEDATIVE DRUGS and ANTICONVULSANTS
barbiturates
Carbamazepine

CYTOSTATICS
Azathioprine
Cyclosporine

GASTROENTEROLOGICAL DRUGS
Sukralfte
Antacides

RIFAMPICIN

BIOLOGICALLY ACTIVE SUPPLEMENTS
Ginseng, coenzyme Q10

which is not approved in RF) and direct thrombin inhibitor
Dabigartan.

All DPACG differ from VKA in fastness of reaching (about 2
hours) of the prognosticated anticoagulant effect, similar half-life
in blood (about 12 hours), fixed dose and absence of the need to
perform the routine laboratory control. ALL DPACG have the renal
excretion path from the organism, which is the most pronounced
in Dabigatran (up to 80%).

Dabigatran etexilate (hereinafter referred to Dabigatran) was
compared with Warfarin in the RE-LY study, Rivaroxaban was
compared with Warfarin in the ROCKET-AF study and Apixaban
was compared with Warfarin in the ARISTOTLE study and
just the results of these studies formed the basis for existing
recommendations on antithrombotic therapy in patients with
AF [134-136]. While each DPACG has its peculiarities, all three
drugs approved in RF demonstrated in the studies of phase 3
common features consisting in the efficiency regarding prevention
of stroke and thromboembolism which was at least comparable
with that of Warfarin, higher safety in the form of lowered risk of
hemorrhagic strokes and in presence of the trend to decreased
total mortality. It should be emphasized that the study design
provided the comparison with Warfarin and DPACG were not
compared between each other, what makes it impossible to state
the superiority of any of them.

The results of the studies showed that the efficiency of
Dabigatran in the dose of 150 mg and Apixaban regarding lowered
risk of stroke and arterial thromboembolism was higher than that
of Warfarin, and the efficiency of Dabigatran in the dose of 110
mg and Rivaroxaban did not differ from that of Warfarin. The
rate of massive bleedings in patients receiving Dabigatran in the
dose of 150 mg and Rivaroxaban was equal to that in patients
using Warfarin. The superiority regarding massive bleedings were
observed in patients receiving Apixaban and Dabigatran in the
dose of 110 mg as compared to Warfarin.
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The analysis of the structure of massive bleedings showed
that both doses of Dabigatran, Rivaroxaban and Apixaban
weree superior to warfarin regarding lowered rate of intracranial
bleedings, i.e. this benefit is observed for all DPACG. Nevertheless,
patients receiving Dabigatran in the dose of 150 mg twice daily and
Rivaroxaban had more gastrointestinal bleedings as compared to
Warfarin.

Apixaban proved to be the only one DPACG, which confidently
lowered the risk of death because of all reasons as compared
to Warfarin. This benefit was associated, most likely, with
simultaneous superiority regarding the risk of strokes, SE and
massive bleedings as compared to Warfarin.

9.3. ALGORITHM FOR ADMINISTRATION OF PERORAL
ANTICOAGULANTS IN PATIENTS WITH ATRIAL FIBRILLATION

Algorithm for administration of anticoagulants in patients with
AF is presented in Fig. 11.

Key principles on prevention of stroke in patients with atrial
fibrillation
« Peroral anticoagulants are recommended for male patients
with total CHA,DS,-VASc score >2
« Peroral anticoagulants are recommended for female patients
with total CHA,DS,-VASc score >3
» The necessity to administer peroral anticoagulants should
be considered in males with CHA,DS,-VASc = 1 and females
with CHA,DS,-VASc = 2 taking into account the patient’s
individual features and preferences
« One should avoid to administer peroral anticoagulants and
antithrombocytic drugs in males and females with AF without
risk factors of stroke and systemic embolism
« If VKA are administered, one should aim at thorough control
of TTR. If TTR values are low (less than 70%) in spite of good
compliance for the treatment, it is necessary to switch to
DPACG provided that there are no contraindications (artificial

valves)

- DPACG (if there are no contraindications for their
administration) should be preferred as compared to VKA in
patients with nonvalvular AF having no experience in use of
anticoagulants.

+ Only vitamin K antagonists (INR >2.0-3.0) are recommended
for patients with moderate and severe mitral stenosis or
mechanical artificial valve

« The monotherapy with antithrombocytic drugs is not
recommended for prevention of stroke in patients with AF in
spite of available risk of stroke

- The combination of peroral anticoagulants with
antithrombocytic drugs increases the risk of bleedings and
such combination should be avoided if there are no other
indications for its administration.

9.4 RISK ASSESSMENT OF BLEEDINGS

Hemorrhagic complications are the main problem in the long-
term therapy with anticoagulants; they can bring to naught all
benefits of anticoagulants in patients with AF. Therefore, when
making a decision on prevention of thromboembolic complications,
it is necessary to assess the ratio between the risks of stroke and
massive bleedings, especially intracranial ones, which are the
most dangerous complications of ACTh and can cause patient’s
disablement and even death.

Different scales were suggested to assess the risk of bleedings
in patients with AF and the HAS-BLED scale is the most well known
of them (Table 19) [1-2].

The HAS-BLED scale was recommended by experts for risk
assessment of bleedings in patients with AF before starting the
therapy with anticoagulants before 2016. Patients with the score
>3 were considered as subjects having high risk of bleedings.
In 2016, the European experts rejected the HAS-BLED scale to
the advantage of assessing the modifiability of risk factors of
bleedings what was associated with unjustified non-administration

@ _ including women without other risk factors

b_ IaB for women with one additional risk factor
of stroke

Mechanical valve or mitral steno- YES
sis (moderate/severe degree)

¢ _ IB for patients with mechanical valve or mitral

NO

stenosis

Assess the risk basing on CHA,DS,-VASc

0 1 >2 K

-
- ’ S
/ «~ ’ A

Without ACTh and ACTh should be
antiaggregants (Il B) kept in mind (lla B)
’ Vs

Occluder in ALA may be kept in
mind for patients with clear con-

e ALTh is indicated
, Consider contraindications
P Correction of reversible
e RF of bleedings (lla B)

Y
\A T /
DPACG ® (IA) VKA (IA)°

traindications for ACTh (lla C)

Figure 11. Algorithm for administration of anticoagulants in patients with atrial fibrillation RF - risk factors,
AKT - ACTh - anticoagulant therapy, ALA - auricle of left atrium, VKA - vitamin K antagonists, DPACG - direct peroral anticoagulants
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Table 19. HAS-BLEED bleeding risk assessment scale

Letter* Clinical characteristic # Score

H Hypertension 1

A Hepatic or renal function disorder (score 1 each) 1nnm 2
S Stroke 1

B Bleeding 1

L Labile INR 1

E Age > 65 years 1

D Drugs or alcohol (score 1 each) 1 unm 2

Maximum score — 9

* First letters pf English terms

#“H” — Hypertension — systolic BP >160 mm Hg, “A” — renal or hepatic function disorder: dialysis, kidney transplantation
or serum creatinine >200 mmol/l; chronic hepatic disease (e.g., cirrhosis) or biochemical signs of serious hepatic
disorder (e.g., bilirubin level is at least 2 times higher than the upper limit in combination with increased activity of AST/
ALT/alkaline phosphatase (more than 3 times as compared to the upper limit etc.)), “S” — history of stroke; “B” — history

of bleeding and/or predisposition to bleeding, e.g., hemorrhagic diathesis, anemia etc., “L” — labile INR, i.e. instable/
high INR or <60% of INR measurements are within the target range, “E” — age above 65 years, “D” — drugs/alcohol,
i.e. concomitant intake of antithrombaocytic, nosteroidal anti-inflammatory drugs (NSAID) or alcohol abuse.

Table 20. Risk factors of bleedings in patients with atrial fibrillation receiving anticoagulants [138]

Modified risk factors
Arterial hypertension (especially if SBP >160 mm Hg)

Labile INR or time in therapeutic range of INR is less than 60% (for patients receiving vitamin K antagonists (VKA))
Concomitant use of drugs increasing the risk of bleeding (antiaggregants or NSAID)

Alcohol abuse (=8 portions per week)

Partially modified risk factors

Anemia

Disturbed renal function

Disturbed hepatic function

Decreased thrombocyte number or their disturbed function
Unmodified risk factors

Age (> 65 years), (>75 years)*

History of massive bleeding

History of stroke

Renal pathology requiring dialysis or kidney transplantation
Hepatic cirrhosis

Malignant neoplasm

Genetic factors

Biomarkers - risk factors of bleedings

Highly sensitive troponin

Growth differentiation factor 15

Serum creatinine level/calculated creatinine clearance

Abbreviations: BP — blood pressure, NSAID — nonsteroidal anti-inflammatory drugs, TTR

— time in therapeutic range, GDF-15 — growth differentiation factor 15.

of anticoagulants in the routine clinical practice [137]. The main
task for a physician before administration of ACTh is to correct
the modified risk factors and select the most safe anticoagulant if
there are unmodified factors (Table 20).

The potential bleeding sources should be assessed before
administration of any antithrombotic drug. Special attention

should be paid to presence of erosive-ulcerative lesion in the
gastrointestinal tract (GIT), urolithiasis and inflammatory diseases
of the urogenital system, chronic hemorrhoids, malignant
neoplasms, uterine myoma, aneurysm of aorta and its branches
including intracranial arteries etc. (the investigation plan before
prescription of ACTh is presented in Table 21). A decision on
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Table 21. Investigation plan for a patient before administration of the anticoagulant therapy

Obligatory investigations

1. Complete blood count (hemoglobin,
erythrocytes, thrombocytes)

2. Biochemical blood analysis (hepatic specific
enzymes, creatinine, urea, total protein).

3. Coagulogram (prothrombin with calculation of INR, APTT)

4. Fecal occult blood test (as screening for blood loss through GIT)

5. General urine analysis (to rule out erythrocyturia)

Additional investigations
1. Esophagogastroduodenoscopy, if necessary, colonoscopy

2. Ultrasound investigation of the kidneys
if erythrocyturia is revealed

3. Computed tomography and/or magnet resonance imaging
for patients with recent history of stroke and also with
pronounced residual neurologic deficit in order to rule

out hemorrhagic stroke and vascular malformations

4. Examination by a gynecologist

5. Examination by an ophthalmologist (to rule out
hemorrhagic complications on the eye retina)

GIT — gastrointestinal tract, INR — international normalized ratio, APTT — activated partial thromboplastin time

administration of antithrombotic drugs in difficult cases should be
made by a board of doctors of concerned specialties.

How to lower the risk of bleedings in patients receiving peroral
anticoagulants?

1. Obligatory investigation for verification of potential bleeding
sources, ruling out of anemia and assessment of hepatic and
renal function.

2.The monotherapy with anticoagulants is sufficient in most
cases in patients with AF and stable CHD.

3.DPACG demonstrated lower rate of hemorrhagic
complications as compared to Warfarin in patients with AF,
therefore, the administration of DPACG should be preferred
over Warfarin in patients having no experience of the
treatment with peroral anticoagulants.

4.For patients with the history of bleeding from the upper GIT,
erosive-ulcerative lesion in these region, it is advisable to use
Apixaban or Warfarin but not Rivaroxaban or Dabigatran in
the dose of 150 mg.

5.The renal function should be assessed at baseline and over
time for all patients receiving anticoagulants. The experts
recommend to use Cockcroft-Gault formula to assess the
renal function. Basing on the creatinine clearance value one
should select the optimum DPACG or correct the dose.

6.1f the creatine clearance is less than 15 ml/mn, DPACG
are contraindicated, Warfarin is allowed but its use is also
difficult because of extremely high risk of bleeding in this
patient category. Dabigatran is contraindicated if creatine
clearance is less than 30 ml/min.

7.The glomerular filtration rate (GFR) should be regularly
checked not less than annually in all patients receiving
peroral anticoagulants and not less than once per six months
for patients aged >75 years. For patients with GFR <60 ml/
min it is recommended to use a formula to calculate the
frequency of renal function check: once in N months where N
= creatinine clearance/10. The additional analyses should be
planned if any intercurrent disease could influence the renal
function.

8.0ne should aim at target INR values in patients receiving
VKA. The features of alimentary and pharmacologic Warfarin
interactions should be explained to patients. If it is not
possible to maintain TTR (time in therapeutic rage of INR)
>70% patients should be switched to DPACG.

9.The first control visit of a patient starting to use DPACG to
a doctor should be in 1 month in order to assess the drug

tolerance, risk of bleedings, make a decision on additional
analyses and, if necessary, correct the drug dose. The follow-
up is carried out with the interval of 1-6 months taking
into account the age, renal function, risk of bleedings and
concomitant diseases.

10. When administering DPACG one should aim at prescription
of the full drug dose (Dabigatran — 150 x twice daily,
Rivaroxaban — 20 mg /day, Apixaban — 5 mg x twice daily)
restricting the use of the lowered dose by special indications:
Dabigatran is administered in the dose of 110 mg twice daily
in case of the age >80 years, concomitant use of Verapamil,
increased risk of gastrointestinal bleedings and in patients
with GFR <50 ml/min with increased risk of bleedings:
Rivoxaban is administered in the dose of 15 mg daily if GFR
<50 ml/min, Apixaban is prescribed in the dose of 2.5 mg
twice daily provided there are at least two signs out of three,
i.e. age >80 years, weight < 60 kg or GFR of 15-29 ml/min).

11. BP should be strictly checked in patients receiving the
antithrombotic therapy.

12. The danger of alcohol abuse should be actively explained
to patients.

13. Intramuscular  injections  are
anticoagulants are used.

14. The concomitant use of glucocorticoids and nonsteroidal
anti-inflammatory drugs should be minimized (the use of
Naproxen/Piroxicam is associated with high risk of bleedings
and Paracetamol and Ibuprofen have the lowest ulcerogenic
effect).

15. Selection of the correct perioperative tactics avoiding
unmotivated change of anticoagulants including as “bridging
therapy” (see chapter “Anticoagulant therapy and invasive
interventions”).

contraindicated  if

9.5. Non-drug methods for preventive of ischemic

stroke in patients with atrial fibrillation

The auricle of the left atrium (ALA) is the most frequent source of
cardioembolism (up to 91% of cases in patients with nonvalvular
AF, 57% in patients with valvular form of AF) [139] what is the
grounds for development of ever more new invasive interventions
aimed at exclusion of ALA from the blood flow. There are surgical,
endovascular and hybrid methods of ALA isolation.

9.5.1. Surgical methods for ALA isolation

Different surgical techniques of ALA isolation have been
developed by now. All they include closing the ostium of ALA with
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or without ablation of ALA itself. The ostium of ALA is closed by
endocardial or epicardial method including the use of additional
devices [140]. But al these procedures have several restrictions,
first of all, it is possible incomplete isolation of ALA. The residual
junction between the auricle and LA cavity is preserved on average
in one third of patients. The formed junction preserves the risk
of thromboembolism at least at the former level or even higher.
ALA amputation is considered the more reliable method but
this intervention may be complicated with heart tamponade and
myocardial ischemia. The enhanced efficiency of ALA isolation
is achieved by introduction in practice of special devices, e.g.
ArtiClip atraumatic clips (Atricure, WestChester, OH, USA) which
can be used both during open-heart surgical interventions and
minimally invasive thoracoscopic interventions [141]. Surgical
staplers (e.g., EndoGIA, Medtronic, USA) can be use also for ALA
resection [142]. They are used the most often in the combined
thoracoscopic intervention, i.e. isolation of pulmonary veins ad
ALA resection.

At present evidences of benefits of surgical ALA isolation
regarding thrombotic complications in patients with AF are
extremely limited [143]. Moreover, the data is available that
such intervention can even increase the risk of postoperative AF
(without increased risk of TEC) [144].

Thus, the possibility of surgical ALA isolation may be considered
in patients with AF undergoing a cardiosurgical intervention [2].
The selected method should provide for the maximum full ALA
isolation without formation of the residual junction.

9.5.2. Endovascular methods for ALA isolation

This intervention type includes implantation of special device
into ALA: this device is the occluder closing the junction between
LA and ALA. At present two types of devices are available in RF
for commercial use: Watchman (BostonScientific, Natwick, MA,
USA) and AmplatzerCardiacPlug in Amulet modification (Abbot,
USA), Plymouth, MA, USA). It should be noted that the results of
RCT assessing the efficiency and safety of occluder implantation

as compared to Warfarin (PROTECT-AF, PREVAIL) are available
only for Watchman device [145].

Occluder implantation may be considered provided that there are
contraindications for the long-term anticoagulant therapy in patients
with AF and high risk of thromboembolic complications [2].

Selection and preliminary investigation of patients

TE-EchoCG should be performed in order to rule out thrombosis
and also assess more precisely the structure and dimensions
of ALA before occluder implantation. ALA thrombosis is a
contraindication for occlude implantation. TE-Echo-CG assesses
also such parameters as orientation and length of ALA, shape and
size of ALA ostium, number of lobes and peculiarities of pectineal
muscles structure. Tridimensional TE-EchoCG is performed
in some situations provided that the appropriate equipment is
available. The standard protocol of the preoperative investigation
at many clinics includes also multi-slice spiral computed
tomography (MSCT) with contrast enhancement. Recently the
studies appeared on the advisability of 3D-MSCT with printing the
ALA cast using the 3D-printer.

The ALA structure predetermines the possibility to implant
occluder and the potential success of this procedure. At present
several variants of ALA structure are described basing on the CT-
picture; the most widespread variants are the following: ‘hen’s
wing’ (48%), ‘cactus’ (30%), ‘wind sock’ (19%) and ‘broccoli’ (or
‘cauliflower’) [147]. The latter structure variant is associated with
the maximum difficulties in occlude placement.

The size of the occluding device is determined by the maximum
diameter of ALA ostium. The device diameter should be larger by
10-20% than the diameter of ALA ostium what provides for the
sufficient compression on the chamber walls and, respectively,
greater occluder stability.

Implantation of occluding device

Occluders are implanted in settings of X-ray operating room
under control of roentgenoscopy and TE-EchoCG (or intracardiac
Echo-CG). Heparin (the starting dose is 100 U/kg, the target

Table 22. Indications for implantation of devices occluding the auricle of the left atrium in patients with AF (according to [146] with modifications)
Impossibility of long-term anticoagulant therapy (absolute or relative contraindications)

High risk of bleedings

History of massive bleeding the causes of For example:

which cannot be removed (with simultaneous
anticoagulant therapy or without it)

For example:

High risk of bleedings because of
presence of concomitant diseases

intracranial hemorrhages
bleedings in the vital organs (spinal cord, pericardial cavity, eyeball etc.)
« other massive bleedings (the most often gastrointestinal bleedings)

- diffuse amyloid angiopathy of intracranial arteries
« intestinal angiodysplasia
« severe renal failure/ hemodialysis

» several blood diseases characterized by increased risk of bleeding

Impossibility to administer peroral anticoagulants because of other reasons (not associated with increased risk of bleedings)

For example:

« drug intolerance

« documented low compliance for the treatment in spite
of all necessary doctor’s explanations
« documented INR variability in a patient who can take only VKA (in
spite of correction of potential causes for INR fluctuation)
«  professions of high risk associated with great probability of traumatization

«  patient’s choice
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activated coagulation time is >250 s) is administered during the
procedure after puncture of the interatrial septum; if necessary, the
activated coagulation time should be checked every 30 minutes.
The administration of heparin is not indicated after implantation.
The data is available on successful use of Bivalirudin as the
anticoagulant support for occlude implantation.

The criteria of technical success of occluder implantation: 1) ALA
isolation; 2) absence of complications associated with the device
(embolization by the device, erosion in the point where the device
adjoins to the tissue, clinically significant stenosis of adjoining
cardiac structures, i.e. mitral valve, pulmonary veins, pulmonary
artery, circumflex coronary artery, involvement of other cardiac
structures in case of device migration, device thrombosis, device
destruction, device infection with endocarditis etc.); 3) absence of
marginal blood flow of more than 5 mm according to findings of
color flow mode during TE-EchoCG [146].

Patient management after occluder implantation

The intensive follow-up is indicated for a patient after the
intervention: it is necessary to assess the neurologic status, check
the local status taking into account the possible formation of
hematoma or bleeding from the puncture site of the femoral vein.
The pericardial cavity condition is assessed just before the transfer
of a patient from the X-ray operating room. Antibiotic prophylaxis
should be administered in accordance with the local protocol.
The standard prevention of bacterial endocarditis is indicated for
subsequent 6 months.

The occluder is a foreign body on the surface of which thrombi
can be formed. A patient should receive the antithrombotic
treatment till the time of endothelization.

Patients should take Warfarin (INR 2.0-3.0) and Aspirin
in the dose of 75 mg/day for at least 45 after the procedure
for implantation of the WATCHMAN device (the duration is
determined by the period of endothelization of the device surface).
The occluder positioning is checked with the help of TE-EchoCG
in 45 days. If the device is positioned optimally (full occlusion
of ALA ostium, the marginal flow is not more than 5 mm) and
there are no thrombotic masses on the occlude surface, Warfarin
may be withdrawn. Clopidogrel in the dose of 75 mg should be
administered in combination with Aspirin for the period of up to 6
months after implantation, then Aspirin should be prescribed for
indefinite period of time. If the device is positioned inadequately,
the treatment with Warfarin should be continued to reduction of
the flow to less than 5 mm [148]. Thus, if the standard protocol is
followed, the Watchman device is intended for patients who can
receive Warfarin for a short period.

The combination of Aspirin in the dose of 75 mg and Clopidogrel
inthe dose of 75 mg is administered for a period from 3 to 6 months
after implantation of the ACP Amulet device with subsequent
switching to the monotherapy with antiaggregant [147].

Taking into account that the devices occluding ALA are intended
for patients having contraindications to anticoagulants, these drugs
are often not administered, the period of double antiaggregant
therapy is shortened, the treatment is restricted to monotherapy
with antithrombocytic drugs or the antithrombotic treatment
even is not administered at all in the actual clinical practice after
occlude implantation [150]. DPACG are administered in some
centers as the anticoagulant support [151]. All these approaches
have not been studied yet within the limits of randomized trials
what requires the development of local protocols for each clinic.

Acute ischemic stroke or TIA in a patient with AF
Ruling out intracranial hemorrhage basing on findings of CT/MRI

TIA Minor stroke
NIHSS score < 8

Moderate stroke
NIHSS score 8-15

Major stroke
NIHSS score > 16

dakTopsl, ONpejensoLLmMe BpemMs Havana Tepanun nepopanbHbiMm AKT

Factors supporting the early start-

ing of the therapy with peroral ACG:

e NIHSS score < 8

e small focus/no focus basing on findings of CT/MRI
e high risk of repeated stroke (intracardiac throm-
bus according to findings of EchoCG)
percutaneous endoscopic gastrostoma is not required
a surgery on carotid arteries is not required
clinical stability

young age

controlled BP

Starting the therapy
with peroral ACG

Rule out hemorrhagic transformation
on day 6 basing on findings of CT/MRI

Rule out hemorrhagic trans-
formation on day 12 bas-
ing on findings of CT/MRI

! !

v v

Day 1 after IS Day 3 after IS

Day 6 after IS Day 12 after IS

Figure 12. Algorithm for starting or resuming the therapy with peroral anticoagulants in patients with AF and acute ischemic stroke or transient
ischemic attack. Abbreviations and symbols: NIHSS — National Institute of Health Stroke Scale, ACG — anticoagulants, CT — computed
tomography, MRI - magnet resonance imaging, BP — blood pressure, IS — ischemic stroke, TIA — transient ischemic attack, AF — atrial fibrillation
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The control TE-EchoCG is performed 45 days after the time of
implantation irrespective of the device type in order to assess
the device position, degree of ALA occlusion, magnitude of the
marginal flow, presence of a thrombus on the device surface. In
case of questionable results of TE-EChoCG it is possible to perform
MSCT with contrast enhancement, which allows to assess more
precisely the magnitude of the marginal flow and also estimate
the degree of device endothelization to solve the problem of the
optimum time for withdrawal of anticoagulants. If a thrombus or
the intense marginal flow are revealed, it is advisable to extend
the antithrombotic therapy. The probability of a thrombus on the
occlude surface indicates that TE-EchoCG should be performed in
such patients before cardioversion.

9.6. Special cases of antithrombotic therapy
in patients with atrial fibrillation

9.6.1. Antithrombotic therapy in patients with AF and
ischemic stroke or transient ischemic attack

The experience in the use of anticoagulants in patients with
AF during the first days of ischemic stroke is not rich. Making a
decision on the time of starting/resuming the therapy with peroral
anticoagulants is based on the assessment of the cerebral focus
size and severity of neurologic deficit (consciousness level,
motor activity, sensitivity, speech etc.) determined by the total
score as per the National Institute of Health Stroke Scale [1-2].
In accordance with such viewpoint, experts recommend not to
interrupt the use of anticoagulants in patients with TIA and start/
resume ACTh in patients with confirmed IS within the period of
3-12 days depending on stability of the neurologic status and
findings of neurovisualization. Experts emphasize the necessity of
neurovisualization over time to rule out hemorrhagic transformation
in patients with severe and moderate strokes (see Fig. 12).

One should have in mind the possibility to administer Aspirin to
patients having contraindication for prescription of anticoagulants
in the early period of ischemic stroke. If a patient receiving
anticoagulants develops stroke, his (her) compliance for the
therapy with anticoagulants at the time of stroke onset should be
assessed, and if stroke developed in spite of adequate therapy
with the anticoagulant it should be replaced. According to experts,
the administration of DP ACG is preferred as compared to VKA
or Aspirin in patients suffering from AF with history of ischemic
stroke.

9.6.2. Resumption of the therapy with anticoagulants in a
patient suffering from AD with history of intracranial bleeding

There are no specially designed studies aimed at answering the
question on whether it is possible to resume the anticoagulant
therapy after intracranial bleeding and, if possible, when this
may be done. Patients with history of intracranial bleeding were
excluded from randomized clinical trials comparing Warfarin and
DPACG.

According to expert’s opinion, reflected in the latest European
recommendations on the treatment of patients with AF [1-2], it is
possible to resume ACTh in a patient with AF in 4-8 weeks after
the intracranial hemorrhage provided that there is an established
cause for bleeding or when the risk factor causing bleeding
can be treated and controlled. A decision on resumption of the
anticoagulant therapy should be made by a multidisciplinary
team consisting of neurologists, cardiologists, neurosurgeons
and specialists in neurovisualization. Besides that, a patient

and members of his(her) family should be informed about the
risk and benefit of resuming the therapy with anticoagulants.
When selecting the anticoagulant, it is rational to choose a drug
having the minimum risk of bleedings. VKA may be preferred as
compared to DPACG in patients with nonvalvular AF with history of
intracranial hemorrhage. When resuming the anticoagulant therapy
in such patients, if possible, one should avoid combinations with
antiaggregants; INR should be maintained within the range 2-2.5
for patients receiving VKA; the time in therapeutic range of INR
should be not less than 65-70%; DPACG should be administered in
the minimum doses which are effective in prevention of stroke and
systemic embolism. The blood pressure level should be thoroughly
checked, especially in patients with hemorrhage localization which
is typical for hypertonic angiopathy (basal ganglia, thalamus,
brain stem). Such patients also should exclude alcohol use which
increases significantly the risk of intracranial hemorrhage.

The algorithm for making a decision to resume the therapy with
anticoagulants after intracranial bleeding recommended by the
European experts in 2016 is presented in Fig. 13.

9.6.3. Antithrombotic therapy in patients suffering from
AF with history of acute coronary syndrome or those
who underwent percutaneous coronary interventions

AF is closely associated with coronary heart disease (CHD). The
analysis of the REACH register, which included more than 60,000
patients with stable signs of atherothrombosis, showed that the
rate of AF in this patient category was 10.7% [152]. The double
antithrombocytic therapy including Aspirin and thrombocyte
P2Y12 receptor blocker is administered in order to lower the risk
of thrombotic complications after PCl including stent thrombosis.
The antithrombocytic therapy is insufficient to lower the risk of
stroke in patients with AF what is the grounds for administration of
the triple antithrombotic therapy to a patient with AF with history
of ACS or scheduled PCI. The results of numerous meta-analyses
combining patients with AF showed that the triple antithrombotic
therapy consisting of acetylsalicylic acid, Clopidogrel and peroral
anticoagulants was 2-4 times more dangerous than the double
antithrombotic therapy regarding the risk of major and fatal
bleedings [153-155]. For patients receiving the multicomponent
antithrombotic therapy, every tenth bleeding may be fatal; among
them intracranial and gastrointestinal hemorrhages are observed
nearly with equal rate.

Prasugrel and Ticagrelor included in the triple therapy have not
been studied; it is suggested that more powerful antiaggregants
are potentially more dangerous regarding the risk of bleedings
and, therefore, only Clopidogrel is recommended as a component
in the triple therapy [156].

The VKA dose included in the triple antithrombotic therapy
should be minimum effective (INR 2.0-2.5) and TTR (time in
therapeutic range of INR) should be not less than 65-70%.

Only Warfarin was considered as an anticoagulant drug in the
triple antithrombotic therapy before 2014. The use of DPACG in
patients with AF who underwent scheduled TCCI was officially
approved by European experts from 2014, and the results of
randomized trials (PIONEER AF-PCI, REDUAL-PCI, AUGUSTUS)
assessing safety of different strategies for the use of DPACG
included in the multicomponent antithrombotic therapy are being
published starting from 2016 [157-159]. When using DPACG as a
component of triple antithrombotic therapy, one should select the
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Intracranial hemorrhage in a patient with AF receiving peroral anticoagulants
Assess the intensity of anticoagulation

Contraindications
for the therapy with anticoagulants

Information for making a decision

Factors supporting the refusal from ACTh:
e Hemorrhage developed in the pe-
riod of adequate/ lowered dose of DPACG
or when the therapy was interrupted
elderly age

uncontrolled AH

hemorrhage in the cortical region
severe ICH

multiple microhemorrhages (> 10)
unremovable cause of hemorrhage
chronic alcohol abuse

need in double ACTh after PCI

\ A

Y L/

A patient or his(her)relatives are informed by the decision
of specialist doctors of the multidisciplinary team

\/

No protection against
IS (no evidences)

Placing the occluder
in ALA (IlbB)

Starting or resuming the therapy with peroral ACG while selecting

the drug with the minimum risk of ICH after 4-8 weeks

Figure 13. Algorithm for making a decision on the possibility to resume the anticoagulant therapy in a patient with the history of intracranial
hemorrhage. Abbreviations: ACTh — anticoagulant therapy, ACG — anticoagulants, AH — arterial hypertension, VKA — vitamin K antagonists,
ICH — intracranial hemorrhage, PCI — percutaneous coronary intervention, DPACG — direct peroral anticoagulants, IS — ischemic stroke,

ALA — auricle of the left atrium, AF — atrial fibrillation

minimum doses, which proved to be effective in randomized trials
serving as the grounds for their use. Dabigatran should be used
in the dose of 110 mg twice daily for elderly patients, subjects
receiving glycoprotein P inhibitors (e.g., Verapamil) and also
patients with the high risk of bleedings; Rivaroxaban should be
used in the dose of 15 mg, especially in patients with the high risk
of bleedings or creatinine clearance of 30-49 ml/min; Apixaban is
administered in the dose of 5 mg twice daily and it is used in the
dose of 2.5 mg twice daily for subjects having at least two of three
signs listed below (age >80 years, body weight <60 kg, creatinine
clearance >1.5 mg/dl (133 pmol/1)) [156-157].

It is necessary to emphasize that in spite of the fact that design
of the PIONEER AF-PCI study [158] included comparison of
the triple therapy (Warfarin + Clopidogrel + ASS) with double
therapy (Rivaroxaban in the dose of 15 mg + Clopidogrel),
prescription of the double antithrombotic therapy to all patients
with AF immediately after PCI is not supported by the current
recommendations. Experts allow the use of immediate double
therapy (the combination of peroral anticoagulant and Clopigrel
only in cases of very high risk of bleeding the example of which is
the history of major bleeding).

The opinion on the optimum duration of the triple antithrombotic
therapy (TAT) after a scheduled PCl in a patient with AF underwent
several considerable changes recently and still remains a subject
for discussion. The factors promoting the extension of TAT
include the use drug-coated stents of the first generation and
presence of the risk factors of thrombotic complications (such
as stenting of the left coronary artery trunk or the proximal
segment of the anterior descending artery, bifurcation stenting,

history of myocardial infarction or stent thrombosis, high SYNTAX
score). The high risk of bleedings and low atherothrombotic risk
(assessed also using the REACH or SYNTAX scales) support
shortening of TAT duration. According to the joint experts’ opinion
presented in the collegial document dated 2018, the TAT duration
may be from 1 to 6 months and the minimum duration may be
restricted to hospitalization period with administration of the
double antithrombotic therapy (combination of the full DPACG
dose and Clopidogrel) immediately after patient’s discharge from
the hospital [156]. Aspirin and Clopidogrel are administered after
obtaining the findings of CAG, just before PCl irrespective of the
chosen strategy. When administering the combined antithrombotic
therapy, it is reasonable to prescribe proton pump inhibitors with
the preventive purpose.

Algorithm for selection of the strategy for the multicomponent
antithrombotic therapy in patients with atrial fibrillation after ACS or
those who underwent scheduled PCl is presented in Fig. 14 and 15.

9.7. Anticoagulant therapy and invasive interventions

The modern viewpoints regarding the perioperative tactics
underwent several changes.

Minor invasive interventions (teeth extraction, procedures on
canals of dental root, minor dermatologic surgeries, cataract
removal), many invasive cardiologic interventions (coronary
angiography and percutaneous coronary intervention with
radial access, pacemaker implantation) can be carried out not
withdrawing peroral anticoagulants and the use of local hemostatic
agents. In this case, one should consider the possibility of
temporary withdrawal of Warfarin for the period of up to 48 hours
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A patient having indications for long-term anticoagulant therapy undergoes PCI because of ACS

Time Low risk of bleedings
from beginning of (HAS-BLED 0-2)
the treatment
0 v

1 month Triple therapy 3-6 months Triple therapy

- HEN 1 8

6 month

- Monotherapy with POAG
12 month
Monotherapy with POAG
After
12 months .

\ 4
. PACG . Aspirin 75-100 mg/day

Figure 14. Algorithm for administration of the antithrombotic therapy after PCI
in patients with ACS receiving peroral anticoagulants [2,155]

. Clopidogrel 75 mg/day

A stable patient having indications for long-term anticoagulant therapy undergoes scheduled PCI

y

. Time Low risk of bleedings
from beginning of (HAS-BLED 0-2)
the treatment
0 v
1 month Triple therapy >1 months Triple therapy
but not >6 months . . .
v HHE
6 month
Monotherapy with POAG Monotherapy with POAG
12 month
Monotherapy with POAG
After
12 months .

\ 4 . ;
. PACG . Aspirin 75-100 mg/day . Clopidogrel 75 mg/day

Figure 15. Algorithm for administration of the antithrombotic therapy after scheduled PCI
in patients with stable CHD receiving peroral anticoagulants [2, 155]

(with reaching INR values to the lower limit of the therapeutic “usual” for this patient, without the use of the loading dose, in the
range) without switching to heparin. Then the treatment with evening on the day of the surgery or in the next morning provided
Warfarin should be resumed in the maintenance dose, which is that hemostasis is adequate.
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Table 23. Recommendations on the period of DPACG withdrawal in case of scheduled invasive/ surgical interventions

Dabigatran Rivaroxaban Apixaban
High risk of High risk of High risk of
Risk of bleedings Low/stadard risk bleeding/ Low/stadard risk  bleeding/ Low/stadard risk  bleeding/
extensive surgery extensive surgery extensive surgery
CC >80 ml/min >24 hours >48 hours >24 hours >48 hours >24 hours >48 hours
CC 50-80 ml/min  >36 hours >72 hours >24 hours >48 hours >24 hours >48 hours
CC 30-50 ml/min  >48 hours >96 hours >24 hours >48 hours >24 hours >48 hours
CC 15-30 ml/min  Not indicated Not indicated >36 hours >48 hours >36 hours >48 hours

CC <15 ml/min

Not indicated

Not indicated

Note: CC - creatinine clearance

If it necessary to perform a surgical or diagnostic procedure
associated with the risk of bleeding in a patient with AF and
rheumatic valvular heart disease/ mechanical cardiac valve
prosthesis or high risk of thromboembolic complications (IS or
TSA in the nearest 3 months or total CHADS2 score = 5-6), one
should consider the possibility to stop temporarily the use of
vitamin K antagonists with switching to non-fractionated or low
molecular weight heparin in the doses used in the treatment of
venous thrombosis (use the “bridging therapy”). The parenteral
administration of anticoagulants may be resumed after the surgery
when stable hemostasis is ensured (optimally in the first 12-24
hours after the surgery, but this term may be extended to 48-
72 hours after major interventions and in case of high risk of
bleedings). If there is no bleeding, the administration of vitamin
K antagonist should be resumed also in the dose selected earlier.
The parenteral administration of anticoagulants may be stopped
not earlier that 5 days after resumption of intake of vitamin K
antagonists and not earlier than two successive days with INR
being at least at the lower limit of the therapeutic range [1-2].

Taking into account the rapid beginning of action and
prognosticated period of its stopping, DPACG do not require
the transition therapy with low molecular weight heparins [156].
But considering the risk of perioperative bleedings, DPACG
should also be withdrawn in case of surgical interventions and
the withdrawal duration depends on the risk of bleeding during
the surgical intervention and functional state of the kidneys (see
algorithm in Table 23).

If there are doubts concerning stopping of the anticoagulation
effect of DPAC some laboratory tests can be used (APTT or
thrombin time in dilution for Dabigatran, or prothrombin time anti-
Xa activity test with chromogenic substrates for Rivaroxaban and

Apixaban). But such strategy was never studies in clinical trials
and cannot be recommended for routine use [156].

After the surgery, the administration of new peroral
anticoagulants may be resumed immediately after achieving the
effective hemostasis.

9.8. Bleeding which developed during the
therapy with peroral anticoagulants

9.8.1. The treatment of bleedings which developed
during the therapy with peroral anticoagulants

In spite of long-term clinical experience, bleedings in patients
receiving peroral anticoagulants still remain the basic danger of
the therapy. For patients receiving the long-term anticoagulant
therapy, registration of minor and clinical significant moderate
hemorrhages in addition to fatal and life-threatening ones is
important for assessment of the treatment safety. Division of
bleedings into massive, moderate clinically significant and minor
ones was suggested in the large-scale GARFIELD-AF register of
patients with atrial fibrillation [160].

It should be emphasized that according to recent data, the rate
of massive bleedings during ACTh does not exceed 2-5% annually
[161], and it should be mentioned that the rate of bleedings basing
the findings of clinical trials is as a rule lower than that when the
same antithrombotic drugs are used in actual clinical practice. But
the high risk of bleedings a priori should not be the only one ground
for refusal from anticoagulants in patients with AF of high risk.

If bleedings develop during the therapy with peroral anticoagulants,
it is necessary to reveal a bleeding source, assess more precisely
its recentness and estimate bleeding severity. It is also necessary to
determine more precisely the time of the last intake of anticoagulant
and assess presence of other factors increasing the risk of bleeding

Table 24. Determination of bleeding type according to GARFIELD-AF register [160]

Evident bleeding associated wit at least one sign of the following:
» decreased of hemoglobin level by >2 g/dl or

need in hemotransfusion of =2 blood doses
having clinically significant localization (intracranial, intraspinal, intraocular, heart

tamponade, intraarticular, intramuscular with compression syndrome, retroperitoneal)

Massive hemorrhagic .
complications .
- fatal

Moderate clinically significant
hemorrhagic complications

Minor hemorrhagic complications

Evident bleeding which did not reach criteria of “massive” bleeding but which
required medical intervention, change of the therapeutic regimen by a doctor or was
associated with pain, discomfort or change in the patient’s habitual activity

All other bleedings not meeting the criteria of “massive” and
“moderate clinically significant” bleedings
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(concomitant therapy, chronic kidney disease, alcohol abuse) and
concomitant therapy. Hemoglobin level hematocrit, thrombocyte
number, creatinine clearance should be assessed of out laboratory
tests. INR and APTT should be determined in patients receiving VKA.
The coagulation tests performed during the treatment with DPACG
do not provide the full information, nevertheless, increased APTT in
case of use of Dabigatran evidences its presence in the blood. So,
diluted thrombin time (Hemoclot test) can be helpful also during the
treatment with Dabigatran and determination of anti-Xa factor activity
can be useful during the treatment with Xa factor inhibitors [156].

The treatment of any bleeding is based on the search and removal
of its source. In case of acute bleeding one can speak of surgical or
endoscopic hemostasis, mechanical vessel compression. In case
of massive bleeding it is often required to restore hemodynamic
parameters by fluid volume replacement, and rarer by the use of
inotropic support. Blood transfusion should not be administered
without critical necessity. The blood component transfusion is
not a method for correction of hemodynamic parameters. The
decrease of hemoglobin level to less than 7 g/dl and lowering
of hematocrit to less than 25% is the grounds for transfusion of
packed red cells. The platelet concentrate may be transfused in
case of continuing life-threatening bleeding, in spite of all above
measures and decrease of thrombocyte number to less than 60
thousand/pl. The long-term therapy with iron preparations is
indicated further in case of massive bleeding. The administration

of erythropoietin is not justified taking into account the increased
risk of thromboembolic complications.

The optimum method to neutralize the action of VKA consists in
parenteral administration or peroral intake of vitamin K1, which is not
available in RF. Vicasol, which is available on the home pharmaceutical
market, is the K2 vitamin precursor; its action develops very slowly,
therefore, administration of Vicasol for the treatment of acute bleeding
with simultaneous treatment with VKA is not effective. The peroral
intake of Phytomenadione, which is available in Russia, makes a
patient resistant to the action of indirect anticoagulants for 7-10 days
and, therefore, it should not be used in these clinical situations.

The preferable approach consists inadministration of prothrombin
complex concentrate (PCC) containing coagulation factors, the
synthesis of which is blocked by VKA, and also proteins C and S.
The coagulation factor concentration in PCC is 25 times higher than
that in the plasma. The PCC dose is 25 IU/kg for baseline INR = 1.9-
3.5, 35 1U/kg for INR=4.6-6.0 and 50 1U/kg for INR of more than 6.0
for full neutralization of VKA action (INR <1.2).

It was shown that intake of 50 g of activated carbon lowered
absorption of Dabigatran (if it was taken not ore than 2 hours
ago) and, possibly, Rivaroxaban and Apixaban (if they were taken
not more than 4-6 hours ago). Dabigatran elimination can be
significantly increased by hemodialysis. If anticoagulant was taken
not long ago or overdosage of DPACG is suspected, gastric lavage
may be performed.

Bleeding during the therapy with ACG (Warfarin or DPACG)

»  Time of the last administration and dose of VKA/DPACG
¢ Assessment of hemodynamics and blood tests (hemoglobin, erythrocyte, thrombocyte num-
ber, creatinine clearance, coagulation tests, INR for patients receiving Warfarin)

VKA

Withdrawal of VKA until INR reaches < 2.0 Mild

Mechanical compression
Surgical/endoscopic hemostasis

Fluid volume replacement

Transfusion of packed red cells, if
necessary, platelet concentrate (if Tr

level decreases to <60x109/1)

e Withdrawal of VKA until INR reaches < 2.0

e The possibility to administer PCC (Prothromplex
600©) or FFP should be provided if necessary

e Consider the question about blood
corpuscle replacement

Moderately severe

Life-threatening

DPACG

Miss the next dose of DPACG

Mechanical compression
Surgical/endoscopic hemostasis

Fluid volume replacement

Transfusion of packed red cells, if necessary,
platelet concentrate (if thrombocyte

level decreases to <60x109/1)

e Withdrawal of VKA until INR reaches < 2.0
For Dabigatran:

e Maintain adequate diuresis

e Discuss hemodialysis

e Discuss administration of Idarucizumab

e (carbon hemoperfusion ?)

For Dabigatran:

e |darucizumab

e if the specific antidote is not available: PCC
(Protromplex 600°) / activated PCC (Feiba 600®)

» |tis possible to administer rVIla (NovoSeven®)

Figure 16. The strategy for treatment of patient suffering from AF with active bleeding,

which developed during the therapy with peroral anticoagulants

ACG - anticoagulants, DPACG - direct peroral anticoagulants, INR — international normalized ratio, VKA — vitamin K antagonists, Tr
— thrombocytes, PCC — prothrombin complex concentrate, FFP — fresh frozen plasma
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Severe bleedingsincludingthose requiring an emergency surgical
intervention, make it necessary to stop the action of anticoagulants.
At present two drugs are approved for use: Idarucizumab, the
specific antidote against Dabigatran, and Andexanet alfa, which
is a specific antagonist of Xa factor inhibitors. Idarucizumab has
been registered in RF since the end of 2018. The recommended
dosing regimen of Idarcizumab is two boluses or two successive
infusions of 2.5 g of the drug. Another specific antagonist of Xa
factor inhibitors, Ciraparantag, is also at the stage of clinical trials.
If specific antidotes are not available, it is possible to use the
prothrombin complex concentrate, preferably, its activated form,
in the dose of 50 U/kg body weight (the daily dose should not
exceed 200 U/kg body weight). The activated recombinant factor
VIl in the dose of 90 pg/kg can be used as a drug of the second
line [162-164]. The administration of a specific antidote or PCC
without any preliminary analyses is justified only in patients with
life-threatening bleedings (e.g., intracranial bleedings) or in those
patients, for whom an emergency surgical intervention is indicated
because of life-threatening condition (e.g., for aortic aneurysm
rupture). In all other situations one should assess whether the
anticoagulant is present in the blood in a sufficient quantity, i.e,
whether the substrate is available for administration of the drug
stopping the action of DPACG. If such drug has been administered,
the coagulation tests performed over time, allow to assess the
efficiency of stopping of the anticoagulant action [165].

Minor bleedings require only temporary withdrawal of
anticoagulants (VKA should be withdrawn until INR lowers to <
2.0 and DPACG should be withdrawn for 1 day). it is important to
explain to a patient the significance of compliance for the therapy
and baselessness of refusal from intake of ACTh even in case of
recurrence of minor bleedings.

9.8.2. Resumption of the antithrombotic therapy after bleeding

In accordance with the consensus of the task force on
thromboses of the European Society of Cardiology dated 2017,
the tactics of the antithrombotic therapy after developed bleeding
is determined by the ratio of the risk of ischemic and hemorrhagic
complications [165].

The category of the high risk of bleeding recurrence includes
intracranial or life-threatening extracranial bleedings, which
developed without visible provoking factors (e.g., injury,
invasive intervention, arterial hypertension, antithrombotic drug
overdosage), when any therapeutic methods are impossible
or ineffective or a bleeding source has been found but it is
unremovable. Patients with very high risk of thrombosis and
simultaneous very high risk of repeated bleedings are the most
difficult and require the individual collegial decision made by a
multidisciplinary team. Nevertheless, if the risk of thrombosis
is higher than the risk of repeated bleeding, the antithrombotic
drug should not be withdrawn. The category of patients with high/
very high risk of ischemic stroke includes patients with AF with
CHA,DS,-VASc score >4, patients with mechanical cardiac valve
prostheses or circulatory support devices.

The anti-thrombotic drug can be withdrawn only for a short period
until the patient’s condition stabilizes in case of the comparable risk
of thrombosis and bleeding. If the risk of bleeding is higher than the
probability of ischemic complications, the drug should be withdrawn
until the patient’s condition stabilizes, and then it is necessary to
consider the decrease of the number and/or dose of antithrombotic
drugs taken for a long period. Specific cases, which are the most

common in the clinical practice in accordance with recommendations
given by the experts of the task force on thromboses of the European
Society of Cardiology are considered below [165].

Anticoagulant therapy after intracranial bleeding

« ACTh may be resumed in most cases 1 week after
previous extracranial bleeding (the risk of thromboembolic
complications the most often exceeds already the probability
of repeated bleeding by this time).

- If an antidote (e.g., Idarucizumab) was used to stop the action
of DPACG, ACTh should be resumed as early as possible
(preferably, in 3-4 days if the individual risk profile allows this).

» When resuming DPACG, the renal function should be
assessed to avoid the excessive drug accumulation and
increased risk of bleeding.

« The administration of Dabigatran and Rivaroxaban is
associated with the increased risk of GIB. If a patient has
GIB during the therapy with these drugs, switching to VKA or
Apixaban should be considered.

« The withdrawal of VKA is associated with very high risk of
valve thrombosis and SE in patients with mechanical heart
valve prosthesis (especially in the mitral position), therefore,
ACT should not be withdrawn in most cases in such patients.

Triple antithrombotic therapy after extracranial bleeding

- If bleeding develops in a patient with nonvalvular AF, who
receives ACTh and two antiaggregants after PCI, one of
antiaggregants should be withdrawn (Clopidogrel should not
be withdrawn during the first month after PCI). For patients
receiving Warfarin, INR should be maintained i the range of
2.0-2.5; the time in the therapeutic rage of INR should be
not less than 65-70%. DPACG should be administered in the
minimum doses, which are effective for prevention of stroke
(Dabigatran should be prescribed in the dose of 110 mg
twice daily and other drugs should be administered in the full
dose if there no additional criteria for its reduction according
to the instruction for use).

« The double antiaggregant therapy may be administered after
bleeding in patients with nonvalvular AF and the low risk of
stroke (CHA,DS,-VASc score = 1 in males or 2 in females)
receiving the combined therapy including anticoagulants for
12 months after PCI/ACS.

9.9. Anticoagulant support of cardioversion

The sinus rhythm recovery in patients with atrial fibrillation may
be complicated with stroke or systemic thromboembolism [166].
The rate of such complications is on average 5-7% while the use of
preventive anticoagulant therapy can lower this risk to the level of
less than 1%. The maximum risk of thromboembolic complications
is observed during the first 72 hours after cardioversion (CV); the
predominant percentage of unfavorable events takes place during the
first 10 days [166-167].

Thromboembolism occurs the most often at the moment of the
sinus rhythm recovery due to separation of thrombotic masses
formed earlier in the left atrium an its auricle. A thrombus is
separated from the atrium wall because of increased myocardial
contractility during the sinus rhythm as compared to atrial
fibrillation. Thrombosis can develop somewhat rarer in the left
atrium after the sinus rhythm recovery due to atrial myocardium
stunning which contracts poorly yet for some time and releases
paracrine factors increasing thrombogenicity of the left atrium
endocardium. The degree of such transient myocardium
dysfunction depends on the duration of AF episode.
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Just therefore AF episodes should be divided by their duration
from practical view point: less than 48 hours and more than
48 hours (or of unknown duration). An AF paroxysm lasting
for less than 48 hours is associated with relatively low risk of
thromboembolism, therefore, CV may be carried out in such case
without preliminary long-term therapy with anticoagulants.

The new data shows that CVis complicated with thromboembolic
events significantly rarer if is was performed within the time
period of less than 12 hours after onset of the rhythm disorder
episode. So, in the study performed by I. Nuotio et al. [168] the
rate of thromboembolic complications after cardioversion carried
out within the first 12 hours with anticoagulants was 0.3% and

it was 1.1% (p=0.004) in the intervals of 12-24 hours and 24-
48 hours. Even patients with the low risk of stroke (CHA,DS,-
VASc score 0-1) had thromboembolic complications with the
rate of 0.2% in case of cardioversion within the first 12 hours,
0.4% in the interval of 12-24 hours ad 0.9% in the interval of
24-48 hours (p=0.06 for differences between groups). In the
FinCV retrospective analysis [166] the rate of stroke developed
during cardioversion in patients with CHA,DS,-VASc score <1 and
duration of AF episode of less than 48 hours, who did not receive
anticoagulants, was 0.4% (10 cases per 2772 patients) while
patients receiving anticoagulants had no strokes. Basing on the
presented data, any CV should be performed with simultaneous
anticoagulant support.

(Electric or pharmacologic) cardioversion is indicated

Patient receives OAG for >3 weeks
In case of any duration of AF episode:

»  DPACG: elucidate compliance
»  Warfarin: determine INR

v

Patient does not receive anticoagulants

v v

AF > 48 hours AF < 48 hours

v v v

* * Purpose - early cardioversion E:rrc?ig?/zr_sgiae
o DPACG: patient is Anticoagulant therapy Administer fast-acting ACG: ACG >3 weeks Start LMWH/
most likely, compl}ant is inadequate: cor- EPACGb: sftarting gt Ieast_4 contral of com[;;liance NFH (after
o Warfarin: INR 2.0-3.0 rect the treatment Lf\)lluvr\?H 7N(I):ﬁ (cae;;elroversmn for DPACG, INR cardioversion
J : cardioversion— OAG) for Warfarin, if . — PACG)
I I | A TE-EchoCG before necessary, correction
' Doubts in compliance, high risk of TEC (especially, for 1 cardioversion of the therapy
: AF episode >48 hours): TE-EchoCG* is advisable :
LA oo ol gt b S bty s gt R
\/ y J
Bt Doubtsmcomhance """" 1 I Follow the protocol !
* . high risk of TES' : 1 1 of your institution: |
1 . [ B . 1
—— ' TE-EChoCG™ is advisable 4 St without :
Repeated thrombosis basing y e 11 TE-EchoGG™ 4

on findings of TE-EchoCG:

1) delay cardioversion; 2) extent
the therapy with anticoagulants for
at least 3 weeks (preferably with
LMWH); 3) repeat TE-EchoCG

v

Repeated thrombosis basing
on findings of TE-EchoCG:
1) change ACG; 2) prefer the
tactics for control of HR

A * A

Cardioversion

v

Continue PACG for at least 4 weeks (or more depending on CHA,-DS,-VAS,, score)

Tpom6ba no AaHHbIM
YM-3xo0-KI HeT

Figure 17. Algorithm for anticoagulant support of cardioversion in patients with AF (according to [170] with modifications)

*according to the current recommendations of the European Society of Cardiology (2016) [2], TE-EchoCG is not obligatory in these clinical
Situations. It is the most advisable to perform this study in patients with the high risk of thromboembolic complications (and LA thrombo-
sis, respectively) and also if there are doubts in the compliance for the treatment with anticoagulants. A protocol should be developed to
each specific clinic taking into account its technical resources and experience of the staff, this protocol would regulate the use of TE-
EchoCG before cardioversion. PACG — peroral anticoagulants, AF — atrial fibrillation, LMWH — low molecular weight heparins, NFH — non-
fractionated heparin, TEC — thromboembolic complications, DPACG — direct peroral anticoagulants.
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An atrial fibrillation episode lasting for ore than 48 hours or of
unknown recentness

If an atrial fibrillation episode lasts for more than 48 hours or
recentness of its onset is unknown, in this case there are two
approaches to prevention of thromboembolic complications
associated with cardioversion (Fig. 17). The first approach
consists in administration of the anticoagulant therapy at east for
3 weeks before CV and for 4 weeks after it. The anticoagulants
are administered for this period irrespective of the risk of stroke
and systemic thromboembolism as per CHA,DS,-VASc scale and
the method for sinus rhythm recovery (electric or pharmacological
method). The peroral anticoagulants (DPACG or Warfarin are
used). It is critically important to make sure that the optimum
anticoagulation level is ensured for the whole period of the
treatment. INR in patients receiving Warfarin should be in the target
range of 2.0-3.0. Patients receiving DPACG should be interviewed
in detail about their compliance for the treatment, their answers
should be recorded in the medical documentation. If a patient
missed at least one daily dose of DPACG (1 intake for Rivaroxaban,
2 intakes for Apixaban and Dabigatran) during 3 weeks preceding
cardioversion, he (she) is considered as not having compliance
for the treatment, and 3 weeks should be counted again from that
moment when he(she) started to take the drug without missing
the daily dose. If there are doubts regarding the compliance for the
treatment, TE-EchoCG should be performed before cardioversion
even if the previous therapy with DPACG formally was long (>3
weeks) [2, 169].

If a patient receives already any peroral anticoagulant, it is
necessary to continue its administration and assess adequacy
of anticoagulation in the previous 3 weeks. If a patient received
anticoagulants during this period and the degree of anticoagulation
is optimum, cardioversion may be performed immediately.
If a patient did not receive anticoagulants earlier or he(she)
interrupted their intake, anticoagulant should be administered
de novo. Warfarin is prescribed simultaneously with parenteral
administration of low molecular weight or non-fractionated
heparin in the doses recommended for the treatment of venous
thrombosis (e.g., Enoxaparin in the dose of 1 mg/kg body weight
twice daily, NFH in the dose of 450 U/kg body weight daily in
2-3 injections subcutaneously). The combined administration
of heparin and Warfarin continues for not less than 5 days until
INR in two successive measurements does not reach values >2.
After that heparin is withdrawn and the treatment with Warfarin is
continued. As DPACG start to act to the full extent several hours
after intake of the drug they are administered without heparin [2]

According to the currently available data (subanalyses of RE-
LY, ROCKET-AF, ARISTOTLE, ENGAGEAF-TIMI 48 studies and also
X-VeRT, ENSUREAF, EMANATE studies) Warfarin and DPACG
are comparable in efficiency regarding prevention of systemic
embolism during cardioversion [171].

In this situation DPACG are superior regarding greater
predictability of the action, absence of time loss for selection of
the drug dose. The time before cardioversion in anticoagulant-
naive patients, to whom DPACG were administered, even at
specialized anticoagulation clinics is lower by 20-30% than that
in patients receiving Warfarin. Considering the data of different
clinics, the average time required for selection of the adequate
dose of Warfarin before cardioversion may be drawn out for
up to 12 weeks. Thus, the selection of DPACG can shorten the

expectation time of the procedure, makes it possible to schedule
the accurate date for it, what, in its turn, will lower the psycho-
emotional stress for a patient.

TE-EchoCGforruling outthe presence of thrombiin the left atrium
can serve as an alternative to relatively long preliminary treatment
with anticoagulants [172]. Besides that, CV under control of TE-
EchoCG can be used in those cases when the patient’s condition
requires fast sinus rhythm recovery or shortened duration of
the anticoagulant therapy (because of patient’s refusal or risk
of bleedings), if there are doubts in patient’s compliance for the
treatment with anticoagulants or in case of high clinical probability
of thrombus presence in LA and its auricle [2].

If there are no thrombi in the LA cavity and auricle CV may be
performed. The thrombus absence before cardioversion does not
eliminate the need to administer the anticoagulant therapy before,
during and after rhythm recovery because athrombus can be formed
newly under conditions of LA myocardium “stunning”. In order to
provide for the adequate anticoagulation during cardioversion, it is
possible to administer Warfarin (minimum 5 days before scheduled
cardioversion; the procedure should be performed with INR in the
range of 2.0-3.0), DPACG (at least one dose not less than 4 hours
before cardioversion) and also NFH in the form of intravenous
infusion or LMWH in the form of subcutaneous injections in doses
used for the treatment of venous thrombosis [173].

It is important to emphasize that adequate anticoagulation is
provided for at first, then TE-EchoCG is performed,; if there is no
thrombus, CV is carried out as soon as possible.

If TE-EchoCG reveals a thrombus (or spontaneous echo-
contrasting phenomenon of degree Ill-1V), CV is not performed.
The anticoagulant therapy is continued for not less than 3
weeks more. If a thrombus has been formed in LA with previous
anticoagulant therapy, its adequacy should be assessed (the time
in the therapeutic range of INR for Warfarin, compliance for the
treatment for DPACG). According to the findings of some studies
and also basing on the experience of our clinic, the optimum
results regarding thrombus dissolution can be achieved by using
LMWH (Enoxaparin in the dose of 1 mg/kg body weight 2 times
daily subcutaneously). TE-EchoCG should be repeated after a
repeated period of the treatment (not less than 10-14 days when
using Enoxaparin) [174].

If a thrombus is dissolved, CV may be performed. If a thrombus
is preserved, cardioversion is not allowed. The tactics for heart
rate control may be selected in this case, especially, if the target
HR values are not achieved. The change of anticoagulant should
be considered [96].

The question on the necessity to perform TE-EchoCG before
cardioversion after adequate three-week anticoagulation still
remains open. This manipulation in principle is not essential. But
there is data that such investigation reveals a thrombus in the
LA auricle in 6% of cases [175]. It is important that the above
investigation revealed a thrombus in LA auricle after 3 weeks of
adequate anticoagulant therapy only in patients with lowered LV
function (LV EF <40%); all these patients had CHA,DS -VASc score
>5. The rate of LA auricle thrombosis in this patient category was
17.9% in spite of the treatment. According to our opinion, if it is
possible to perform TE-EchoCG before cardioversion, especially
scheduled one, this should be done, first of all, in patients with the
high risk of thromboembolic complications.
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When AF episode lasting for more than 48 hours is revealed,
it is necessary to provide as soon as possible the adequate
anticoagulation with DPACG or LMWH/NFH with further transition
to vitamin K antagonists irrespective of the strategy chosen by
an attending physician (early GV after TE-EchoCG or late CV after
administration of anticoagulants for 3 weeks).

The beginning of the anticoagulant therapy should not delay
the emergency cardioversion in patients with AF paroxysm and
instable hemodynamics or acute myocardial ischemia caused by
the paroxysm irrespective of its duration. According to our opinion,
it is advisable in this case to administer parenteral anticoagulants
(NFH or LMWH) intravenously and then to switch to peroral
anticoagulants. Nevertheless, it should be noted that any special
clinical trials for search of the optimum strategy of anticoagulation
in this situation were not performed.

The anticoagulant therapy is to be continued for 4 weeks after
cardioversion. The necessity of further long-term anticoagulant
therapy is assessed after the period basing on stratification of the
risk of thromboembolic complications as per CHA,DS,-VASc scale.
If the risk of thromboembolism is high (CHA,DS,-VASc score >1 in
males and >2 in females), the anticoagulant therapy is continued
indefinitely (for the term of life) even in case of preserved sinus
rhythm after cardioversion and anticoagulants may be withdrawn
in case of low risk [2].

AF episode lasting for less than 48 hours

If the duration of AF episode is less than 48 hours, CV may be
performed without preliminary long anticoagulant preparation and
TE-EchoCG [176].

Nevertheless, anticoagulants should be administered to all
patients (with both high and low risk of stroke) before cardioversion.
If a patient did not receive peroral anticoagulants, the parenteral
administration of heparin (non-fractionated or low molecular weight
heparin) is used as a rule in his situation with subsequent scheduled
transition to peroral anticoagulants [2]. Today the data on how safe
the administration of one dose of DPACG and cardioversion without
TE-EchoCG would be is restricted by a small sample of such patients
from the EMANATE study (n=753) [177]. The European experts do
not recommend such approach yet [2], while recommendations of
AHA/ACG of 2019 on management of patients with AF allow the use
of DPACG in such clinical situation [96].

If a patient already receives peroral ACG, it is necessary to
assess anticoagulation adequacy (estimate patient’s compliance
for the treatment with DPACG, and determine INR for Warfarin);
if necessary, the treatment should be corrected and cardioversion
should be carried out.

As we already said above, some risk of thromboembolic
complications is present also in case of relatively short duration
of AF episode. Therefore, evidently, it is justified to perform TE-
EchoCG before cardioversion even if the AF paroxysm duration is
less than 48 hours in patients with very high risk of thromboembolic
complications, lowered LV EF, in case doubts in compliance.

It is advisable to develop the standard protocol for performing
cardioversion at each specific clinic taking into account its
equipment, technical resources and experience of the staff and
follow this protocol in future.

The data on the risk of thromboembolic complications in
patients with atrial flutter is limited. But there is evidence of
thrombus formation in LA in patients with this rhythm disorder

and also transition of atrial flutter to AF, therefore, according to
most experts, the tactics of the anticoagulant therapy in case of
atrial flutter is similar to that in patients with AF [2].

The anticoagulant prevention algorithm does not depend on
the method for sinus rhythm recovery (pharmacologic or electric
method).

It is preferable to perform TE-EchoCG before CV to patients with
implantable devices for occlusion of the LA auricle and isolation
of the LA auricle using surgical methods. This is associated with
the fact that the junction between the LA cavity and its auricle
may be preserved in patients who underwent these procedures.
The presence of the residual blood flow can increase significantly
the risk of thromboembolic complications (even to a greater
extent than before the procedure of ALA isolation), especially, if
patients do not receive the anticoagulant therapy. Besides that,
TE-EchoCG not infrequently reveals an asymptomatic thrombus
on the occluder surface which also can be the cause of systemic
embolism in case of cardioversion [178].

9.10 Anticoagulant therapy before, during and after the procedure
of radio frequency and cryoablation for atrial fibrillation

If a patient scheduled for ablation does not receive peroral
anticoagulants, they should be administered minimum 3 weeks
before scheduled intervention (especially to patients with high risk
of TEO, persistent AF form) [88]. TE-EchoCG should be performed
before ablation: LA auricle or cavity thrombosis, high degree of
spontaneous Echo-contrasting are a contraindication for ablation.

Ablation for AF is associated, on the one side, with the high risk of
thromboembolic complications and, on the other hand, with the high
risk of bleedings (especially, if the interatrial septum is punctured
without additional visualization) [88]. Such risk profile preconditions
the intervention without withdrawal of peroral anticoagulants. If
ablation is performed during the therapy with Warfarin, INR on the
day of the intervention should be 2.0-2.5. The results of VENTURE-
AF [179], RE-CIRCUIT [180], AXAFA-AFNET 5 [181] and ELIMINATE-
AF [182] studies suggest that ablation may be also performed with
simultaneous treatment with DPACG. The last intake of the drug
should take place not less than 12 hours before the intervention.

NFH should be administered just during ablation with reaching the
activated coagulation time (ACT) of 300-350 s [183]. One should
remember that heparin dose and time from the moment of its injection
can be more during the therapy with DPACG for achieving the target
ACT values (this is associated with the direct interaction between
DPACG and ACT test). It is advisable to administer Protamine Sulfate
after completion of the procedure. The therapy with DPACG may be
resumed 3-5 hours after removal of the introducer provided that
hemostasis is adequate and there are no signs of hemopericardium
[155]. It should be noted that ablation without withdrawal of
peroral anticoagulants is the optimum tactics minimizing the risk of
thromboembolism and bleedings (as compared also to tactics of the
“bridging therapy”) [184].

Peroral anticoagulants should be administered minimum for
2 months after ablation. Further the need in administration of
anticoagulants is determined by the standard algorithm for patients
with AF basing in CHA,DS,-VASs score irrespective of ablation
success, i.e. performing ablation in patients with the high risk of
thromboembolic complications does not free from the necessity to
take anticoagulants [180]. This is caused by the fact that ablation
efficiency on average does not exceed 70%; AF often becomes
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asymptomatic what does not exclude the probability of stroke or The basic provisions on prevention of stroke and systemic
systemic thromboembolism. If a patient insists on withdrawal of thromboembolism in patients with atrial fibrillation are presented
anticoagulants because symptomatic AF is absent, multi-day ECG in Table 25.

monitoring should be performed to rule out AF recurrence.
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Table 25. Basic recommendations for prevention of stroke and systemic thromboembolism in patients with atrial fibrillation
Recommendation Class Level Reference
General provisions

It is recommended to use the CHA,DS,-VASc in order to assess the risk
of stroke in patients with nonvalvular atrial fibrillation.

The selection of the antithrombotic therapy should be based on the ratio between absolute risks of stroke/
thromboembolism and bleedings and also on the assessment of the total clinical benefit for a specific patient.

The assessment of the risk of bleeding in all patients is advisable before administration of the 1,2,138
antithrombotic therapy in order to reveal the modifiable risk factors of hemorrhagic complications

The permanent administration of peroral anticoagulants with the purpose of prevention of thromboembolic
complications is recommended to male patients having the total CHA DS, - VASc score > 2

The permanent administration of peroral anticoagulants with the purpose of prevention of thromboembolic
complications is recommended to female patients having the total CHA DS, - VASc score > 3

Administration of peroral ACG with the purpose of prevention of thromboembolic
complications can be recommended to males with CHA,DS,-VASc score = 1
taking into account the patient’s individual features and preferences

Administration of peroral ACG with the purpose of prevention of thromboembolic
complications can be recommended to females with CHA,DS,-VASc score =2
taking into account the patient’s individual features and preferences

If VKA are administered, it is recommended to achieve the maximum time in the
therapeutic range of INR (2.0-3.0) which should be estimated regularly.

Only VKA (INR>2.0-3.0) are recommended for patients with moderate or
severe mitral stenosis or with mechanical artificial valve.

If the anticoagulant therapy is administered for the first time direct peroral 1,2,134-
anticoagulants (Apixaban, Dabigatran, Rivaroxaban) are superior to Warfarin 136
(provided that there are no contraindications for their administration)

If INR is often outside the therapeutic range (<65%) during the therapy with Warfarin, 1,2,134-
administration of DP ACG should be considered (if there are no contraindications). 136

Switching from VKA to DP ACG is also possible in accordance with patient’s wishes.

The routine combination of ACG with antithrombocytic drugs increases the risk of bleedings
therefore, it is not recommended for patients if additional indications are absent.

It is not recommended to administer the anticoagulant or antiaggregant therapy in males
and females with AF when there are no risk factors of thromboembolic complications

The monotherapy with antithrombocytic drugs is not recommended
for prevention of stroke in patients with AF

DPACG are not recommended to patients with mechanical heart valves
DPACG are not recommended to patients with moderate and severe mitral stenosis
Prevention of thromboembolic complications in patients undergoing cardioversion

If cardioversion is scheduled, the therapy with LMWH, NFH (in the doses approved lla
for the treatment of venous thrombosis) or DPACG should be started as soon as
possible to all patients who do not receive anticoagulants for a long period.
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If the duration of AF episode is 48 hours and more or if the duration of the rhythm disorder episode is 1,2
unknown, the-duration of the anticoagulant therapy before cardioversion should be not less than 3 weeks.
For this purpose peroral anticoagulants should be used: Warfarin (INR 2.0-3.0), Apixaban, Dabigatran or
Rivaroxaban.

The beginning of the therapy with Warfarin should be combined with the treatment with NFH or LMWH until
the target range of INR is reached (not less than 5 days).

The anticoagulant therapy is indicated irrespective of CHA,DS,-VASs score and the

method for sinus rhythm recovery (pharmacologic or electric method)

If early cardioversion is scheduled for a patient with AF episode lasting for less than 48 hours
who does not receive the anticoagulant therapy, administration of NFH or LMWH (in the doses
approved for the treatment of venous thrombosis) should be started as soon as possible

If a patient not receiving the anticoagulant therapy has indications for emergency cardioversion
because of hemodynamic instability or acute myocardial ischemia, administration of
NFH or LMWH (in the doses approved for the treatment of venous thrombosis)

The duration of the anticoagulant therapy should be not less than 4 weeks after any cardioversion
If NFH or LMWH was administered initially, it is advisable to switch a patient to peroral anticoagulants

In 4 weeks after cardioversion a decision should be made on the necessity of the anticoagulant
therapy basing on the risk of stroke (CHA,DS,-VASs score). The therapy with peroral
anticoagulants should be continued for the term of life in patients with risk factors of

stroke even in case of stable preservation of the sinus rhythm after cardioversion.

The anticoagulation regimen in case of cardioversion in patients with

atrial flutter is similar to that in patients with AF.

Ruling out the thrombus presence in the left atrium and its auricle with the help of
transesophageal echocardiography with preliminary achieved therapeutic anticoagulation

level is an alternative to long-term anticoagulation before cardioversion

If the transesophageal echocardiography reveals a thrombus in the left atrium, cardioversion

is not allowed. The anticoagulant therapy should be continued at least for 3 weeks

If the repeated transesophageal echocardiography does not reveal a thrombus, cardioversion should
be performed and the anticoagulant therapy should be continued for at least 4 weeks more

If the repeated transesophageal echocardiography revealed a preserved thrombus, cardioversion is not
allowed. The issue should be considered on alternative tactics for the treatment (heart rate control)
The early cardioversion in a patient with AF episode lasting for less

than 48 hours may be performed without TE-EchoCG.

Direct peroral anticoagulants (Apixaban, Dabigatran, Rivaroxaban) may not be used for the
anticoagulant support of cardioversion in patients with mechanical heart valve prosthesis

(level of evidence B) or moderate or severe mitral stenosis (level of evidence C)

Occlusion and isolation of the auricle of the left atrium

A patient with AF and the high risk of stroke should continue the use of

anticoagulants after surgical isolation or occlusion of the LA auricle

ALA occlusion may be considered as a method for prevention of stroke in patients with

AF having contraindications for the long-term anticoagulant therapy (e.g., patients with

history of life-threatening bleedings the cause of which cannot be removed)

Surgical occlusion or isolation of ALA can be considered as a method for prevention of

stroke in patients with AF who are scheduled for cardiosurgical intervention

Surgical occlusion or isolation of ALA can be considered as a method for prevention of b
stroke in patients who are scheduled for a thoracoscopic surgery because of AF

Secondary prevention of stroke in patients with AF
It is not recommended to administer NFH or LMWH to patients with AF immediately after ischemic stroke.

The compliance for the therapy should be assessed and optimized in patients with AF with
previous ischemic stroke or transient ischemic attack during the anticoagulant therapy
The treatment with ACG should be interrupted for 3-12 days (depending on the results of
risk assessment of bleeding and repeated stroke by a multidisciplinary specialist team)

in patients receiving anticoagulants with history of moderate or severe stroke

For patients with AF with previous ischemic stroke the question should be

considered on administration of Aspirin as a drug for secondary prevention before
beginning or resumption of the therapy with peroral anticoagulants

Thrombolysis with the use of recombinant tissue plasminogen activator is not recommended in
INR exceeds 1.7 (or APTT is beyond the reference values in patients receiving Dabigatran)
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DIAGNOSIS AND TREATMENT OF ATRIAL FIBRILLATION

DPACG are the more preferable drugs than VKA or Aspirin in patients with AF with history of stroke

It is not recommended to administer the combined therapy with peroral anticoagulants
and antiaggregants to patients with AF after ischemic stroke or TIA

Peroral anticoagulants may be resumed 4-8 weeks after intracranial hemorrhage in patients
with AF provided that the cause of bleeding is removed and risk factors are corrected

Minimization of the risk of bleedings during the anticoagulant therapy.
Management of patients with bleedings during the anticoagulant therapy

The control of blood pressure level in patients with arterial hypertension allows to lower the risk of bleedings | lla

If Dabigatran is administered to patients older than 75 years, the decreased drug dose Ilb
(110 mg x 2 times daily) may be considered to lower the risk of bleedings

One should prefer VKA or other DP ACG as compared to Dabigatran in the dose of 150
mg twice daily, Rivaroxaban in the dose of 20 mg once daily or Edoxaban in the dose
of 60 mg once daily in patients with the high risk of gastrointestinal bleeding

It is necessary to discuss refusal from alcohol use with patients receiving the therapy
with peroral anticoagulants. The treatment should be suggested if necessary

The “bridging therapy” using NFH or LMWH should be administered to patients with AF and
mechanical heart valve during the invasive intervention requiring withdrawal of Warfarin

The decision on the usefulness of the “bridging therapy” in patients with AF without
mechanical heart valves should be based on the ratio between the risk of thromboembolism
and bleeding and also the duration of Warfarin withdrawal period.

The routine assessment of genetic sensitivity to Warfarin is not recommended

Idarucizumab should be administered to a patient receiving Dabigatran in case of life-
threatening bleeding or the need in emergency surgical intervention

The resumption of anticoagulants after a bleeding episode seems helpful in most patients. Such
decision based on comparison of the risk and severity of repeated bleeding and thromboembolism
should be made by a multidisciplinary team. The doctors’ conference should assess all
possibilities for the anticoagulant treatment and other interventions for prevention of strokes,
determine the tactics for maximum correction of risk factors of bleedings and stroke

It is recommended to interrupt the therapy with peroral ACG to patients with AF having
symptoms of acute serious massive bleeding until the cause of bleeding is removed
Recommendations on the combined therapy with peroral anticoagulants and antiaggregants

Administration of the triple antithrombotic therapy (peroral anticoagulants in combination with lla
Aspirin and Clopidogrel) at least for 1 month irrespective of the stent type should be considered after
a scheduled percutaneous coronary intervention in a patient with AF and the high risk of stroke

Administration of the triple antithrombotic therapy (peroral anticoagulants in combination lla
with Aspirin and Clopidogrel) for the period of 1-6 months should be considered in patients

with AF and the high risk of stroke undergoing PCI with stenting for ACS (and also in

other clinical situations increasing the risk of thrombotic coronary complications)

The double therapy with peroral anticoagulants in combination with Clopidogrel in the

dose of 75 mg daily as an alternative to the initial triple antithrombotic therapy if the

risk of hemorrhagic complications exceeds the risk of ischemic complications

All patients undergoing PCI with stenting should receive Aspirin and Clopidogrel in the periprocedural period
DP ACG should be preferred over Warfarin in patients with AF and

indications for the triple antithrombotic therapy

If a patient receives VKA in combination with Aspirin and Clopidogrel, one should maintain

INR in the lower portion of the therapeutic range and try to achieve TTR > 65%

Switching to monotherapy with ACG should be considered 12 months after the event

serving as the grounds for administration of the combined antithrombotic therapy

DPACG in combination with Aspirin and/or Clopidogrel should be administered

in minimum doses approved for prevention of stroke

Rivaroxaban in combination with Aspirin or Clopidogrel may be administered in the dose of 15 mg/day
Dabigatran in combination with Aspirin or Clopidogral may be administered in the dose of 110 mg twice daily
It is not recommended to use Ticagrelor and Prasugrel as a component of the

triple antithrombotic therapy in combination with Aspirin and ACG

List of abbreviations: List of abbreviations: VKA — vitamin K antagonists, ACG - anticoagulants, TTR — time in the therapeutic range, INR - international
normalized ratio, LMWH - low molecular weight heparin, NFH — non-fractionated heparin, ACS — acute coronary syndrome, DPACG - direct peroral
anticoagulants, ALA — auricle of the left atrium, AF - atrial fibrillation, PCI - percutaneous coronary intervention, TE-EchoCG — transesophageal echocardiography
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Kanpgunosa B.H.

UEHTPAﬂbHAH BOEHHAS] NTOSIKITVHUKA MAHNCTEPCTBA 060POHbI A3EPBAIIKAHCKON PECTYBNKH,

PE3IOME

AKTYanLHOCTb MCCNEA0BaHMA. 13BeCTHO 06 OTpPULATENBHOM BUA-
HWAW KOKAO0ro M3 (HakTopos (apTepuanbHas runepteHsus (Al n Bos-
pacT) Ha pemMOLIeN1POBaHMeE KaK CepALia, Tak 1 COCyL0B, TOrAa Kak Co-
BMECTHOE UX BIIUSIHWE U3Y4EHO He0CTaTOuHO.

Llenb uccneposanus. OLeHka NposiBNeHi peMOLAENNPOBaHMS Cepa-
Lja U cocyfoB (Ha npumepe 06LLMX COHHbIX apTepuit (OCA) n Ba3omo-
TOPHOM (DYHKLMW 3HLOTENNS (Ha NPaBoi NneYeBoit apTepum)) y 601b-
HbIX ¢ Al I-lIl cTagmm B pasnnyHbIX BO3PACTHBIX Fpynnax.

Matepuan u metogpl. VlccnenoBanne nposefieHo Ha 124 60NbHbIX
(86 Myx4mH 1 38 eHwumH) B Bo3pacTe oT 27 [0 81 roaa (cpegHui
Bospact 55,7+1,01 net) ¢ Al I-lll ctagum. Y Bcex 60M1bHbIX C NOMO-
LLIb0 3x0Kapamorpaduyeckoro uccneaosanns (3xoKr), npoBoamMmoro
Ha axokapAauorpadpe Vivid S5 MynbTM4acTOTHbIM fartimkom 3Sc-RS
2,0-3,5 My, nccnenoBanoch Hanuyue M BapuaHT pPemMOfEnMpoBaHms
MWOKapAa C pacyeToM KpUTEpUeB runepTpocdumu NEeBOro Xenyaouka
(TTIK), maccel muokapga (MM) J1K n ungekca MM (MIMM) nytem
WHAEKCAUNN K NMAOLLAAM NOBEPXHOCTM Tena naumeHTa. HopmanbHbl-
M1 3Ha4eHnAMIA MM cyuTanu y XXeHLUMH U MyXX4uH 67162 n 88-224
rpamma (r), a UMM — He npesbiwatowmm 95 n 115 r/mM2, cooteeT-
CTBEHHO. Tunbl [JDK onpenensnuce B COOTBETCTBUN C PEKOMEHAALM-
amu Pugliese N.R. et al. (2017), pasgenasch Ha KOHLeHTpryeckyto (K)
1 aKcueHTpuyeckyto (3) MK cepaua. C NnoMOLLbIO YibTPa3BYKOBOrO
CKaHUPOBaHUA uccnefoBanmceb o6uime conHble apTepuu (OCA) ¢ obe-
UX CTOPOH. MccnenoBanuch pesynbTathl NPoBbl PeakTUBHOM runepe-

Csepnenuns 06 aBTopax:

ABTOp, OTBETCTBEHHDIIf 32
CBfi3b C pefakuueit:
KanpunoBa

Bepxuxa H.

b< - VIJIES @ MAILRU

r. baky, A3ePeAimxaAH

MWW HA NPaBOW NNIEYEBOW apTepuu W NoKasaTenu NUNUAHOro Npou-
N KpoBW C pacyeTom KoadhduumeHta ateporeHHoctn (KA). AHanna
[aHHbIX NPOBOAMACA C MOMOLLbIO MakeTa NpUKNAAHbIX NporpaMm
Statistica 12 ¢ onpeneneHuem cpeaHux 3HaveHnin (M), MUHUMYMa,
MaKcuMyma 1 OLMBKK cpedHero (m), MeauaHbl U MeXKBapTUIbHO-
ro pasmaxa ans TKUM OCA. [1ns OLeHKM CBA3W MeXAy YKa3aHHbIMU
nepemMeHHbIMI MCMOoNb30Banu KO(MULIMEHT PaHTOBON KOppPensLumm
CrpmeHa (r). YpoBeHb 3Ha4YUMOCTY BCEX CTATUCTUHECKIX TECTOB NpU-
HUMancs focToBepHbIM npu p<0,05.

PesynbTatbl HccnefoBaHus. bbino noaTBEPXAEHO HaNNYMe cepaey-
HOTO M COCYANCTOr0 peMofenupoBaHmns y 60nbHbIX ¢ Al pa3nuyHon
CTerneHun, CPaBHUTENbHO 60NEe BbIPAKEHHOE B CTAPLUNX BO3PACTHbIX
rpynnax. [JoCTOBEPHO BbiLLE ObINM TaKXe NOKa3aTenm pemMoaennpoBa-
Hus OCA B rpynnax cpegHero U noXXunoro Bo3pacta, y 4acTi KOTopbIX
TaKkXe 06HapyXuBanuch atepocknepotuyeckue 6nawku (Ab). G Bos-
PacTOM TaKXe HECKONIbKO HapacTano KOMMYeCcTBO 60MbHbIX C HapyLLe-
HUAMU Ba30OMOTOPHON (OYHKLIMM 3HOOTENMS.

3akntoyenue. Bo3pact 06cneaoBaHHbIX NauneHToB ¢ Al 0Kasblan
3HAYMMOE BMUSAHWE HA yCyrybneHue npoLeccoB PemOfenpoBaHms
cepaua v cocynoB W HapacTaHWe YacToTbl Pa3BUTUS AMCCYHKLMMN 3H-
poTenus.

Kniouesble cnoBa: aprepuasibHas rmnepTeH3ns, BO3PACT, TOMLUMHA
KOMITIEKCA «UHTUMA-MEANA», NHTEPAABEHTULIMATIbHBIN ANAMETD COH-
HbIX apTepuit, runepTpohus 1eBOI0 XXENy[04Ka CEPALA.

LleHTpanbHas BOEHHAS NONUKIUHUKA MUHUCTEPCTBA 060POHBI A3epbanxaHckon Pecrny6nuku, r. baky,
AsepbarigpkaH, Bpad-kapavonor, +994124384245, vijie5@mail.ru, 370065, A3epbaiigxaH, r. baky,
yn. A. Wawura, 245A/16, ORCID:0000-0001-7092-854X

Ina uyutuposanus: Kangunosa B.H. Pemogenvposarue cepaua u cOCy[oB B pasnuyHbIX BO3PACTHbIX rpynnax 60/bHbIX C apTepuansHom
runepTeHanen. EBpasuiicknii kapgaunonornyeckui xypHan. 2019, Hosbpb 295; 4:86-91 [Trans. into Eng. ed.: Kandilova V.N. Heart and vessel
remodeling in different age groups of patients with arterial hypertension. Eurasian heart journal. 2019, November 25; 4:92-96]

BBE[JIEHWE

PemogenupoBaHue ceppua u COCYLOB B CBETE COBPEMEHHbIX
NpeACTaBeHniA NPaKTUYECKM BCErLa B TOM UM MHOM CTENEHN Co-
NpoBOXAaeT TeveHue Al, ABNASACh HEe TONbKO €€ OCNOXHEHUEM,
HO W (hakTOpOM AanbHenwwero nporpeccuposaHus [4; 16; 22].
OCHOBHbIMY NPOSABIIEHNAMU PEMOZENIMPOBAHNSA CephLa ABNAeTC
nosblwenne MM JDK, TTDK pasnuyHoil cteneHn n Tunos (npe-
MMYLLECTBEHHON fOKanu3auun o6nactn runeptTpoupoBaHHOro
muokapga) [17]. MNog pemogenupoBaHWeM COCYLOB MOHUMAOT

MOANUKALNIO (PYHKLMK 1 MOPCONOTM COCYAO0B NOJ BNUAHUEM
reMofiMHaMu4eckux (NosbileHmne yposHa Afl, ysenuyeHue o6bema
LUMPKYNUPYIOLLE KPOBM) N HEreMOAMHAMUYECKUX (DAKTOPOB (aK-
TUBALMWSA PEHUH-AHTNOTEH3NH-ANTb0CTEPOHOBON 1 CUMNATO-ajpe-
HaNoOBOW CUCTEM, SHOOTENMANbHAA AUCHYHKLUUA C HapyLLIeHUEM
o6MeHa okcua asoTa, JUCIMNuaeMus U apyrue), UHTEHCUBHOCTb
KOTOPOW B 3HAYUTESIbHOW CTENeHW 0OYCIIOBIIEHA TaKXe WHAMBU-
LyanbHbIMU reHeTU4eCKUMU 0c06eHHOCTAMN 60N1bHOMO [20]. Mpo-
ABNEHUAMU PEMOJENMPOBAHNA COCYLOB ABMAIOTCH YBENUYeHUe
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PEMOLJETIMPOBAHVIE CEPOLIA V1 COCYOB B PA3JIVHHBLIX BOSPACTHbIX TPYTINAX BOJIbHbLIX

TONWMHLI Komnnekca uHtuma-meauna (TKM), nHTepaaBeHTULM-
anbHoro auametpa (MAL) marmcTpanbHbIX apTepui, yXyALleHue
(DYHKLMOHANBHOTO COCTOSHUSA COCYAMCTOr0 3HAOTENNS, 06LLEro
COCTOSHUA MUKPOLMPKYNALMK 1 apyrue [26].

BmecTe ¢ TeM 0CO6EHHOCTW PEMOJIENMPOBAHIA CepLa U COCy-
n0B y 60MbHbIX ¢ Al ¢ y4eTOM Bo3pacTta 60MbHbIX BCE €ELUE HEAO-
CTaTO4HO M3YYEHbI.

B cBeTe BbILLEU3NOXEHHOIO LIEMbH HACTOALLEr0 UCCef0BaHus
IBUMACh OLIEHKA CTPYKTYPHO-CDYHKLNOHANBHBIX UBMEHEHUIA Cepa-
Lia, KAPOTWHbIX apTepuii  BA3OMOTOPHON (OYHKLMM 3HAOTENNS Y
6onbHbIX Al I-1Il cTeNeHn pa3nuyHblX BO3PACTHbIX FPynn.

MATEPWAN U METObI UICCNEAOBAHUA

bbino obcnenosaHo 124 6onbHbix ¢ Al I-lll cTeneHn B Bo3pac-
Te o1 31 roga fo 62 net (cpegHuit Bospact 595,7+1,01 roga), 56
MY>XHUH (CpefHui Bo3pacT 54,7+1,2 rofa) 1 65 KeHLLMH (CpeHniA
Bo3pact 57,8+1,7 ner). InarHoctuposanue Al n ee CTeneHu npo-
BOAMIIOCh B COOTBETCTBUN C KpuTepusamn BO3 [27].

Kputepusmm BKNOYEHNUA B UCCNES0BAHME ABNANNUCH 60MbHbIE C
Al I-1ll crenenu. MpogomxutensHocTb Al cocTaBnsana B CpeaHem
8,36+0,37 net ¢ kone6anuamu o1 1 0o 21 roga; B noArpynne Myx-
4uH — 8,42+0,42 net ¢ KonebaHuamu oT 2 net Ao 21 roaa, B noA-
rpynne eHwmH — 8,21+0,74 net ¢ konedanuamu ot 1 go 18 ner.

Y BCex 06Cnef0BaHHbIX OblIN UCKMOYEHbI HANMYME CaxapHOro
anabeTa 2 Tuna U MeTabonmMy4eckoro CMHAPOMA, CUMNTOMATUYe-
ckux popm Al, 0CTPOro UHMapKTa MUOKApAA, HapyLLEeHWA puTMa
W NPOBOAUMOCTU Ceprua, 3a60NneBaHnin KPOBMW, OHKOSOrMYECKMX
3a60neBaHui, HaPYLLEHWA MO3rOBOr0 KPOBOOOGPALLEHUS B aHaM-
He3e, NOPOKOB Cepaua, AbIXaTesbHOW, MO4Ye4HOW, NeYeHOYHOW 1
CepAe4HON HeJ0CTaTOYHOCTH.

B xone nccnegosanus obuiee 4ACno 06CnefoBaHHbIX 60NbHbIX
ObI0 Pa3neneHo Ha COOTBETCTBYHOLLME BO3PACTHbIE NOATPYNMbl
COrnacHo COOTBETCTBYIOLLMM BO3pacTHbIM kKputepusam BO3 [28]),
craguu Al, OTCYTCTBMSA W HANM4Ms NPU3HAKOB M TUMA PEMOJENN-
pOBaHWA cepaua (cornacHo npeanoXeHHon knaccudukauum [211)
1 cocynoBs. PacnpeaeneHue o6cnefoBaHHbIX 60SbHbIX, COCTaBMB-
LLUMX BbILIEOMNMCAHHbIE CPABHWUBAEMbIE MOAMPYNIbl, NPELCTaBIIEHO
B HIKecneayoLLlein Tabnuue 1.

HacTb nauneHToB NPpUHUMANU r’UNoOAUNUAEMUYecKue n MeTabo-
nnyeckne cpeactsa: 28 60/bHbIX NPUHMMANK aTopBacTaTUH (aTo-
puc) B cyto4Hoit fo3e 40 mr (u3 Hux 7 (5,65%) Ha perynsapHoi
ocHoBe, 21 (16,94%) — anu3oguyecku n 19 (15,32%) — TuoTpu-
a3onuH B cytouHom pose 0,1 r (M3 Hux 6 (4,84%) naumeHToB Ha
perynapHon ocHose, 13 (10,48%) — HeperynapHo).

Bcem 06cnenoBaHHbIM nauueHTaM NpPoOBOAUIOCH 3XO0KapAmo-
rpachuyeckoe uccnefosaxue cepaua (3xoKr) Ha axokapanorpade
Vivid S5 3ScRS (CLUA) patymkom 2,0-3,5 Ml ¢ uMnynbCHO-BOI-
HOBbIM PEXWUMOM W LIBETOBbLIM [ONMSIEPOM.

Vicnonb3oBanuch cTaHfapTHble focTynbl 30Kl (napacTepHab-
HbIiA N0 ANNHHOM 1 KOPOTKOI OCAM, annKaNbHbIi U CyOKOCTaNbHbIN)
C OLeHKOW KOHeyHo-auacTonnyeckoro (KOP) u cuctonnyeckoro
(KCP) pasmepoB neBoro »enygoyka (J/1K), KoHe4yHo-anacTonm-
yeckoro (KOO) n cuctonuyeckoro (KCO) o6bemos JIXK, TonLwmHy
MexoKenyao4koBoi neperopogkn (MXKM) n 3agHen cteHkn JIK
(3CJTXK) nepenHe3agHero pasmep nesoro npeacepaus (J1), npa-
BOro xenypoyka (MX) n npasoro npeacepaus (MM).

Pac4éTbl COKpaTMTENbHON (OYHKLMM Cepaua W LIeHTPaNbHOI re-
MOAMHAMMKM NPOU3BOAUNIUCL BMNNAHOBLIM METOAOM Simpson et
al. (1972). Ananua nokasateneit 3xoKI BKNtoYan pacyéT nokasare-
NeR LeHTPaNbHOI 1 cepfiedHON reMoanHaMmuKL: yapHoro o6bema
(Y0), dpakumm Bbibpoca (PB) no 06LIENPUHATLIM METOAMKAM.
Maccy muokapga (MM) JTXK Bblymcnsanu no coopmyne [11] no gaH-
HbIM M-pexxuma 9xoKT .

[ns oueHKn anacTonny4eckon yHKLMK cepaLa npon3sBoanIoCH
U3MepeHNe NUKOBbLIX CKOPOCTEN TPAHCMUTPAIbHOrO KPOBOTOKA B
UMMNYbCHOM PeXumMe ¢ pacHeTom KoaddmumeHta E/A (cooTHO-
LUEHMS MaKCMManbHbIX CKOPOCTEN NOTOKA KPOBM B NEPUOJ paHHe-
ro W No3AHero HanonHeHus JHK).

VnbTpa3BykoBoe CkaHupoBaHue npason u neson OCA B
B-pexxume B coyeTaHum ¢ gonnneporpadouen 1 LBETOBbIM KapTu-
pOBaHWEM BHYTPUCOCYAMUCTOrO MOTOKA KPOBM N0 apTepusm npo-
BOAMNOCL Ha annapare Semi-yeni (npou3soactea [oHr-KoHr) ¢
MCNOJSb30BAHMEM NUHEIHOr0 AaTymka 7 mru. Mpu oLeHKe pemoge-
nuposaHus OCA ¢ 06enx CTOPOH B 3-X NIOCKOCTAX OPUEHTUPOBA-
NINCb HA U3MEHEHWe NPAMONIMHEAHOCTM X0a apTepuiA, BbISBIIEHME
Aedoopmaunii B pasninyHblX OTAENax, U3MEHEHUA CTPYKTYPbI CTe-
HOK (06bI3BECTBEHMS, KaNIbLIMIMKATOB), BbIIBNEHNE YBENMYEHUS
TONLWMHBI KOMMNekca UHTUMa meana (TKUM), nameHeHWin uHTe-
pagseHTUUManbHOro amametpa (MAL), Hanuyme BHYTpUCOCYAM-
cTbix AB. Onpefensanuch NynbCauMOHHbIA MHAEKC (N0 TOCNMHIY)
(P1) n nnpekc pesucteHtHocTm (no Pourselot) (RI).

13yyeHne CTPYKTYpbl KOMMNSIEKCa MHTUMa-Meana NpoBoaUAN CO-
rNacHo pekoMeHZauusm MexayHapoaHoro KoHceHcyca [25]. Ko-
NNYeCTBEHHYHO OUeHKY TKM BbINOMHANM HA AMCTANIbHOM Y4acTKe
OCA B 1-1,5 cm 0T 6udpypkauum, BHe 30HbI AB N0 ee 3aaHeil CTeH-
Ke, YCPeaHss Tpyu MakciMarnbHbIX u3mepeHuns. Kypcop ycTaHaBnm-
BA/ICA HA rpaHuLe «MpoCBET apTepusi-MHTUMA cocyaa» U Ha rpa-

Ta6nuua 1. Pacnpepenesue 60/bHbIX B COOTBETCTBYHOLIMX NOArPYNNax B 3aBUCHMOCTH OT BbILLEONUCAHHBIX NPU3HAKOB

Bospact

I'papaunn 60nbHbIX 18-44 ropa (monopoit)
My>X4uHbI 18 (14,52%)
JKeHLLMHbI 2 (1,61%)

Bcero 20 (16,13%)

Crenenun AT

Ipagaunmn 60NbHbIX | cTeneHb

My>X4unHbI 11 (8,87%)
2KeHLmHbI 6 (4,84%)

Bcero 17 (13,71%)

PemopenupoBanua cepaua (c y4eTom tuna)

bes pemopenupoBaHus

My>X4mHbI 6 (4,84%)
JKeHLLMHbI 12 (9,68%)
Bcero 18 (14,52%)

45-59 neT (cpeaHun)

60-74 ropa (noxunou)

38 (30,65%) 30 (24,19%)
19 (15,32%) 16 (12,9%)
57 (45,97%) 46 (37,1%)
Il cTeneHb Il cTeneHb
66 (53,23%) 9 (7,26%)
22 (17,74%) 10 (8,06%)
88 (70,97%) 19 (15,32%)

IKCLIEHTPUYECKHIA TN

KoHLeHTpuyeckuii un

34 (27,42%) 46 (37,1%)
14 (11,29%) 12 (9,68%)
48 (38,71%) 58 (46,77%)
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HULe «Mefua-afBeHTUUMs». M306paxeHune CUHXPOHU3UPOBANY
c auactonoi. Hannymne cTpykTypHbIX u3MeHeHnin OCA [OKymMeH-
TUPOBANN HA OCHOBAHUM BbIABNIEHUS HAYanbHbIX aTEPOCKIIEPOTH-
YeCKMX N3MeHeHui B Buae ero ysenndenus TKAM 6onee 0,9 mm
[25]. 3a HopmaTuBHble 3HaveHus MAL u cooTHoweHus TKUM/NAL
NpUHMManUCh faHHble nutepatypsbl (ana MAL — 6onee 8,3 mm, ans
TKUM/NAL — meHee 0,13 [3].

CocynoaguraresibHyto (OYHKLMIO 3HAOTENNS HA NpuMepe Npason
nne4eson apTepun nccnegosanu no metoguke [10] B moguduka-
uuu [7]. TonoXMTENbHBIM CYUTANCA MPUPOCT AUAMETPA NpaBon
nneyesoi aptepuun Bbiwe 10% OT UCXOAHOrO 3HA4YeHUs, OTpULA-
Te/bHbIM — NpUpoCT anameTpa meHee 10%, napagokcanbHbIM —
yMeHbLUEHMe uameTpa OT UCXOLHOr0 3Ha4veHus [7].

INabopatopHoe 06crejoBaHe BKITHOYAN0 OnpeaesieHne Coaepxa-
HWA T0KO3bI B Nasme KposK, 061Lero xonectepuna (0X), Tpurnm-
uepngos (TT), xonectepuHa NUNONPOTEMHOB BbICOKOW NMAOTHOCTY
(JINBIT) ¢ ucnonb3oBaHMem Habopos «Biocon» (Germany). Conep-
xanue JIMHM paccumTbiBany no dhopmyne Friedwald W. [13].

Marepuanbl uccnefosaHus 6bliiu NOABEPrHYTLI CTATUCTUHECKON
06paboTKe C 1CMONb30BaHUEM METOL0B NapameTpuyeckoro u He-
napamMeTpU4eckoro aHanusa. HakonneHue, KOPPEKTUPOBKA, CUCTeE-
MaTu3aums UCXOAHON MHAOPMALMK 1 BU3Yanu3aums nosyHeHHbIX
Pe3ynbTaToB OCYLLUECTBAANNCH B 3NEKTPOHHbIX Tabnuuax Microsoft
Office Excel 2016. CtatucTuyeckmini aHann3 NpoBOAMICA C MUCMOSb-
3oBaHuem nporpammbl STATISTICA 12.1 (paspabotyuk — StatSoft.
Inc). KonuyecTseHHbIe NoKasaTenu oOLeHMBaN1CL Ha NpPeameT cooT-
BETCTBUS HOPMANbHOMY pacrnpefieneHunio, Ang 3Toro UCnosb3oBan-
cs kputepuit LLlanupo-Yunka (npwm 4ducne uccnefyembix MeHee 50)
unu Kputepuit Konmoroposa-CMUpHOBA (Npu Y1CNe UCCneayemMblx
6onee 50), a TaKxXe nokasaTenu acUMMETPUM 1 JKCLECCa, CpaBHe-
HWe [BYX HE3aBUCWUMbIX Tpynn ¢ HOPManbHbIM pacnpeneneHnem
KOMIMYECTBEHHbIX NPWU3HAKOB MPOM3BOAWIU C UCMONb30BAHMEM
t-kputepus CTblofeHTa. [N CTaTUCTUHECKOro aHanm3a [aHHbIX,
MMEIOLLMX HEHOPMaNibHOE pacnpefesieHne, BbIYUCNsANacy MeanaHa
(Me) n mexxkBapTUbHbIe pa3Maxil. KoppensumoHHbIA aHanus npo-
BOAWNCSA C UCMOMb30BaHWeM KoadhdomuneHTa NMupcona (r). Kputnye-
CKUIA YPOBEHb 3HAYMMOCTK (p) npuHumancs pasHbiM 0,05.

PE3VJIbTATbl NICCNNEJOBAHUA

CpenHue 3HaveHWst UCCneayeMblx NokasaTened pemMoaenvpo-
BaHMs cepaua U COCyaoB B PasnnyHbIX BO3PACTHbIX NOArpynnax
60NbHbIX NPeAcTaBsieHbl B Tabnuuax 2 n 3.

Kak BMAHO N0 NpeACcTaBiEHHbIM B TabnuLe 2 AaHHbIM, NOKa3a-
Tenu, OTpaXatolne CTPYKTYPHO-(DYHKLMOHANbHOE COCTOSIHME W

peMofesnMpoBaHe MUOKapaa, XapakTepru3oBanuch NOBbILLIEHUEM
YO JIXK B Mos1040i BO3pacTHOW rpynne (B CPaBHEHWU C rpynmno
CpeJHero Bo3pacra, JOCTUraloLLeidl JOCTOBEPHOCTM), @ TAKXKE He-
JOCTOBEPHON TeHAeHUWMei K cHKeHno OB JIXK 1, Hao6opoT, Ha-
pactanuio TMXKIM, T3CJDK, KCO JTK, MMJTX u UMMJTX B cTap-
LUMX BO3PACTHbIX rpynnax.

AHann3 [aHHbIX, XapakTepu3yloLMX Hanuyue W Tuna pemoje-
nupoBaHua JIK cepaua, CTPYKTYpHO-(DYHKLMOHANbHOE COCTOSHNE
OCA 1 Ba30MOTOPHYHD (DYHKLMIO 3HOOTENNUS Nie4yeBON apTepun
(tabn. 3) nokasan, 4to oTcytcTeMe [TXK Habnioganocb BO BCeX
CPaBHUBAEMbIX Fpynnax ¢ NPUMepHO OAMHAKOBOM YacTOTOM, TOrAa
Kak Criy4am BbIIBMIEHUS KaK acCUMETpu4eckon (Acl), Tak 1 KOHLEH-
Tpuyeckoi runeptpodum (KN HeLocToBEPHO Npeobnasanu B cTap-
LUMX BO3PACTHbIX rpynnax nalueHToB.

TKM QOCA (npasoit w/wnu nesoit) npesbiwanu 0,9 mm y 27
(10,9%) 60nbHbIX U3 NOATPYNMbI MONOA0I0 Bo3pacTa, 91 (36,7%)
— cpegHero v 81 (32,7%) noxunoro Bo3pacta. Kak meamasa no-
kasareneit TKIM pnsa npasont OCA n nesoit OCA, Tak 1 3Ha4eHus
HVXXHEro 1 BEPXHero KeapTuiemn Bo3pacTany ¢ BO3pactom obcene-
[0BaHHbIX 60MNbHbIX.

Mokazatenu WAI, a cooTBETCTBEHHO U COOTHOWweHMe TKUM/
WAL 8 npasoin 1 nesoit OCA LOCTOBEPHO NOBbILLANNCH B CTAPLUNX
BO3PACTHbIX rpynnax (y 60MbHbIX CPeSjHEro 1 B eLLe 60MbLuUei CTe-
MeHN NoXnnoro Bo3pacra). Mpu 3ToM TONLKO Y 60/bHbIX CPEAHEro
1 NoXunoro sospacta o6Hapyxusanuce Ab B cucteme OCA. [o-
cTOBepHO 6onee Bbicokum 6b1n1 MU B neBon OCA cpeau nu NoXxm-
NOro BO3pacTa B CPaBHEHWUU C nalueHTaMmu MonoLoro Bo3pacra.

Kpome T0ro, y 60nbHbIX CPpeHero Bo3pacTta 4OCTOBEPHO Yallle 0T-
MEYaJICh Clyyan NOBbILLEHUS NATONOrM4eckoro yronwexus KM,
a TaKkxe 0TKIoHeHus nokasateneit AL n cootHoweHns TKUM/WNAL
0T HOPMaJTbHbIX 3HAYEHUIA B CPABHEHUM C NOATPYNMOA MOM0A0ro
Bo3pacTa. Y 60/bHbIX MOXWUIOro BO3pacta 0TMEYanuch Takue e
TEHOEHUNU, He [JOCTMraloLLMe CTAaTUCTMYECKON 3HAYUMOCTH, B CpaB-
HEHWUW C MOArpynnon Mono0Aoro Bo3pacra, npu 3T0M OHU Npu6n-
XaNnuchb K TaKOBbIM B MOArpynne cpefHero sospacra. Koppensum-
OHHble CBA3U MeXAy Bo3pacTom u senimyuHamu TKAM B npasoi (r =
0,21198) n B nesoi (r=0,1836384) OCA 6b1nn cnabbiMu.

C BO3pacToM Tak»e BO3pacTano Konu4ecTBo 6OSTbHbLIX C OTPULIA-
TeSIbHOM 1 NapagoKcansHOM COCYAMCTON peakLmein npyu npoBeaeHUm
Npo6bI PEaKTUBHON rMNepemmu, YTO CBULETEIbCTBOBAIIO 06 yualLle-
HUW CITy4aeB HapYyLLEHUN Ba3OMOTOPHON (DYHKLWK 3HOOTENNS.

AHanu3 OCHOBHbIX NokasaTefied NMNUAHOrO NPOuUNs Kposu
(Tabsn. 4) NnpoieMOHCTPMPOBAN OTCYTCTBUE [OCTOBEPHBIX Pa3fu-
YU MEXAY CPaBHWBAEMbIMUW rpynnaMu 60JbHbIX, TONBKO [OCTO-

Ta6nuua 2. Cpeanue 3Ha4venuns (Mm) HekoTopbix nokasarenen Moptho-(hyHKLUMOHANLHOIO COCTOSAHMS
MHOKap/a 1 BHYTpUCEP/AEYHOI reMoAMHaMUKK Y 60NbHBIX pa3NMYHOro Bo3pacra

MNoka3satenu 18-44 ropa (n = 20)

TVKI 1,18 + 0,04 (0,7 —1,42)
T3CIXK 1,09 + 0,03 (0,7 —1,33)

KOP JX 519 +0,1 (4,4-6,0)

KCP JTX 3,72+ 0,12 (3,0-4,8)

KOO0 JIK 116,6 + 3,89 (87 — 145)

KCO DK 48,65 + 2,42 (32 - 67)

YO X 67,59 + 2,54* (51,0 - 93,0)
®B JIK 58,44 +1,29 (48,06 — 71,17)

AS% 28,65 + 1,21 (17,86 - 36,54)
MMJTK 237,0 + 13,42 (118,7 — 344,5)
NMMITX 108,4 + 5,18 (65,17 — 152,7)

45-59 ner (n = 57)

1,21 + 0,02 (0,85 -1,5)

1,14 + 0,02 (0,9-1,5)

5,05 + 0,06 (3,8 -5,9)

3,56 + 0,06 (2,5-4,5)

112,6 + 2,75 (62 — 161)
49,37 + 1,72 (22 - 79)
63,09 + 1,8* (34,0 - 97,0)
56,29 + 1,0 (36,28 — 69,0)
29,67 + 0,56 (18,18 — 39,13)
239,7 + 6,35 (145,9 - 367,8)
115,5 + 3,13 (71,23 - 186,9)

60-74 ropa (n = 47)

1,23 +0,02 (0,9-1,5)

1,14 + 0,02 (0,8 - 1,5)

5,07 + 0,07 (4,2-6,1)

3,59 + 0,08 (2,6 —4,9)

116,2 + 3,3 (78 — 168)

52,78 + 2,57 (28 — 103)
63,41 + 1,72 (37,0 - 93,0)
55,24 + 1,19 (36,03 — 67,65)
29,4 + 0,86 (18,64 — 39,53)
243,3 + 8,01 (140,5 - 386,1)
118,1 + 3,7 (72,96 — 182,3)

[Mpumeyarus k Tabnue 2: * — JOCTOBEPHOCTb pasmmyunii Mexzy rpynnov 18-44 roga n 45-59 ner; p=0,004697;

t-kputepuii CToiogeHTa — 2,92, (4ncno creneHein c8o604b! f=75)
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Tabnuua 3. Cpegxue 3HaueHus (M £ m) HEKOTOPbIX NOKa3aTenei CTPYKTYPHO-hYHKUMOHANBHOTO COCTOAHNS (DEMO/IENMPOBaHUs) cepaLa u
OCA, 4acToTa CNy4aes WX NaTONOrHYECKOro W3MEHEHMUS U YXYALLEHUS Ba3OMOTOPHOM hyHKLMM 3HAOTENHS Y GONbHBIX pa3NUYHOro BO3pacTa

Moka3atenu 18-44 ropa (n = 20) 45-59 net (n =57) 60-74 ropa (n = 47)
Yacrtora cny4ae runeprpochumn JDK
AccumeTpuyecknin Tun 10 (8,1%)*1 23 (18,5%)*1 15 (12,1%)
KoHLeHTpuryecKnin Tun 6 (4,8%)*2;M 27 (21,8%)*2 25 (20,2%)M
be3 [TIK 4 (3,2%) 7 (5,6%) 6 (4,8%)
lNokasaTenu CTPYKTYPHO-CHYHKLMOHANBLHOrO COCTOSHMA NpaBoM (n) u nesoi (1) 0CA

TKUM OCA (n)
Mepmnana 1,0 1,2 1,19
HWXHWIA KBapTUIb 0,88 1,0 1,09
BepxHuii kBapTusib 1,26 1,36 1,37

TKUM OCA (n
UAVELE 11 118 o 126

HWKHUIA KBapTUIb

BepxHuii kKBapTusib 08 1) 102

1,3 1,36 1,35
WAL OCA (n) 7,39 + 0,18%4 (6,07 — 9,21) 7,55 + 0,11#1 (5,45 - 9,02) 8,2 +0,16"4;#1 (6,4 -11,1)
WAL OCA (n) 7,35+ 0,1675 (5,52 — 8,46) 7,57 +0,1 (5,99-9,8) 7,97 + 0,185 (6,17 — 12,18)
TKIMMAZ OCA (n) ?(’)?(;398610(’)(,)102?0*)4 0,159+0,004*4 (0,091 - 0,270) 0,151 + 0,006 (0,081 — 0,257)
TKUM/WAL OCA (n) 0,150 + 0,007 (0,108 - 0,221) 0,153 + 0,004 (0,106 — 0,235) 0,156 + 0,005 (0,100 — 0,254)
M OCA (n) 1,11 + 0,04 (0,69 -1,33) 1,18 + 0,05 (0,78 - 3,8) 1,12+ 0,03 (0,85-1,5)
M OCA (n) 1,16 + 0,056 (0,62 —1,54) 1,16 + 0,16 (3,7-0,72) 1,78 + 0,036 (0,67 —1,54)
1P OCA (n) 0,71 +0,02 (0,51 -0,81) 0,74 + 0,01 (0,56 -1,0) 0,73 + 0,01 (0,59 - 0,98)
P OCA (n) 0,74 + 0,02 (0,44 - 0,87) 0,73 + 0,01 (0,53-0,9) 0,75 + 0,01 (0,53 - 0,89)
Yucno natonoruyecku W3MeHeHHbIX nokasarenei (B npasoii u nesoi OCA, n = 248)
Ab 0 (0,0%) 7 (2,82%) 11 (4,44%)
Maton. TKAM 27 (10,89%)**1;AM 91 (36,69%)**1 81 (32,66%)"
Maton. NAL 36 (14,52%)**2 93 (37,5%)**2 59 (23,79%)
Maton. TKNM/MAL 26 (10,48%)**3;A12 85 (34,27%)**3 69 (27,82%)""2
BapuaHTbl 0TBETHOM peakuyuu 3HAO0TENNS (B NPaBoii NNevyeBoi apTepum, n = 124)
MonoxutenbHas 36 (14,52%)*5;"7 7(2,82%)*5 7 (5,65%)"7
OTpuuarenbHas 5 (4,03%) 15 (12,1%) 11 (8,87%)
MNapagokcansHas 8 (6,45%)*6;"8 24 (19,35%)*6 22 (17,74%)"8

[Mpumedarns k Tabsmye 3: * — JOCTOBEPHOCTb Pasmymil mexzy rpynnoi 18-44 roga n 45-59 net; * — JOCTOBEPHOCTb PA3INYMI MEXTY
rpynnod 18-44 roga n 60-74 net; # — JOCTOBEPHOCTb Pas3nynii Mexay rpynnov 45-59 u 60-74 net; ** — pasmynsa mexay rpynnamv 18-
44 roga n 45-59 net gocturanu JOCTOBEPHON 3HAYUMOCTY 110 KDUTEPUID Xu-KBAZAPAT, Xu-KBagpat ¢ nonpaskoii eiitca n ¢ nonpaskoii Ha
npaBaonogoome, Ho He Obliv JOCTOBEPHBIMU 110 [BYCTOPOHHEMY TOYHOMY Kputepuio ®uwepa; A" — pasznnumus mexgy rpynnamm 18-44
roga n 60-74 roga JOCTUramu JOCTOBEPHON 3HAYUMOCTA 1O KpUTEpUo Xn-KBagpar, Xu-kBagpar ¢ nonpaskoii Veitca u ¢ nonpaskoii Ha
npaBaonogooume, Ho He OblM JOCTOBEPHLIMY 110 [JBYCTOPOHHEMY TOYHOMY KpuTepuio duLiepa

*1 — 10Y4HBIT KPUTEPUMIT DuLiepa (ABycToporHmN) = 0,01151 (p<0,05); *2 — To4HbIN KpuTepuii duiuepa (geyctopoHHmit) = 0,00016 (p<0,05);
*3 - p=0,004697, t-kputepwi CTolofeHTa — 2,92, (yncno cteneHen ceo60abl f=75);4 — p=0,004742; t-kputepuii CTbrogeHTa — 2,91;

*5 — T04HbIV KpuTEpui @uiLiepa (aBycTopoHHMii) = 0,0000001 (p<0,05); *6 - TouHbIA KpuTEpUi @uiuepa (ABycTopoHHmi) = 0,00155 (p<0,05)
“*1 — kpuTepuii Xn-keagpar = 56,270 (p<0,001); kputepuii Xu-kgagpar ¢ nonpaskoii Meitca = 54,525 (p<0,001); kputepuii Xu-ksagpar ¢
ronpaskoi Ha npasgonofobne = 56,638 (p<0,001); **2 — kputepuii Xu-kagpar = 43,337 (p<0,001); kputepuii Xu-kBagpar ¢ nonpasxo
Neiirca = 41,830 (p<0,001); kputepuit Xn-KBagpar ¢ nonpaskoi Ha npasaonofobue = 44,548 (p<0,001); **3 — kputepuii Xu-ksagpar =
49,030 (p<0,001); kpuTepuii Xu-ksagpar ¢ nonpaskoii Meiirca = 47,382 (p<0,001); kputepuii Xu-kBagpar ¢ nonpaskoii Ha npasAonogooue =
50,979 (p<0,001)

A — T09HbI KpuTepuii duLuepa (ABycToporHni) = 0,000017 (p<0,05); 12 —; t-kputepuii CTbrofeHTa — 3,26 (4ncio cTeneHei cBo604b! f=64);
p=0,001807; '3 — t-kputepuii CTbrofgeHTa — 2,06; p=0,043735; "4 — t-kpurepuii CTbrofenTa - 3,36, p=0,001314; A5 — t-kputepmii CTblofeHTa
—-2,57, p=0,012404; "6 — t-kputepmii CTorogeHTa — 10,63; p=0,000000000001; "7 — T04HbI KpuTEPUMI @uiLiepa (aBycTopoHHwi) = 0,0000001
(p<0,05); "8 — T04HbI KpUTEpuIt DuLiepa (ABycTopoHHMI) = 0,00401 (p<0,05)

AN — kpuTepuii Xu-keagpar = 45,225 (p<0,001); kputepuii Xu-ksagpar ¢ nonpaskoii Vieitca = 43,566 (p<0,001); kputepmii Xu-kagpar ¢
ronpaskoi Ha npasaonofobne = 46,843 (p<0,001); "2 — kputepuii Xu-kagpar = 30,151 (p<0,001); kputepuii Xu-kBagpar ¢ nonpasxo
Neiitca = 28,765 (p<0,001); kputepuii Xnu-kBagpar ¢ nonpaskoii Ha npasgonogobue = 30,990 (p<0,001)

#1 — t-kputepuii CTbrofenHTa - 3,35, (yncno creneHen ceo6ogbi f=101); p=0,001150

| 89 |



EBPA3VIVICKUI KAPOWOIIOMMYECKU XKYPHATT
EURASIAN HEART JOURNAL

BEpHO 60nee HU3KMM OKas3ancs nnasmeHHbld yposeHb JIMBI B
rpynne 60/bHbIX NOXWUIOro BO3PACTa B CPABHEHUM C NauueHTaMu
CPeAHero Bo3pacra (pasnuyusa ¢ rpynnon MONoAoro Bo3pacra He
LOCTUraJIn CTaTUCTUHECKON 3HAYMMOCTH).

OBCYXAEHUE

B cBeTe COBpEMEHHbIX KOHLENUMA peMoLenvpoBaHne cepaua
NPeAcTaBnseT Co60i psL B3aUMOCBA3AHHLIX U3MEHEHUA Ha MO-
NEKYNAPHOM W KNETOYHOM YPOBHE, NPUBOASALLNX K NPOrpeccupy-
oMM (DU3NONOMMYECKUM W aHATOMUYECKUM NpeobpasoBaHusm
CepAEeYHO-COCYANCTON cMCTeMbl B LieNoM. K cepLie4HoMy pemoje-
NINPOBAHUIO, NPEX[E BCEro, MOXHO OTHECTU AnnaTauuio nonocTei
CepAua, runepTpouio CTEHOK, KOTOPbIE, B KOHEYHOM CYeTe, 06-
YCaBNMBAOT U3MEHEHUS TeOMETpUM cepaua OT 3MINCOBUAHON
hopmbl K 60nee okpyrnoi cdepuyeckon [8]. Pemoaenuposanme
CepALa MOXET NpoTekaTb O HECKOMbKWUX NET 6e3 KNUHUYECKUX
CUMNTOMOB, KAMHUYECKM NPOSABAAACH TONLKO NOCNE LOCTaTOYHO
Cepbe3HbIX M3MEHEHMIN OpraHa.

Y Bcex 06CnefoBaHHbIX B JAHHOW paboTe MauuWeHTOB OTMeYa-
naco Al paznuynon ctenedn (I-lll), npu aTom, cornacHo Hawwum
LaHHbIM, NPU YBENYEHUM BO3pAcTa 60SbHLIX 0TMEYanoch 60/b-
was cTeneHb PeMOAENUPOBaHMSA Kak cepaua, Tak u cocynos. O
BAMSHWW AT Ha pa3BuUTMe PEMOAENUPOBaHUSA CepLia YKa3bliBanoch
1 B Apyrux paéorax [9].

Kak oTmeyanocb, runeptpodoms n pemogenuposanue JDK, yacto
BCTPEYAIOLLMECH Y MALMEHTOB C rMNEpPTOHUYECKON 6ONE3HbIo, AB-
NSAOTCA Pe3ynbTaToOM CHOXHOTO B3aUMOLECTBUS HECKONbKUX re-
MOLMHAMUYECKNX N HEreMOANHAMUYECKUX MEXaHU3MOB. Ha CTpyk-
TYPHble U3MeHeHUs JDK BNUSIOT Takue hakTopbl, KaK aTHUYecKas
NPUHALNEXHOCTb, N0S, NOTPEONIEHNe CONU, OXXUPEHUE W CaxapHbIN
LMaBeT, a TaKxe HeliporymoparbHble U reHeTudeckue haktopsl. Pe-
MogenmpoBaHue JIK npu runepToHMN HOCUT afanTUBHbIA XapakTep
1 pPa3BMBAETCA B OTBET HA MOBbLILLEHME CTPECCa ero CTEHOK, Torga
KaK Mpu WCTOLLEHWW pe3epBOB afjanTauuu chnegyet paclunpeHue
CepleyHbIX Kamep M pasBMBAeTC CepheyHas HeLoCTaTOYMHOCTb
[16]. Tuneptpodpus JIK cama no cebe HeMmocpeLCTBEHHO accoun-
POBaHa C MOBbILLEHHOI CepAeYHO-COCYANCTOI 3a601€BAEMOCTbIO 1
CMEpPTHOCTb0. OfiHAKO B NOCNEAHME rofbl CTanu NOSBAATLCA [NaB-
HbIM 06Pa30M 3KCMepUMEHTasbHbIe AaHHbIE, CBUAETENbCTBYIOLIME
0 TOM, 4TO runepTpodna JIK He 0643aTeNIbHO MOXET paccmarpu-
BaTbCH KaK afianTMBHbIA OTBET HA CUCTEMHYIO TUNEPTOHUIO, a Npea-
CTaBJIAeT co60M 6onee CNoxXHbli peHotun [19].

B mori040i BO3pacTHOM NOLrpynmne no CpaBHEHUIO ¢ NOLrpyn-
noil cpefHero Bo3pacta 6bliv LOCTOBEPHO Bbile 3HadveHus YO
JDK. OTMeyeHa Takxxe Hej0CTOBEPHAs TEeHAEHLMS K CHIDKeHU0 OB
JDK 1, Hao6opoT, Hapactanuio TMXKI, T3CJTK, KCO JIXK, MMJTXK
n UIMMJTX ¢ Bo3pactom.

Boaspacr, aBnasicb (hakTOpOM pUCcKa pasBUTUS CepaeyHOi Hedo-
CTaTO4HOCTM, 06ycnasnuBaeT 60/ee 4acTylo BCTPEYAEMOCTb UH-
(hapKTOB MUOKapZa Y NOXWUMbIX MALMEHTOB, Y KOTOPbIX C 60SbLUEN

BEPOATHOCTBI0O MOXET pa3BUTLCA CepfedHas HedoCTaTOYHOCTb
nocne nepeHeceHHoOro HgapkTa. Kak 0TMe4anoch, NoBbILLEHHOE
BO3/EMCTBUE CTPECCOB W CABUIOB B CUrHANIbHbIX NYTAX C BO3paC-
TOM W3MEHSAOT 6UOJIOrMI0 KapAUOMUOLIMTOB, B KOTOPbIX MPOUCX0-
JNT NOCTENEeHHOe HaKoneHne OTXOL0B MeTabonn3Ma U NoBpex-
JEHHbIX opraHens, 610KMPYIOTCA NPOLECCHl BHYTPUKNETOYHON
peuupKynauun aytohari U noBbILLAETCA CKIIOHHOCTb KNETOK K
anonto3y. Kpome TOro, CHWXXeHWe Crnoco6HOCTM K OBHOBMEHNIO
KapanoMMOUUTOB Y MOXMWAbIX JIIOAEA B CBA3W C YMEHbLUEHWEM
TEMMNOB 1 06bEMOB KNETOYHOr0 AESIEHUS U HApyLLIEHUEM (PYHKLMN
CTBOJIOBbIX KNETOK NPUBOAUT K LanbHenwen JUCHYHKLMN cepl-
Lia 1 HeajanTUBHOW peakumuu Ha 60ne3Hn unum ctpecc [23]. 3Tum
MOXHO 0THaCTU O6bACHUTL BLISB/IEHHOE HAMW HapacTaHue npu-
3HaKoB pemogenupoBanus JIXK y 605bHbIX CTapLIero Bo3pacTa.

Monyy4eHHble HAMU [JaHHble COOTBETCTBYIOT APYruM UCCNeno-
BaHWAM, B KOTOPbIX ObISI0 OTMEYEHO YBENUYEHWe nokasaresei
MMM JDK, T3CJTK, a Takxe dpakuynoHHoro ykopodeHus JIK u
pa3mMepoB NeBOro npeacepans y 60/bHbIX NOXWUIOro Bo3pacTa B
CPaBHEHUN CO CPeSHUM BO3PACTOM, YTO aBTOPbI CBA3bIBANN C He-
CKONbKMMU 6a30BbIMU (DAKTOPaMU, OMUCaHHbIMY BbiLLe [18].

CornacHo nony4eHHbIM HamMmK AaHHbIM YyacToTa Kak Acl, Tak u KI
6b11a MOBbILLIEHA Cpean 60NbHbIX CPEHEro U NOXWI0ro Bo3pacTa.

AHanoruyHble pesynbTarbl ObIU NOSTYHEHbl U B APYruX UCCIe-
[l0BaHMsX, B KOTOPbIX ObINI0 MOKA3aHO, YTO KaK Y MYXXYUH, TaK 1 Yy
XKEHLLMH N0 Mepe YBenu4eHus Bo3pacTa yallle BbIABNANOCh PeMO-
JenuposaHue JIK no KoHLeHTpuYeckomy Tuny. ABTopamiu 6bina
BbISIBJIEHA NPAMast KOPPENALMOHHASA 3aBUCUMOCTb MEXIY MacCoi
JDK 1 ypoHem cuctonuyeckoro ALl, a TakXe WHOEKCOM Macchbl
Tena, U oTpuLaTenbHas Koppensuus ¢ yposHeM cHmkenus ALl npu
neveHnn Al 1 BbICOKMM YPOBHEM XOJSIECTEPUHA NTUNONPOTENHOB
BbICOKOM NMNoTHOCTY [12].

Takum 06pa3om, X0T BO3PACT W ABNAETCA O4HUM U3 Haubonee
MOLLHbIX (DaKTOPOB PUCKA PA3BUTUS CEPAEYHO-COCYAUCTbIX 3a-
60neBaHNiA, MEXaHU3Mbl, MOCPEACTBOM KOTOPbIX C BO3PACTOM no-
BbILLIAETCA CEepAeYHO-COCYANCTas 3a601eBaEMOCTb U CMEPTHOCTD,
0CTatOTCA HEJOCTATO4YHO U3Y4EHHbIMMU.

CornacHo nofiy4eHHbIM HaMK AaHHbIM MOKa3aTenu, OTpaxaro-
e pemopenuposanue npasoit u nesot OCA (TKM, WAL n cooTt-
HoweHue TKUM/WALL) [OCTOBEPHO MOBLILIANMCHL B CTAPLLIMX BO3-
pacTHbIx rpynnax. Ab B OCA 06HapyX1Banuch TONbKO Y 60JTbHbIX
CPefHero v noxunoro sospacra. Gpeaun nuL NoXunoro Bo3pacra
JnocToBepHo 6onee BbicokUM 6bin M B neson OCA.

MpuYnHbI BO3PACTHLIX Pas3nuUyuii B acnekTe COCYAUCTOro pe-
MOZJENUPOBaHUA B HACTOALLEE BPEMS HE [0 KOHLA ACHbI, XOTSH U
B [pYrux WCCref0BaHUAX OTMeYanachb B3auMOCBA3b CTapeHus C
CYLLECTBEHHBIMU  U3MEHEHMAMU  CTPYKTYPHO-(DYHKLIMOHAMBHBIX
xapaktepuctuk cocynos [14]. B OCA c ysenuyeHuem Bo3pacta
MNOBbLILIAETCA AMAMETP, U3BUTOCTb M Yron 6udypkaLmu, 410 aBTo-
pbl CBA3ANM C Aerpafaunein u oparmeHTauuein MHTPamypanbHOro
anacTtuHa [15]. Vimennch ykazaHus 0 TOM, 4TO BO3pPacT, ABNSAACH

Ta6bnuua 4. CpepHue 3Hauenus (M = m) nokasatenen nMNMAHOro Npochuns KpoBu y 60MbHbIX Pa3nU4HOro Bo3pacra

Mokasartenu 18-44 ropa (n = 20)

5,72 +0,22 (4,6-38,3)
1,11 + 0,05 (0,8-1,73)
JINHM (Mmonk/n) 3,78 + 0,17 (2,66 — 5,33)
JINOHTT (Mmonb/m) 0,84 + 0,07 (0,46 —1,73)
1T (Mmonb/n) 1,84 + 0,14 (1,0-3,8)
KA 4,24 + 0,17 (3,17 — 5,56)

0X (Mmonb/n)
JINBI (Mmonb/n)

45-59 net (n=57)
57+0,18 (3,0-11,2)
1,11 +0,03* (0,75-1,8)
3,75+0,14 (1,83 -7,49)
0,83 + 0,05 (0,36 —2,0)
1,83 +0,1(0,8-4,4)
4,25+0,15(2,0-7,2)

60-74 ropa (n = 47)

543 +0,16 (3,1-8,2)
1,01 +0,03* (0,7 -1,6)
3,61 +0,15 (1,72 - 6,06)
0,81 + 0,04 (0,36 - 1,86)
1,79+ 0,09 (0,8-4,1)
4,55 + 0,22 (1,62 - 8,57)

lpumeqanne k Tabanue 4: * JOCTOBEPHOCTL PAsnymii MEXAy rpynnov 45-59 n 60-74 net: t-kputepuii CTorogeHTa=1,12, yucno

crenexeni ceobogel (f) =101 (p=0,264924)
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HE3aBUCUMbIM NPELUKTOPOM PEMOAENPOBAHMS apTepuii, MOXET
o6ycnaenmBatb 0CnabneHHytd CNoCOBHOCTb K aganTauyuoHHOMY
PEMOAENIMPOBAHMI0 COCYAO0B NPU CTapeHun opraHuama [29].

Mosbiwexune M y nuL NoOXUnoro Bo3pacta, O0OHAPYXXEHHOE
HaMW, COrNacyeTca ¢ AaHHbIMU ApYrux uccnenosarteneii [6] u mo-
KT CBMIETENbCTBOBATb O PEMOJENMPOBAHNN B CUCTEME MUKPO-
UMpKynauMmM B Lenom. bonee 4actoe BbISIBNIEHWE BA30MOTOPHON
3H[0TENNANbHOA AUCHYHKLMN B CTapLUMX BO3PACTHbIX rPpynnax
NaLMEHTOB TakXe COOTBETCTBYET JaHHbIM NuTepatypsl [5]. BbisiB-
NEHHOE HaMK CHKeHNe coaepxxaHus JIMBI B noxxunom Bo3pacte
ObII0 OTMEYeHO U apyrumu uccnegosatenamu [1; 2]. Xotsd B uc-
cneaoBaHun bynrakoBoi u ap. GbInn BbISBMEHbI YMEPEHHbIE KOP-
pensaumn mexay 61Monoruyeckum Bo3pactom n yposHem OX, JIMHM
1 KA, He 06HAPYXXEHHbIX B HALLIEM WUCCIIEA0BAHNM.

Takum 06pa3om, COrMacHo MOSTy4eHHbIM Hamu AAHHbIM, BO3-
pacT 06CneA0BaHHbIX NaUMeHTOB ¢ Al OKasbiBan CYLLECTBEHHOE
BMMSIHWE Ha yCyrybneHue NpoLeccoB PeMOAENIMpPOBaHNS CepAaLa u
COCY/10B, HapacTaHWe 4acTOTbl Pa3BUTUSA AMCHYHKLNN 3HAOTENNS
1 HapyLIeHWiA IMNMAHOM0 NPOGMAS KPOBW, NPENMYLLECTBEHHO 3a
CHET CHWKEHNS aHTWaTeporeHHon copakuum JTMBIM.

CMUCOK NNTEPATYPbI:

1. bynrakosa C.B., [ycakosa 0.A., TpeHesa E.B. n coaBt. Bausinne nnnng-
HOro 00MeHa Ha TemI CTaPEeHNs NaLWEHTOB C apTEPUATIbHOMN rnnepTo-
Huen. Knun. na6. guartoctnka, 2018, 1. 63 (8): 495-499. / Bulgakova
S.V., Gusyakova O.A., Treneva E.V. et al. The effect of lipid metabolism
on ageing rate of patients with arterial hypertension. Clinical Laboratory
Diagnostics, 2018, v. 63 (8): 495-499 [in Russian]

2. Bopobbesa E.H., Lllapnaesa E.A., Kasbizaea A.C. n coaBt. 0c06eHHOCTH
JMITUAHOIO CNEKTPa B PasHbIX MOJIOBLIX M BO3PACTHbIX FPynnax Xure-
nei bapHayna. Wssectus Antl'Y, 2014, Ne3: 34-38. / Vorobieva E.N.,
Sharlayeva E.A., Kazyzaeva A.S. et al. Peculiarities of the lipid spectrum
in different gender and age groups of residents in Barnaul. Proceedings
of the Altay State University, 2014, No.3: 34-38. DOI 10.14258/
izvasu(2014)3.2-05 [in Russian]. DOI 10.14258/izvasu(2014)3.2-05

3. Hagnosa J1.B. KnnHnyeckoe 3Ha4eHne YibTPa3BYKOBbIX [OMIEPOBCKNX
METO/0B UCCIEH0BaHUS y BOJIbHbIX aTEPOCKIEPO30M Pa3/NyHbIX CO-
CYANCTbIX 6ACCENHOB 1 caxapHbiM anabetom 2-ro tuna. MexgyHapos-
HbIi SHAOKPUHOOrndeckni xypHasn, 2009, Ne 1 (19): 88-95. / Dadova
L.V. Clinical significance of ultrasonic Doppler investigation methods in
patients with atherosclerosis in different vascular territories and diabetes
mellitus type 2. International Endocrinological Journal, 2009, No. 1 (19):
88-95 [in Russian].

4. Kaprios P.C., Kowenbckaa 0.A., Bununukas U.B. CTpyKTypHble n3me-
HEHUS MarncTpanbHbiX apTepuii npy apTepuanbHoi runepToHuM, ac-
COUNNPOBAHHON C CcaxapHbIM AuabeToM. reHAepHbIe 0COOEHHOCTU U
BIINSIHUE KOHTPOJIA apTepuansHoro gasnenns. bronn. CO PAMH, 2012,
1. 32, Ne 1: 67-80. Y/IK 616.12.331.1: 616.379-008.64 / Karpov R.S.,
Koshelskaya 0.A., Vinnitskaya I.V. Structural changes of magistral
arteries in patients with arterial hypertension associated with diabetes
mellitus: gender peculiarities and effect of blood pressure control.
Bulletin of the Siberian Department of the Russian Academy of Medical
Sciences, 2012, v. 32, No. 1: 67-80 [in Russian]. UDC 616.12.331.1:
616.379-008.64

5. [panknHa O.M., MarmxneBa b.A. Cocyauctsii Bo3pact. MexaHn3mbl
CTapeHns cocyamncTon cTeHku. MeTozbl OLeHKY COCYANCTOr0 BO3pacTa.
KapanosackynapHas tepanus v npogunaxtnka, 2014, 1. 13 (5): 74-82.
/ Drapkina 0.M., Mandzhieva B.A. Vascular age. Mechanisms of vascular
wall ageing. Methods for assessment of vascular age. Cardiovascular
Therapy and Prevention, 2014, v. 13 (5): 74-82 [in Russian]. hitps.//doi.
0rg/10.15829/1728-8800-2014-5-74-82.

6. Xanwesa J1.A., Lnbik C.B., Pasymosckuii U.B. v coast. CocyamncToe pemo-
AENNPOBAHNE y NAUNEHTOB C apTEPUATbHO TMNEPTOHNEN, reHAEPHbIE
ocobeHHocTn. [pobnembl XeHckoro 340poses, 2014, 1. 9 (4): 31-39./
Khaisheva L.A., Shlyk SV., Razumovsky V. et al. Vascular remodeling
in patients with arterial hypertension, gender peculiarities. Problems of
Women’s Health, 2014, v. 9 (4): 31-39 [in Russian].

7. Alley H., Owens C.D., Gasper W.J. et al. Ultrasound assessment of
endothelial-dependent flow-mediated vasodilation of the brachial
artery in clinical research. J. Vis. Exp., 2014, Vol. 92:52070. doi:
10.3791/52070.

8. Azevedo P.S., Polegato B.F., Minicucci M.F. et al. Cardiac remodeling:

concepts, clinical impact, pathophysiological mechanisms and
pharmacologic treatment. Arg. Bras. Cardiol., 2016, Vol. 106 (1): 62-69.
doi: 10.5935/abc.201600005.

9. Briet M., Schiffrin E.L. Treatment of arterial remodeling in essential
hypertension. Curr. Hypertens. Rep., 2013, Vol. 15 (1): 3-9. doi:
10.1007/511906-012-0325-0.

10. Celermajer D.S., Sorensen K.E., Gooch V.M. et al. Non-invasive
detection of endothelial dysfunction in children and adults at risk
of atherosclerosis. Lancet, 1992, Vol. 340 (8828): 1111-1115. DOI:
10.1016/0140-6736(92)93147-f

11. Devereux R.B., Reichek N. Echocardiographic determination of left
ventricular mass in man. Anatomic validation of the method. Circ., 1977,
Vol. 55: 613-618. DOI: 10.1161/01.cir.55.4.613.

12. Eng J., McClelland R.L., Gomes A.S. et al. Adverse left ventricular
remodeling and age assessed with cardiac MR imaging: The multi-
ethnic study of atherosclerosis. Radiology, 2016, Vol. 278 (3): 714-722.
doi: 10.1148/radiol.2015150982.

13. Friedewald W.T., Levy R.., Fredrickson D.S. Estimation of the
concentration of low density lipoprotein cholesterolin plasma, without
use of the preparative ultracentrifuge. Clin. Chem., 1972, Vol.18., pp.
499-502. PMID: 4337382.

14. lvic 1., Vamos Z., Cseplo P., Koller A. From newborn to senescence
morphological and functional remodeling leads to increased contractile
capacity of arteries. J. Gerontol. (Serigs A), 2017, Vol. 72 (4): 481-488.
doi: 10.1093/gerona/gIw085.

15. Kamenskiy A.V., Pipinos 1., Carson J.S. et al. Age and disease-related
geometric and structural remodeling of the carotid artery. J. Vasc. Surg.,
2015, Vol. 62 (6): 1521-1528. doi: 10.1016/].jvs.2014.10.041.

16. Lai Y.-H., Lo C-I., Wu Y.-J. et al. Cardiac remodeling, adaptations and
associated myocardial mechanics in hypertensive heart diseases. Acta
Cardiol. Sin., 2013, Vol. 29: 64-70. PMID: 27122686.

17. Magyar K., Gal R., Riba A. et al. From hypertension to heart failure. World
J. Hypertens., 2015, Vol. 5 (2): 85-92. doi: 10.5494/wjh.v5.i2.85.

18. Mottonen M.J., Ukkola 0., Lumme J. et al. Cardiac remodeling from
middle age to senescence. Front. Physiol., 2017, Vol. 8: 341. doi:
10.3389/fphys.2017.00341.

19. Nadruz W. Myocardial remodeling in hypertension (review) J. Human
Hypertens., 2015, Vol. 29: 1-6. doi: 10.1038/jhh.2014.36.

20. Park S., Lakatta E.G. Role of inflammation in the pathogenesis of arterial
stiffness. Yonsey Med. J., 2012, Vol. 53 (2): 258-261. doi: 10.3349/
ymj.2012.53.2.258.

21.Pugliese N.R., Fabiani|.,La Carrubba S. et al. Classification and prognostic
evaluation of left ventricular remodeling in patients with asymptomatic
heart failure. Am. J. Cardiol., 2017, Vol. 119 (1): 71-77. doi: 10.1016/].
amjcard.2016.09.018.

22. Schiffrin E.L. Vascular remodeling in hypertension. Hypertens., 2012,
Vol. 59: 367-374. doi: 10.1161/HYPERTENSIONAHA.111.187021.

23. Shih H., Lee B., Lee R.J. et al. The aging heart and post-infarction left
ventricular remodeling. J. Am. Coll. Gardiol., 2011, Vol. 57 (1): 9-17. doi:
10.1016/) jacc.2010.08.623.

24. Song D., Kang W., Woelki H. et al. Biomarkers, age, and coronary artery
remodeling in patients with acute coronary syndrome. Am. J. Geriatr.
Cardiol., 2008, Vol. 17 (2): 71-77. PMID: 18326955.

25. Touboul P.-J., Hennerici M.G., Meairs S. et al. Mannheim Carotid Intima-
Media Thickness and Plaque Consensus (2004-2006-2011): An Update
on Behalf of the Advisory Board of the 3rd and 4th Watching the Risk
Symposium 13th and 15th European Stroke Conferences, Mannheim,
Germany, 2004, and Brussels, Belgium, 2006. Cerebrovasc. Dis., 2012,
Vol. 34 (4): 290-296. doi: 10.1159/000343145.

26. Van Varik B.J., Rennenberg R.J.M.W., Reutelingsperger C.P. et al.
Mechanisms of arterial remodeling: lessons from genetic diseases. Front
Genet., 2012, Vol. 3: 290. https.//doi.org/10.338%/fgene.2012.00290.

27. 2003 World Health Organization (WHO)/International Society of
Hypertension (ISH) statement on management of hypertension. World
Health Organization, International Society of Hypertension Writing Group.
J. Hypertension, 2003, Vol. 21: 1983-1992. DOI: 10.1097/00004872-
200311000-00002.

28. World Health Organization (WHO) Ageing and life-course. The Global
network for age-friendly cities and communities: looking back over the
last decade, looking forward to the next. WHO, Geneva, 2018.

29. Xu X., Wang B., Ren Ch. et al. Recent progress in vascular aging:
mechanisms and its role in age-related diseases. Aging Dis., 2017, Vol.
8 (4): 486-505. doi: 10.14336/AD.2017.0507 .

MpuHsaTa K ny6énukaumu: 16.10.2019 r.

| 91 |



Kandilova V.N.

CentrAL MiLiTARY PoLycLivic oF THE MinisTry oF DEFenSE oF AzERBAIJAN REPUBLIC,

SUMMARY

Actuality. It is known that each of the factors (arterial hypertension
(AH) and age) has a negative effect on the remodeling of both the
heart and vessels, while their combined effect has not been sufficiently
studied.

The aim. Assessment of manifestations of cardiac and vascular
remodeling (by the example of common carotid arteries (CCA) and
vasomotor endothelium function (right brachial artery)) in patients with
AH degree -1l in different age groups.

Material and methods. The study involved 124 (86 men and 38
women) patients at the age from 27 to 81 years (average age of
patients 55.7+1.01 years) with AH degree I-Ill. The presence and variant
of myocardial remodeling with calculation of criteria of left ventricular
hypertrophy (LVH), myocardial mass (MM) and MM index (MMI) of
LV by indexation to the patient’s body surface area were studied in all
patients by means of echocardiographic investigation (EchoCG) using
the Vivid S5 3Sc-RS echocardiograph with a multifrequency sensor 2.0-
3.5 MHz. Normal values of MM were considered to be 67-162 grams
(g) for women and 88-224 for men, and MMI — not more than 95 and
115 g/m2, respectively. Types of LVH were determined according to
recommendations of Pugliese N.R. et al. (2017), being subdivided into
concentric (C) and eccentric (E) LVH. Ultrasound scanning was used to
investigate CCA on both sides. The results of reactive hyperemia test
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on the right brachial artery and blood lipid profile were studied with
the calculation of atherogenicity coefficient (AC). The data analysis
was carried out with the help of Statistica 12 application package with
determination of mean values (M), minimum, maximum and mean
error (m), median and interquartile range for the CCA intima-media
thickness (IMT). The Spearman rank correlation coefficient (r) was used
to estimate the relationship between these variables. The significance
level of all statistical tests was accepted at p<0.05.

The results of the study confirmed the presence of cardiac and
vascular remodeling in patients with AH of different degrees with the
tendencyto increase in older age groups. The CCA remodeling parameter
values were also significantly higher in the groups of middle-aged and
elderly persons, some of which also had atherosclerotic plaques (AP).
The number of patients with disturbed endothelial vasomotor function
also somewhat increased with age.

Conclusion. Thus, the age of the examined patients with AH had a
significant influence on aggravation of the heart and vessel remodeling
processes and increasing frequency of endothelial dysfunction
development.

Keywords: arterial hypertension, age, intima-media thickness,
interadventitial diameter of carotid arteries, left ventricular hypertrophy.
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INTRODUCTION

In view of modern conceptions, heart and vessel remodeling nearly
always to some or other extent accompanies the course of AH being
not only its complication but also the factor for further progression
[4; 16; 22]. The main manifestations of heart remodeling include
increased LV MM, LVH of different degree and types (predominant
localization of the hypertrophied myocardial region) [17]. The vessel
remodeling is understood as vascular function and morphology
modification under the influence of hemodynamic (increased

BP level and circulating blood volume) and non-hemodynamic
factors (activation of the renin-angiotensin-aldosterone and
sympathoadrenal systems, endothelial dysfunction with disturbed
nitrogen oxide metabolism, dyslipidemia and others), the intensity
of which is caused also to a different extent by patient’s individual
genetic features [20]. The manifestations of vessel remodeling
include increased IMT and interadventitial diameter (IAD) of magistral
arteries, worsened functional condition of vascular endothelium,
general microcirculation condition and others [26].
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At the same time, the characteristic features of heart and vessel
remodeling in patients with AH taking into account their age have
been still studied insufficiently.

In the context of the above, the aim of the present study was
to assess structural and functional changes in the heart, CCA and
vasomotor endothelium function in patients with AH degree I-1ll of
different age groups.

MATERIALS AND METHODS

We examined 124 patients with AH degree I-1ll aged from 31 to
62 years (average age: 55.7+1.01 years), 56 men (average age:
54.7+1.2 years) n 65 women (average age: 57.8+1.7 years). AH
and its degree were diagnosed according to WHO criteria [27].

The criteria for inclusion in the study were patients with AH
degree I-lll. The AH duration was on average 8.36+0.37 years in the
range from 1 to 21 years; it was 8.42+0.42 years in the range from
2 to 21 years in male subgroup and 8.21+0.74 years in the range
from 1 to 18 years in the female subgroup.

The presence of diabetes mellitus type 2 and metabolic syndrome,
symptomatic AH forms, acute myocardial infarction, cardiac rhythm
and conduction disorders, blood diseases, cancer diseases, history
of cerebral circulation disorders, heart defects, respiratory, renal,
hepatic and heart failure was ruled out in all subjects.

The total number of examined patients was subdivided during
the study in the respective age subgroups according to appropriate
WHO age criteria [28]), AH degree, absence and presence of sings
and type of heart and vessel remodeling (as per the suggested
classification [21]). The distribution of examined patients included
in the above compared subgroups is presented in following Table 1.

Some patients took hypolipidemic metabolic drugs: 28 patients
took Atorvastatin (Atoris) in the daily dose of 40 mg (out of these, 7
(5.65%) patients used the drug on regular basis, 21 (16.94%) patients
used it occasionally) and 19 (15.32%) patients received Thiotriasoline
in the daily dose of 0.1 g (out of these, 6 (4.84%) patients used the
drug on regular basis and 13 (10.48%) patients took it irregularly).

All examined patients underwent EchoCG using the Vivid S5
3ScRS echocardiograph (USA) with a sensor 2.0-3.5 MHz with the
pulse-wave mode and color doppler.

The standard EchoCG approaches were used (parasternal
approach along the long and short axes, apical and subcostal
approaches) with assessment of the end-diastolic (EDD) and
end-systolic (ESD) dimensions of the left ventricle (LF), LV end-

diastolic (EDV) and end-systolic (ESV) volumes, thickness of
the interventricular septum (IVS) and LV posterior wall (LVPW),
anteroposterior dimension of the left atrium (LA), right ventricle
(RV) and right atrium (RA).

The cardiac contractile function and central hemodynamics were
calculated using the biplane method of Simpson et al. (1972).
The analysis of EchoCG parameters included calculation of the
parameter vales of central and cardiac hemodynamics: systolic
output (S0Q), ejection fraction (EF) using the generally recognized
procedures. LV MM was calculated using formula [11] basing on
the findings of EchoCG M-mode.

The peak transmitral blood flow velocities were measured in the
pulse mode with calculation of E/A coefficient (ratio of maximum
blood flow velocities in the period of early and late LV filling) in
order to assess the cardiac diastolic function.

Ultrasonic scanning of the right and left CCA in the B-mode
in combination with Doppler sonography and color mapping of
intravascular blood flow in the arteries was performed using the
Semi-yeni apparatus (manufactured in Hong Kong) with the help of
a linear sensor 7 MHz. When assessing CCA remodeling bilaterally
in three planes, we oriented at changes in rectilinearity in the artery
course, revealing deformations in different regions, changes in the
wall structure (calcinosis, calcifications), detection of increased
IMT, changes in the interadvetitial diameter (IAD), presence of
intravascular AP. The pulsatility index (PI) (according to Gosling)
and resistance index (according to Pourselot) (RI) were determined.

The intima-media complex structure was investigated as per
recommendations of the international consensus [25]. IMT was
assessed quantitatively at the distal section of CCA at a distance of
1-1.5 cm from bifurcation, outside a zone of AP on its posterior wall
with averaging three maximum measurements. The cursor is placed
at the border “artery lumen - vessel intima” and at the border “media-
adventitia”. The image was synchronized with diastole. The presence
of structural changes in CCA was documented basing on detection of
initial atherosclerotic changes in the form of IMT increase by more
than 0.9 mm [25]. The literature data was taken as standard values
for IAD and ratio IMT/IAD (ore than 8.3 mm for IAD, less than 0.13 for
IMT/IAD [3].

The endothelium vasomotor function was investigated by
the example of the right brachial artery using the method [10] in
modification [7]. The diameter increment of the right brachial artery
of more than 10% from the initial value was considered as positive

Table 1. The distribution of patients in respective subgroups depending on the above mentioned signs

Age

Patient grades 18-44 years (young)
Men 18 (14.52%)
Women 2 (1.61%)

Total 20 (16.13%)

AH degrees

Patient grades Degree |

Men 11 (8.87%)

Women 6 (4.84%)

Total 17 (13.71%)

Heart remodeling (considering the type)
Without remodeling

Men 6 (4.84%)
Women 12 (9.68%)
Total 18 (14.52%)

49-59 years (middle) 60-74 years (elderly)

38 (30.65%) 30 (24.19%)
19 (15.32%) 16 (12.9%)
57 (45.97%) 46 (37.1%)
Degree Il Degree Il
66 (53.23%) 9 (7.26%)
22 (17.74%) 10 (8.06%)
88 (70.97%) 19 (15.32%)
Eccentric type Concentric type
34 (27.42%) 46 (37.1%)
14 (11.29%) 12 (9.68%)
48 (38.71%) 58 (46.77%)
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Table 2. Means (M+m) of some parameters of structural-functional myocardium
condition and intracardial hemodynamics in patients of different age

45-59 years (n = 57)

60-74 years (n = 47)

Parameters 18-44 years (n = 20)

IVST 1.18 + 0.04 (0.7 -1.42)

LV PWT 1.09 + 0.03 (0.7 -1.33)

LV EDD 5.19+0.1 (4.4-6.0)

LV ESD 3.72 +0.12 (3.0-4.8)

LV EDV 116.6 + 3.89 (87 — 145)

LV ESV 48.65 + 2.42 (32-67)

LV SV 67.59 + 2.54* (51.0 - 93.0)
LV EF 58.44 +1.29 (48.06 — 71.17)
AS% 28.65 + 1.21 (17.86 — 36.54)
LV MM 237.0 + 13.42 (118.7 — 344.5)
LV MMI 108.4 + 5.18 (65.17 —152.7)

result, and the diameter increment of less than 10% was considered
as negative result; if the diameter decreased as compared to the
initial value this was assessed as paradoxical reaction [7].

The laboratory tests included measurement of blood plasma
glucose, total cholesterol (TC), triglycerides (TG), high density
lipoprotein (HDL) cholesterol levels using “Biocon” kits (Germany).
LDL content was calculated using formula of Friedwald W. [13].

The study materials were subject to statistical processing using
methods for parametric and non-parametric analysis. Accumulation,
correction, systematization of the baseline information and visualization
of obtained results were made in electronic tables Microsoft Office
Excel 2016. The statistical analysis was performed using STATISTICA
12.1 software (developed by StatSoft.Inc). The quantitative values
were assessed for compliance with the normal distribution, for which
purpose we used Shapiro-Wilk test (if subject number was less than
50) or Kolmogorov-Smirnov test (if subject number was more than
50) and also parameters of asymmetry and excess; two independent
groups with normal distribution of quantitative signs were compared
using Student’s t-test. Median (Me) and interquartile ranges were
calculated for statistical analysis of the data with non-normal
distribution. Correlation analysis was performed using Pearson (r)
coefficient. The critical significance level (p) was accepted as 0.05.

RESULTS

Means of the test parameters of the heart ad vessel remodeling in
different age subgroups of patients are presented in Tables 2 and 3.

As the data presented in Table 2 show that the parameter values
reflecting the structural and functional myocardium condition and
remodeling were characterized by increased LV SV in the young age
group (as compared to middle age group reaching significance)
and also by insignificant trend to decrease of LV EF and vice versa
to increasing IVST, LVPVT, LV EDV, LV MM and LV IMM in older age
groups.

49.37 +1.72 (22-79)
63.09 + 1.8 (34.0 - 97.0)
56.29 + 1.0 (36.28 — 69.0)
29.67 + 0.56 (18.18 — 39.13)
239.7 + 6.35 (145.9 — 367.8)
115.5 + 3.13 (71.23-186.9)

1.21 +0.02 (0.85—1.5) 1.23+0.02 (0.9-1.5)
114 +0.02 (0.9-1.5) 114 +0.02 (0.8-1.5)
5.05+ 0.06 (3.8-5.9) 5.07 +0.07 (4.2-6.1)
3.56 +0.06 (2.5 4.5) 359 +0.08 (2.6 -4.9)
112.6 + 2.75 (62 - 161) 116.2 + 3.3 (78 - 168)

52.78 + 2.57 (28— 103)
63.41 +1.72 (37.0 - 93.0)
55.24 +1.19 (36.03 — 67.65)
29.4 +0.86 (18.64 — 39.53)
243.3 +8.01 (140.5 - 386.1)
1181 + 3.7 (72.96 - 182.3)

The analysis of the data characterizing the presence and type
of cardiac LV remodeling, structural and functional CCA condition
and vasomotor endothelium function in the brachial artery (Table 3)
showed that absence of LVH was observed in all compared groups
with approximately equal frequency while the cases of revealing
both asymmetric (AsH) and concentric (CH) hypertrophy prevailed
insignificantly in older age groups of patients.

CCA IMT (right and/or left) exceeded 0.9 mm in 27 (10.9%)
patients from young age subgroup, 91 (36.7%) patients from
middle age subgroup and 81 (32.7%) from elderly age subgroup.
Both IMT median for right and left CCA and the values of the lower
and upper quartile increased with the age of examined patients.

IAD values and, consequently, IMT/IAD ratio in right and left CCA
increased significantly in older age groups (in patients of middle
age and to even greater extent in elderly patients). And AP in the
CCA system were revealed only in patients of the middle and elderly
age. Pl in left CCA was significantly higher among the subjects of
the elderly age as compared to patients of the young age.

Besides that, cases of pathologic IMT thickening and also
deviations of | values ad IMT/IAD ratio from the normal values
were observed significantly more often in patients of the middle
age as compared to young age subgroup. Patients of the elderly
age had the same trends not reaching the statistical significance as
compared to young age subgroup and they were similar to those in
middle age group. The correlations between the age and IMT in the
right (r = 0.21198) and left (r = 0.1836384) CCA were weak.

The number of patients with the negative and paradoxic vascular
reaction during the reactive hyperemia test also increased with
the age what was evidence of increasing number of cases of
endothelium vasomotor function disturbance.

The analysis of the main blood lipid profile parameter values
(Table 4) demonstrated absence of significant differences

Table 4. Means (M + m) of the blood lipid profile parameter values in patients of different age

Parameters 18-44 years (n = 20)

TC (mmol/l) 572 +0.22 (4.6-8.3)
HDL (mmol/l) 1.11+0.05 (0.8-1.73)
LDL (mmol/l) 3.78 +0.17 (2.66 — 5.33)
VLDL (mmol/l) 0.84 + 0.07 (0.46 —1.73)
TG (mmol/l) 1.84 +0.14 (1.0-3.8)
AC 4.24 +0.17 (3.17 — 5.56)

45-59 years (n = 57)
5.7+0.18 (3.0-11.2)

111 +0.03* (0.75 - 1.8)
3.75+0.14 (1.83-7.49)
0.83 +0.05 (0.36 - 2.0)
1.83+ 0.1 (0.8 - 4.4)
4.25+0.15 (2.0-7.2)

60-74 years (n = 47)

543 +0.16 (3.1-8.2)
1.01 +0.03* (0.7-1.6)
3.61 +0.15 (1.72 — 6.06)
(0.81 + 0.04) (0.36 — 1.86)
1.79+0.09 (0.8 -4.1)
4.55 +0.22 (1.62 — 8.57)

Notes to Table 4: * significance of differences between the groups “45-59 years” and “60-74 years”: Student’s t-test — 1.12, number of

degrees of freedom f =101 (p = 0.264924)
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Table 3. Means (M + m) of some parameters of the structural and functional heart and CCA condition (remodeling), rate
of cases of their pathologic change and worsened vasomotor endothelium function in patients of different age

Parameters 18-44 years (n = 20) 45-59 years (n = 57) 60-74 years (n = 47)
Rate of LV hypertrophy cases
Asymmetric type 10 (8,1%)*1 23 (18,5%)*1 15 (12,1%)
Concentric type 6 (4,8%)*2;M 27 (21,8%)*2 25 (20,2%)M
Without LVH 4 (3,2%) 7 (5,6%) 6 (4,8%)
Parameters of the structural ad functional condition of the right (r) and left () CCA
CCA IMT (r)
Median 1,0 1,2 1,19
Lower quartile 0,88 1,0 1,09
Upper quartile 1,26 1,36 1,37
CCA IMT (1)
Median 1,1 1,18 1,26
Lower quartile 0,98 1,0 1,09
Upper quartile 1,3 1,36 1,35
CCAIAD (r) 7,39+0,18"4 (6,07-9,21)  7,55+0,11#1 (545-9,02)  8,2+0,164;#1 (6,4 - 11,1)
GCA IAD (1) 7,35 + 0,16"5 (5,52 — 8,46) 7,57 +0,1 (5,99-9,8) 7,97 + 0,185 (6,17 — 12,18)
CCA IMT/ 1AD (r) 0,138+ 0,006*4 (0,096 -0,180) 0,159+ 0,004*4 (0,091 -0,270) 0,151 + 0,006 (0,081 - 0,257)
CCA IMT/ 1AD (1) 0,150 + 0,007 (0,108 - 0,221) 0,153 + 0,004 (0,106 — 0,235) 0,156 + 0,005 (0,100 — 0,254)
GCAPI (r) 1,11+ 0,04 (0,69 -1,33) 1,18 + 0,05 (0,78 -3,8) 1,12+ 0,03 (0,85-1,5)
CCAPI (I) 1,16 + 0,056 (0,62 —1,54) 1,16 + 0,16 (3,7-0,72) 1,78 + 0,036 (0,67 —1,54)
CCARI (r) 0,71 + 0,02 (0,51 - 0,81) 0,74 + 0,01 (0,56-1,0) 0,73 + 0,01 (0,59 — 0,98)
GCARI (I) 0,74 + 0,02 (0,44 - 0,87) 0,73 + 0,01 (0,53 -10,9) 0,75 + 0,01 (0,53 - 0,89)
Number of pathologically changed parameter values (in the right and left CCA, n = 248)
AP 0 (0,0%) 7 (2,82%) 11 (4,44%)
Pathologic IMT 27 (10,89%)**1;AM 91 (36,69%)**1 81 (32,66%)" "M
Pathologic IAD 36 (14,52%)**2 93 (37,5%)**2 59 (23,79%)
Pathologic IT/IAD 26 (10,48%)**3;712 85 (34,27%)**3 69 (27,82%)" 2
Variants of endothelium response (in the right brachial artery, n = 124)
Positive 36 (14,52%)*5;77 7 (2,82%)*5 7 (5,65%)"7
Negative 5 (4,03%) 15 (12,1%) 11 (8,87%)
Paradoxic 8 (6,45%)*6;"8 24 (19,35%)*6 22 (17,74%)"8

Notes to Table 3: * - significance of differences between groups “18-44 years” and “45-59 years”; * — significance of differences
between groups “18-44 years” and “60-74 years”; # — significance of differences between groups “45-59 years” and “60-74 years”; **
— differences between groups “18-44 years” and “45-59 years” reached significance by the chi-square test, chi-square test with Yates
correction and with likelihood ratio but they were not significant by two-sided Fischer's exact test; * — differences between groups “18-
44 years” and “60-74 years” reached significance by chi-square test, chi-square test with Yates correction and with likelihood ration, but
they were not significant by two-sided Fischer's exact test

*1 - Fisher's exact test (two-sided) = 0.01151 (p<0.05); *2 - Fisher's exact test (two-sided) = 0.00016 (p<005);

*3 - p=0.004697; Student's t-test — 2.92, (number of degrees of freedom f=75),*4 — p = 0.004742; Student's t-test - 2.91;

*5 — Fisher's exact test (two-sided) = 0.0000001 (p<0.05); *6 - Fisher’'s exact test (two-sided) = 0.00155 (p<0.05)

**1 - chi-square test = 56.270 (p<0.001), chi-square test with Yates correction = 54.525 (p<0.001); chi-square test with likelihood ratio
=56.638 (p<0.001); **2 — chi-square test = 43.337 (p<0,001); chi-square test with Yates correction = 41.830 (p<0,001); chi-square
test with likelihood ratio = 44.548 (p<0.001); **3 — chi-square test = 49.030 (p<0.001); chi-square test with Yates correction = 47.382
(p<0.001); chi-square test with likelihood ratio = 50.979 (p<0.001)

A1 — Fisher's exact test (fwo-sided) = 0.000017 (p<0.05); 22 —; Student’s t-test - 3,26 (number of degrees of freedom f=64);
p=0.001807; "3 — Student's t-test — 2.06; p=0.043735; "4 — Student’s t-test - 3.36; p=0.001314; /5 — Student’s t-test — 2.57;
p=0.012404; /6 — Student's t-test — 10.63; p=0.000000000001; /7 — Fisher's exact test (two-sided)= 0.0000001 (p<0.05); /8 — Fisher’s
exact test (two-sided) = 0.00401 (p<0.05)

ANT — chi-square test = 45.225 (p<0.001); chi-square test with Yates correction = 43.566 (p<0.001); chi-square test with likelihood ratio
=46.843 (p<0.001); "2 — chi-square test = 30.151 (p<0.001); chi-square test with Yates correction = 28.765 (p<0.001); chi-square test
with likelihood ratio = 30.990 (p<0.001)

#1 — Student’s t-test — 3.35, (number of degrees of freedom f=101), p = 0.001150
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between the patient groups being compared, only the plasma HDL
level was significantly lower in patient group of the elderly age as
compared to patients of the middle age (the differences from young
age group did not reach statistical significance).

DISCUSSION

In view of modern conceptions, the heart remodeling is a
sequence of interrelated changes at the molecular and cell level
resulting in progressing physiologic and anatomic transformations
of the cardiovascular system on the whole. The heart remodeling
can include, first of all, cardiac cavity dilation, wall hypertrophy
which, finally, cause changes of the cardiac geometry from the
ellipsoid shape to more round spherical shape [8]. The heart
remodeling may develop for up to several years without any
symptoms manifesting clinically only when rather serious organ
changes occurred.

All patients examined in the present study had AH of different
degree (I-lll) and, according to our findings, the greater degree of
both the heart ad vessel remodeling was observed as patient’s age
increased. The effect of AH on the development of heart remodeling
was reported also in other studies [9].

As it was mentioned, LV hypertrophy and remodeling observed
often in patients with essential hypertension result from the complex
interaction between several hemodynamic and non-hemodynamic
mechanisms. The structural changes in LV are influenced by
such factors as ethnicity, gender, salt consumption, obesity and
diabetes mellitus and also neurohumoral and genetic factors.
The LV remodeling in hypertension has the adaptive nature and
develops as a response to increased stress for its walls while when
the adaptation resources are exhausted, the cardiac chambers are
dilated and heart failure develops [16]. LV hypertrophy itself is not
directly associated with the increased cardiovascular morbidity and
mortality. But recently mainly experimental data appeared which
is evidence of the fact that LV hypertrophy can be not obligatorily
considered as an adaptive response to systemic hypertension, but
it is a more complex phenotype [19].

LV SV values were significantly higher in young age subgroup as
compared to middle age subgroup. The insignificant trend to LV EF
decrease and vice versa increase of IVST, LV PWT, LV EDV, LV MM
and LV NNI with the age.

The age being the risk factor for development of heart failure
causes the higher prevalence of myocardial infarction in elderly
patients, who can develop more likely heart failure after myocardial
infarction. As it was mentioned above, the increasing action of
stresses and shifts in the signal paths with the age change biology
of cardiomyocytes in which metabolism by products and damaged
organelles are accumulated gradually, the intracellular autophagia
recirculation process are blocked and cell predisposition to
apoptosis is increased. Besides that, the lowered ability to
cardiomyocyte regeneration in elderly people because of decreased
rates and extent of cell division and disturbed function of stem cells
results in further heart dysfunction and non-adaptive response to
diseases or stress [23]. This can partially explain the increase of
the signs of LV remodeling in patients of the older age revealed
by us.

Our findings are in agreement with other studies which reported
the increased LV MMI, LV PWT values and also LV fraction
shortening and dimensions of the left atrium in patients of the
elderly age as compared to the middle age what was explained by
the authors with several basic factors described above [18].

According to our data, the frequency of both AsH and CH was
increased in patients of the middle and elderly age.

The similar results were obtained also in other studies which

showed that both men and women more often had LV remodeling
of concentric type as the age increased. The authors revealed the
direct correlation between LV mass and systolic BP level and also
body weight index and the negative correlation with the level of BP
decrease during the treatment of AH and the high level of high-
density lipoprotein cholesterol [12].

Thus, although the age is one of the most powerful risk factors
for development of cardiovascular diseases, the mechanisms
mediating the cardiovascular morbidity and mortality with ageing
still have been studied insufficiently.

According to our data, the parameter values reflecting the right
and left CCA remodeling (IMT, IAD and IMT/IAD ratio) increased
significantly in older age groups. AP in GCA were revealed only
in patients of the middle and elderly age. PI in left CCA was
significantly higher among subjects of the elderly age.

The causes for age-related differences in the context of vascular
remodeling are not finally known today, though other studies also
revealed the correlation between ageing and considerable changes
in the structural and functional vessel characteristics [14]. The
diameter, tortuosity ad bifurcation angle are increased in CCA with
ageing what was explained by the authors with degradation and
fragmentation of intramural elastin [15]. There were evidences
of the fact that the age being an independent predictor of artery
remodeling, can cause the lowered capability for adaptation vessel
remodeling during the organism ageing [29].

The Plincrease in elderly subjects revealed by us is in agreement
with the data of other researchers [6] and an evidence the
remodeling in the microcirculation system on the whole. The more
often revealing of vasomotor endothelium dysfunction in older age
groups of patients is also in accordance with the literature data
[5]. The lowered HDL content at elderly age revealed by us was
observed also by other researchers [1; 2]. Although the study
performed by Bulgakova et al. revealed moderate correlations
between the biologic age and TC, LDL and AC which were not
detected in our study.

Thus, according to our findings, the age of the examined
patients with AH had a significant influence on aggravation of the
heart and vessel remodeling processes and increasing frequency
of endothelial dysfunction development and blood lipid profile
disorders, mainly, due to lowering of antiatherogenic HDL fraction.
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BJINAHUE UCXOQHOI0 COCTOAHUA NNEBOI0 XEJTYJ04KA U
TEXHWYECKUX 0COBEHHOCTEN KOPOHAPHOIO LUYHTUPOBAHKSA
HA ®YHKLIWOHAJIbHYHO COXPAHHOCTb KOPOHAPHbIX LLYHTOB

'®IB0Y BO Owmckuit rocyaAPCTBEHHbIN MEGULIMHCKI vHuBEPCUTET Minnagrasa Pocomn. Omck, Poccus.
2BY3 Omckori 0511acTH «OBACTHAS KIMHNYECKAS 50IbHULA» . OMck, Poccus.

PE3HOME

Llenb uccnepoBaHus — n3y4eHne BIUAHWUS UCXOZHOTO COCTOSHUA
MWUOKapAa NeBOro XXemnyfo4ka, a TakkKe TEeXHWYecKux 0CcobeHHOCTen
onepauuu KOpoHapHoro WyHTuposanus (KLU) Ha nporHo3 dyHKLmo-
HWUPOBAHWA KOPOHAPHbIX LUYHTOB.

Marepuanbl u metobl. 06cnefoBaHbl 46 MY)X4MH, NEPEHECLINX
onepauuio KLLI no noBogy cTabunbHOI CTEHOKApAUU BbICOKOrO QOyHK-
LMOHANBHOIO Knacca. 23 U3 HUX — NLa C caxapHbIM AnabeTom 2 Tuna
(GO2), 23 - nuua 6e3 HapyLIeHWA yrneBoAHoOro obmeHa. HakavyHe
OnepaTuBHOrO BMeLLaTenbCTBa BCEM MauueHTam Obina BbINOMHEHA
TpaHCTOpakanbHas 3xokapauorpacdus ¢ onpeseneHuem nokasarenei
(DYHKLMM NIEBOT0 Xenyao4Kka. CBeSEHNs 0 TEXHUYECKNX 0COOBHHOCTAX
KL B3sTbl U3 NPOTOKONOB onepawun. CnycTa rog nocne onepauuu
BCEM NaumeHTam 6bl1a BbINOMHEHA KOPOHAPOLLYHTOrpadus.

PesynbTatbl. OKKNHO3WK LUYHTOB ObINK BbisBNEHbI Y 10 nauneHToB
¢ G2 ny 6 naunentos 6e3 CO2 (p ans kputepns Guwepa=0,177). C

CsepneHusa 06 aBTopax:

HIMYMEM OKKIHO3UI KOPOHAPHBIX LUYHTOB Y nauueHToB ¢ G2 6binn
acCOLMPOBAHbI BOMbLINA KOHEYHDII [MACTONMYECKMA 11 KOHEYHbIil
CUCTOSTMYECKMIA pa3Mep NIEBOro Xenynoyka (p ans kputepus MauHa-
YuTHi cooteetctBeHHo 0,004; 0, 012), a Takxe 60NbLIMIA KOHEYHbIN
[NaCTONNYECKNIA 1 KOHEYHBIA CUCTONNYECKMIA 0OBbEM NEBOrO Xeny-
noyka (p ons kputepust Manna-YutHu cootsetcteeqHo 0,012; 0,006).
Takxe B rpynne nauneHToB ¢ G2 3Ha4MMO Yalle OKKMHO3MAM nof-
BEPrannch CeKBEHUMANbHbIE BEHO3HbIE LWYHTBI (P Ans Kputepus Ou-
wepa=0,004). Cpeau naumneHToB 663 HapyLLEHWiA YrNeBoaHOro 06mMeHa
BbILLIEYKA3aHHbIE NMOKa3aTenu He Gblan acCOLMMPOBaHbI C AUCHYHKLM-
el LUYHTOB.

3aknio4eHue. Pe3ynbTarhl UCCE0BaHNS NOLTBEPXKAAIOT B3aUMHOE
0TAroLLaroLLee BNusHNe (hakTopoB pucka Ha nporHo3 nocne KLU

Kniouesble cnoBa: KOPOHAPHOE LUYHTUPOBAHUE, CaxapHbiii [UaleT,
CEKBEHUMATIbHOE LLIYHTUPOBAHME.
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DPAKTOPbI PICKA TPOMBO3A KOPOHAPHbLIX LLIYHTOB

BBEJIEHWE

BbicoKas 4actoTa OKKNIO3UW KOPOHAPHbIX LUYHTOB — OAHA U3
BXHELLNX NPO6SIEM KOPOHAPHOW XMpyprun. B cOOTBETCTBUM C
AaHHbIMK nnTepatypbl, 40 20% LUYHTOB DYHKLWOHNPYIOT HEYA0B-
NETBOPUTENBHO YK€ Ha rocnutanbHoM aTane [1]. YyuTbiBas mac-
WTab OKa3aHWa KapAnoXMpypru4eckom nomMoLLn, 3T0 CTaHOBUTCS
npo6siemoit 60NbLLIOr0 KONUYECTBA NALMEHTOB.

BbifiBNeHune haktopoBs, CNOCOOGCTBYIOLNX PA3BUTMIO ANCCHYHK-
UM KOPOHAPHbIX LLYHTOB, NMO3BONMUIO 6bl CCHOPMMPOBATL IPYMMbI
pucka cpenu nauneHTos, nepeHectuux KLU, n andpdepeHumposan-
HO MOJOMTM K BONPOCY BTOPUYHOI NPOPUIAKTUKN.

Ha cerofHALWHNIA [eHb JOCTAaTO4HO XOPOLUO W3Y4EeHO BIUsSHUE
CUCTONMUYECKOI M ANACTONNYECKON (DYHKLMW NEBOr0 Kenynou-
Ka Ha NPOrHo3 Yy NaUMeHTOB C WLIEMWNYECKOi 60Me3HbI0 cephua.
KOHEYHBbIII CUCTONNMYECKUA U ANACTONMYECKWIA pa3Mepbl NeBoro
XKeNy[ouKa ABNATCA NPefuKTopamMn HebnaronpuaTHbIX cepred-
HO-COCYANCTbIX COOBLITUA Yy MALUEHTOB C MHOrOCOCYAMCTbIM re-
MOAWHAMUYECKM 3HAYUMbIM MOPAKEHNEM KOPOHAPHLIX apTepuii
[2, 3]. CornacHo uccnegosanmto D.L. Priop u COaBT., KOHEYHbI
CUCTONUYECKNA 06bEM N1EBOT0O XKeny[oyka ABNAETCA NPeANKTo-
POM JIeTanbHOCTW Ans nauueHTos, nepeHectunx KLU. Mpu atom
(bpakums BbIGPOCA M KOHEYHBIN AUACTONNYeCKNiA 06bEM NeBoro
XKeNyouKa He UMenu NporHocTu4eckoi sHaqumoct [4]. OaHako
BOMPOC O BAWUAHUM (DYHKLMOHANIBHOTO COCTOSIHUSA NIEBOTO XKeny-
[04Ka Ha BEPOATHOCTb OKKNIO3UWN KOPOHAPHBIX LUYHTOB OCTaéTCA
OTKPbITbIM.

AfexkBaTHasa (OYHKUMSA LUYHTA BO MHOTOM 0O6YCIOBJfieHa COCTO-
AHUEM LIeN1eBOr0 KOPOHAPHOro pycna, B TOM YUCe AUaMeTpoMm
WYyHTMpYeMOn apTepuu. S. Goldman n C0aBT. YCTaHOBUAMW, YTO
ANameTp LUYHTUPYEMOro cocyaa 6onee 2 MM 06eCneynBaeT Hop-
ManbHy npoxoaumocTts 88% wyHToB cnycTa 10 net nocne KLLU.
Mpu gnameTtpe WYHTUPYEMOro cocyna meHee 2 MM, yepes 10 nert
YLOBNIETBOPUTENIbHO (PYHKLMOHUPOBANU NnWb 55% wWyHTOB [5].
Mo paHHbimM R.C. McLean v coaBT., npeanKTOpOM TPOM603a BEHO3-
HOr0 TPAHCNNaHTaTa ABNAETCA AUAMETP LUYHTMPYemMoro cocyaa 1,5
MM 1 MeHee [6]. CTeneHb CTeHO3a LUYHTMPYEMOro cocyfa Tak
)K€ 0Ka3bIBaeT BNNAHUE HA (DYHKLMIO LLIYHTA: NPY NPOKCUMATIBHOM
cTeHo3e meHee 70 Y% pUCK OKKNI3WK LLYHTA 3HAYUTENbHO BO3pac-
Taert [7].

INuteparypHble faHHbIE 0 (OYHKLMOHANIbHON COXPAHHOCTH LUYH-
TOB C CEKBEHLMANIbHbIMW aHAaCTOMO3aMW HeOHO3HA4HbI. B 2011
rofly ony6sMKOBaHbl pe3ynbTaTbl MeTaaHannu3a, CBWUAETENbCTBY-
fowne 0 Jydwein (PYHKLUMOHANBHOW COXPAHHOCTW KOPOHAPHbIX
LYHTOB C CEeKBEeHuManbHbiMu aHactomosamu [8]. B 2019 6binu
0ny6/IMKOBaHbI CBEAEHMS 0 NONYNALMOHHOM MCCNef0BaHUK, NPo-
BeaéHHOM B [laHun ¢ yyactuem 24 742 nauueHToB. ABTOpbI CO-
061LaT 0 60J1€e BbICOKO CMEPTHOCTU M 6OJee BbICOKOM pUCKE
TPOM603a LLIYHTOB B CNy4asX CEKBEHLMANBHOrO LYHTUPOBaHNA [9].
[laHHble, nony4eHHble npu ncenefosaHuu peructpa SWEDEHEART
He CTOJb KaTeropuyHbl — NPUMEHEHNe CTpaTern CeKBeHLManbHo-
ro LWYHTMPOBAHMA YaLLle MPUBOANT K HE6NaronpuUATHLIM CePAEeYHO-
COCYMCTbIM COOLITUAM B PAHHEM MOC/eonepaLnoHHOM nepuoge.
B 10 XXe Bpems cpefiHecpoyHble peaynbTatsl KLU He pasnuyaioTes y
NaUNEHTOB C CEKBEHLMANTbHLIMMW W Y NALMEHTOB C UCKNIOYUTESIbHO
NWHERHbIMKM WyHTamn [10].

PaHee ycTaHOBNEHO, 4TO 60MbLIAA NPOLOIHKMTENBHOCTD UCKYC-
CTBEHHOr0 KpOBOO6OPALLEHNA BO BPEMS KOPOHAPHOO LWYHTUPOBA-
HUS CNOCOOCTBYET YBEIMYEHUIO 6L CMEPTHOCTH, MOBbILLEHNIO
YaCTOTbl WHCYNbTOB W YBESIMYEHMIO CNyvaeB CEpPAeYHON Hepno-
CTaTO4HOCTM, KaK B PaHHEeM MOCNeonepaunoHHoM nepruoae, Tak 1
B OTANnéHHOM nepuoge onepaumun [11, 12]. Mpwu atom BOMNpocC 0
BANAHUM LITENbHOCTY onepaumn KLU n nckyCCTBEHHOr0 KpoBOO-
OpaLleHns Ha PYHKLNIO LLIYHTOB TPeOyeT U3yveHns.

Llenb AAHHOrO MCCNEA0BaHNA — U3Y4EHNe BIUAHUA UCXOLHOrO
COCTOSIHUS MIUOKApAa NIeBOTO XKeY/04Ka, a TAKKe TEXHUYECKMX
0CO6EHHOCTEI Onepauuit Ha NPOrHO3 (OYHKLMOHMPOBAHNS KOPO-
HapHbIX LLYHTOB.

MATEPWAN U METOIbI

Wccneposanme nposefeHo B 2016-2018 rr., aBnsetca Koropt-
HbIM, MPOCNEKTUBHLIM. bbinu 06cnenoBaHbl 46 MyX4WUH, Mpo-
0MepupoBaHHbIX MO NOBOLY XPOHUYECKOMN MLLIEMUYECKON 601e3HM
cepAua cTabunbHOro TeveHns. Bcem naumeHtam 6bina npoBefeHa
ornepauus KOPOHAPHOro LYHTUPOBAHUSA B YCNOBUAX UCKYCCTBEH-
HOro KpoBoO6paLleHus. [1Baguatb TpWU naumeHTa — nmua ¢ caxap-
HbiM fuabeTom 2 tuna (CH2), ABafuate Tpu — nuua 6e3 HapyLue-
HUIA YrNeBOAHOro 06MeHa.

['pynnbl 3HAYMMO He pas3nuyanuch nNo BO3pacTy, pocTy, BeCY, UH-
[eKCy Maccbl Tena. 3Ha4Mble pasnnyus Obiin BbiBNEHbI TOMBKO
Mo OKPYXXHOCTW Tanuu (Taén.1).

Ta6nuua 1. CpaBHeHue nauuenToB ¢ CA2 u nauneHToB
6e3 C[12 no papy KNMHUYECKMX NPU3HAKOB

Wecnepyemblii | NAUMEHTH ¢ 2:: “ZT;;Ta P ans
HDM3H:I¥ CA2 (N=23). (N=2%) Kputepus
Me (st; P75) : MaHa-Yuthu

Me (P,; P..)

Bospacr, rogsl 59 (55; 64) 58 (61; 65) 0,221
172,5 ,
Pacr, oM deri7s)  170(168178) 0711
Bec, kr 88 (76;99)  82(72;99) 0,252
288(253; 26,8 (258;
2
VMT, kr/m 33.3) 30.7) 0,175
OKPYXHOCTe 403 (95:112) 89(80;95) 0,000
Tanuu, cm

lpnmeyatine Kk Tabnmye 1. Me — meguana, P, P,. — BepxHui un
HWKHWIA  KBapTUIn.  T10NYXUPHBIM  LIPNGHTOM 0003HA4EHb! P,

CBULAETE/IbCTBYOLNE O CTATUCTUHECKN 3HAYUMBIX PA3TTNYNAX.

Konn4ecTBo naumeHTOB, nepeHocuswmnx paHee VIM B rpynne
naunenToB ¢ G2 coctasuno 17, B rpynne nauuentos 6e3 G2 —
21, 3Ha4YMMbIX PA3NUYMIA NO 3TOMY NOKA3ATEN0 MEXAY rpynnamu
BbISIBNEHO He 6b1n0 (p Ang Kputepus ®Ouwepa=0,121). Tak xe He
6bIN10 BbIABNEHO PA3NnyUii B 4acTOTE BCTPEYAEMOCTH apTepuans-
HOWM runepTeH3uu (p ans kputepms ®@uwepa=1,000) — no 19 naum-
€HTOB COOTBETCTBEHHO B 06euX rpynnax.

3a 1-2 gHa po onepaumn KLU Bcem nauueHTam npoBoAunach
TpaHcTopakanbHas IX0-kapauorpadus, BKNOYaBLLAs onpegene-
HUe PasMepoB M (DYHKLMOHATbHOTO COCTOSAHWSA NEBOTO XeNyLo4ka
(JIK): KoHeuHblit guactonuyeckuin pasmep (KOP), KOHeYHbIA cu-
cronunyeckuin pasmep (KCP), KOHEYHbIA ANACTONMYECKMA 06bEM,
KOHEeYHbIN cuctonuyecknit 06bém (KCQ), maccy muokapga (MM)
1 hpakumio Boibpoca (PB). TakTuka Xupypruyeckoin pesackyns-
pu3auum Mnokapaa (LienecoobpasHoCTb LWYHTMPOBAHWA TOFO UK
MHOTO COCYAa, a TakKe BOSMOXHOCTb WCMOMb30BaHUA TOMO MK
MHOTO KOHAyMTa) Onpegensnach Onepupytowumn Xupypramu B
K2XLOM Clyyae UHAMBUAYANbHO, B COOTBETCTBUN C KITMHUYECKON
cutyaumen. CBefeHWSt O TEXHUYECKMX OCOOEHHOCTAX KaXLOro
BMeLLaTeNIbCTBA ObINN NOMY4eHbl U3 NPOTOKONOB ONepaLmi.

Cnycts rog nocne onepaumn KLU Bce naumeHTbl NepeHecnn Ko-
POHAPOLLYHTOrpacuio Ans OLEHKN NPOXOAMMOCTH LLYHTOB.

Cratuctnyeckne metogsl. OLeHKa B pacnpeseneHus Konuye-
CTBEHHbIX HENPEPbIBHbIX AaHHbIX NPOBOAWUAN NYTEM pacyéTta Kpu-
Tepus Lanupo-Yunku. [ina cpaBHeHuns rpynn no KONU4eCTBEHHbLIM
Npu3Hakam ucnonb3osanu Kputepuin MaHHa-YUTHUM U KpuTepuii
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Tabnuua 2. Ixorpacimyeckue noKkasaTenyu MHOKapaa NeBoro XenyAo4yka 0 onepawLu KOPOHAPHOro WYHTUPOBAHUS

|.Naumentol ¢ CA2 Il.MauuenTtbl ¢ CA2 ¢

lll.NaumenTbI 623

IV.NaumenTsl 6e3 CA Kpwrepwi Kpacke-

Mokasateno 6e3 OKKNHO3MA, N=13.  OKKNHO3MAMM WYHTOB  CJ] 6€3 OKKNH3ui C OKKJTHO3UAMM LLYH- na-Yonaea; p
Me (P,; P,.) n=10. Me (P,; P..) n=17.Me (P, P,,) T08 n=6. Me (P,; P,,)

KOP, cm 4,9 (4,6; 5,3) 5,6 (5,4;5,9) 5,3 (5,0; 5,9) 5,7 (5,5; 5,8) H= 9,424 P=0,024
KCP, cm 3,3(3,1;3,4) 3,95 (3,7; 4,3) 3,9 (3,4;4,2) 4,4 (3,8; 5) H=9,232 P=0,026
KOO, mn 112 (103; 134) 150,5 (143; 170) 148 (116; 173) 161,5 (145; 175) H=9,969 P=0,047
KCO, mn 44 (39; 47) 68,5 (59; 84) 69 (48; 85) 72,5 (73; 95) H=9,239 P=0,026
YO, mn 68 (61; 81) 80,5 (78; 85) 71 (59; 81) 85,5 (68; 85) H=5,003 P=0,172
MM, r 219 (210; 274) 286 (264; 318) 261 (237; 302) 346 (280; 378) H=6,645 P=0,084
®B, % 64 (56; 66) 55,5 (51; 58) 54 (48; 60) 52,5 (47; 59) H=6,655 P=0,088

lpnmeyarne k Tabnnye 2. Me — meguana, P, P

— BEPXHWIA N HWXHWI KBAPTUIN. [1071Y)XUPHBIM LIPUGHTOM 0603HAYEHbI P,

CBUAETENLCTBYIOLNE O CTATUCTUYECKHN 3HA ‘ﬂ/IMb/X pasnnansax. KLP — KoHeYHbI gnactonndeckni paamep, KCP — KOHeYHbIN
cuctomyecknii paamep, KLO — KOHeYHbIN Anactonndeckmii 00bém, KCO — KOHeYHbI cucTonmnyeckuin 00bém; Y0 — yaapHbii 00bEM;

MM - macca mnokapga, @B — ppakyns Bbibpoca.

Kpackena-Yonnuca. [Ans cpaBHeHUs rpynn no Ka4yeCTBEHHbIM 6u-
HapHbIM NPU3HaKam 6bin NPUMEHEH y2 c nonpaskoii Metca u asy-
CTOPOHHWIA BapuaHT TO4HOro kpuTepusi ®Guuwepa. Kputnyeckoe
3Ha4eHue YPOoBHS 3Ha4mmocTu p<0,05.

PE3YJIbTAThI

Mo pesynbTatam KOPOHAPOLLUYHTOrpaduu cnycts rog nocne
onepauuu 6611 BbISIBNEHbI OKKNIO3WUK LWYyHTOB Yy 10 NaumeHToB ¢
CO2 ny 6 nauneHToB 6e3 CL12. 3Ha4MMbIX Pa3nuyuin B 4acToTe OK-
KNO3Uil BbISBNEHO He 6bino — Kputepuit duiepa=0,033, p=0,177.
CnyyaeB OKKNO3MM BYX W GONee LYHTOB Y OJHOMO NauneHTa He
6ObI0.

Bce nauueHTsl 6611y pasgeneHbl Ha 4 rpynnbl B 3aBUCUMOCTU OT
HaNM4us caxapHoro amabera 2 Tuna u Hanm4usa OKKMK3UIA KOpoHap-
HbIX LUYHTOB CNYCTA rof nocne onepauuu. Ipynna | — nauneHTsl ¢
C2 6e3 okkntoamin; rpynna Il — naumeHTbl ¢ CO2 1 OKKNHO3UAMU
LWwyHTOB, rpynna lll — naumenTsl 663 HapyLIeHU YrneBogHOro 06-
MeHa 1 6e3 OKKII3WiA WyHTOB W IV — nauneHTbl 6e3 HapyLleHui
YrneBoLHOr0 06MeHa C OKKM3UAMU LLYHTOB. Bee rpynnbi 6binu co-
NOCTaBMEHbI M0 CeayLLM NoKasaTenam qyHkLun Muokapaa JK
- KOP, KCP, KL0, KCO, ynapHbiin 06bém (Y0), dpakuus Bbibpoca
nesoro xenyno4ka (PB) n macca mmuokapaa JK (MM). Pesynbtatsl
CpaBHeHMs Nokasaresneil 4o onepawun npeacTasieHs! B Tabnuue 2.

CTaTnCTNYECKN 3HAYMMbIE PA3NNYMa MeXAy rpynnamu Obian
BbisiBNeHbl o KAP, KCP, KOO, KCO. Mo 3Tum nokasatensm 6b110
NpoBefieHO NONapHoe CpaBHeHWe 4eTbipéx rpynn. BeIACHWUIOCH,

yTo | rpynna 3Ha4umo otnuyanack ot Il rpynnel (p Ang Kputepus
MaHHa-YutHu cooTsetcTBeHHo 0,004; 0,012; 0,012; 0,006) n ot IV
rpynnsl (p Ana kputepus ManHa-YuTtHu cooTsetcTBeHHO 0,012;
0,009; 0,022; 0,022). To eCTb Yy NALMEHTOB C OKKIHO3UAMU LLYHTOB
pa3mMep 1 06bLEM NEBOr0 Xenyaoyka 6bin 3Ha4MMO 60IbLUE, YeM
y nuy, ¢ G2 6e3 OKKNMHO3MA LYHTOB. 3HAYMT, CpPean nauueHToB
¢ G2 6onbwme KAP, KCP, KOO, KCO moryT BbiCTynaTb B Kaye-
CTBE NPEAUKTOPOB OKKJTHO3UIA KOPOHAPHbIX LWYHTOB. Mpu atom IlI
u [V rpynna 3Ha4Mmo He OT/IMYANMCh MO YKa3aHHbIM NoKa3aTensam
(p ana kputepns MaHHa-YuTHu, cootBeTcTBeHHo, 0,391; 0,177;
0,516; 0,811). CnegosatenbHo, Cpean nauueHToB 6e3 Avabeta
6onbLune 06bEM K pa3mep JTXK He ObinK acCOLMUPOBAHBI C BbICO-
KOW BEPOATHOCTBH) OKKJTHO3UN LLIYHTOB.

B 06uwueit cnoxHocTu 46 naumeHTam 6bino HanoxeHo 100 LwyH-
TOB — 50 nayuentam ¢ C[12 (16 apTepuanbHbIX U 34 BEHO3HbIX) W
50 naumeHTam 6e3 G2 (22 apTepuanbHblX U 28 BeHO3HbIX). [10
KONNYECTBY apTepUaNbHbIX 11 BEHOSHBIX LUYHTOB FPYMMbl 3HAYMMO
He pasnuyanuchb - X?=1,06; p=0,303.

Cocrosnne LeneBoro KOPOHapHOro pycna. Kak y nauneHToB
¢ CO2, Tak u y naunentoB 6e3 C[ 6bina oOLeHeHa B3aMMOCBS3b
MEeX[y COCTOSHUEM Lief1IeBOr0 KOPOHAPHOro pycna u pesynbTara-
mu KLL. PesynbTatbl npeacTasneHsl B Tabnuue 3.

[nameTp 1 CTeneHb CTEHO3a LIYHTUPYEMbIX apTepuii, COrnacHo
MONY4EeHHbIM [aHHbIM, He ObINK CBA3aHbI C PA3BUTUEM OKKITHO3WNIA
KOPOHAPHbIX LLYHTOB B OTAANEHHOM Neprofe onepaumu.

Tabnuua 3. CocTosHME LeNeBOro KOPOHaPHOro PycNa 1 ero BNMAHUE HA Pe3yNbTaTbl KOPOHAPHOIO WYHTMPOBAHUS

Il. lyHTBI

LLUYHTBI NauuenToB nauuesTos ¢ Cf12

n ¢ CO2 6es
oKasaresb y . C OKKNIO3UAMM
0KKm03MM n=40;
Me (PP ) WyHTOB N=10;
s Me (P25’ 75)
[uametp
LUYHTUPYEMOW 2 (2;2,5) 2 (2; 2,25)
apTepuu, Mm
MpokcMManbHbIN
CTEHO3 LWyHTMpyemoi 85 (60; 95) 80 (70; 95)

aprepuu, %™

lpnmeyatine Kk Tabnmue 3. Me — meauana, P, P,

IV. LUyHTBI

:1'; udg::::} Ges nayueHToB 6e3 Kpurepuii
c ﬂuﬁes LT CQ c okknto3usamu  Kpackena-
44- Me (P._- LLUYHTOB N=6; Yonnuca
= ' ¢ ( & 75) Me (st’ 15)
2(2;2,5) 2 (2;2,25) H=2,236 P=0,525
80 (60; 90) 80 (70; 95) H=1,200 P=0,753

— BEPXHUIA W HYXKHUIA KBAPTUIN. * - CTEMEHb CTEH03a KOPOHAPHbIX apTepuii OLeHu-

Banach B %, CyOOKKIHO3UN TPUHUMATINCH B PACYET KaK CTeH03 95%, okkno3nn — kak 100% CTeHO3.
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DPAKTOPbI PICKA TPOMBO3A KOPOHAPHbLIX LLIYHTOB

HemanoBaxHoe 3Ha4YeHue ANS NPOrHo3a (hyHKLWOHMPOBAHUS
KOPOHAPHBIX LUYHTOB, KaK 0Ka3anocb, MMeeT 6acCeiiH LWyHTUpye-
moro cocyaa. 13 100 nccnenoBaHHbIX LUYHTOB 75 ObINN HaNoXe-
Hbl Ha BETBM NeBOI KopoHapHom apTepum (JTIKA), n 25 — K npasoii
KopoHapHoit apTepuu (MKA) unn K eé BETBI — 3aHER MEXOKeNy-
N0YKOBOI apTepui. OKKNIOAMPOBAHHLIMW 0Ka3anuch 8 LIYHTOB,
oTHocAWwmxcs K 6accentHy JIKA n 8 wyHTOB — K 6acceiny MKA.
CneposatenbHO, WYHTbI K cucTteme MKA 3aKpbiBanucb 3Ha4YMMO
yauie (x>=6,35; p=0,012).

CekBeHLnanbHble aHacTomMo3bl. Bce HAOGMIOAAEMble HAMU CITy-
Yyanm CEeKBEHLIMANbHOTO LUYHTUPOBAHUS BbIMONHANUCL TONbKO C
NPUMEHEHNEM BEHO3HbIX KOHIYWTOB, TO €CTb apTepuanbHOe Cek-
BEHLMaNbHOE LIYHTUPOBAHWE B MCCNEAYyeMON rpynmne naLueHToB
He NpUMeHANochk. 13 34 BEHO3HbIX LLIYHTOB, HANOXEHHbIX NaLWeH-
Tam ¢ CO2, 12 umenu cekBeHUManbHble aHacTOMO3bl. GnycTs roa
nocne onepauui yA0BNETBOPUTENTIbHO (OYHKLMOHNUPOBANN TOMbKO
6 13 HWX, COOTBETCTBEHHO 6 ObINN OKKNMOAUPOBaAHbI. [pn 3TOM
13 20 NUHEAHbIX LYHTOB CMYCTA TOA MOCNe OnepaLun 3akpbincs
nuwb oanH. To ecTb, y 06cnefoBaHHbIX nauneHTos ¢ GL12 BeHO3-
Hble CEKBEHLWaNbHbIE LYHTbl 3aKPbIBAOTCA 3HAYMMO Yalle, Yem
BEHO3HbIE IMHENHbIE LWYHTbI — P Ans kputepus ®uiiepa=0,004.

B rpynne naumeHToB 663 AnabeTa cekBeHLManbHbIX BEHO3HbIX
LUYHTOB 6bIN0 7, NUHERHbIX — 21. CnycTta rog nocne onepaumm
0Ka3anncb OKKMHOANPOBAHHLIMU 2 CEKBEHUMANbHbIX 1 2 NUHEN-
HbIX LIYHTA. B 0TNn4Me oT nauueHTOB ¢ AnabeToM B 3TOI rpynne
NCMbITYEMbIX He ObINO BbIABMNEHO accouuauuu Mexay Hanuuuem
CEKBEHLMANbHbIX @aHACTOMO30B 11 OKKMHO3MAMN BEHO3HbIX LLUYHTOB
— p ana kputepua ®uiiepa=0,253.

TpogonxuTenbHOCTs BMELIATENbCTBA. Takne acnekTbl onepa-
UMM KaK e npojo/mKUTeNIbHOCTb, BPEMS UCKYCCTBEHHOIO KpOBO-
06palleHns 1 Bpems OKKMIO3MW aopTbl, COrNacHO MOMy4eHHbIM
AaHHbIM, He BNUANK Ha OTAANEHHbIA NPOrHO3 PYHKLIMOHUPOBAHNSA
LUYHTOB (Ta611.4).

OBCYXJEHUE

Cpeau o6cneaoBaHHbIX Hamu naumeHToB ¢ G2 ycTaHOBneHa
CTaTUCTMYECKaA CBA3b MeXAy 60nbLIMMKU OOLEMHBIMW W pas-
MepHbIMK nokasartenamu JIK Lo onepauum U BbICOKOW BEPOSAT-
HOCTbIO OKKMtO3MM LyHTa. Cpeam naumeHToB 6e3 guabeTa Takom
3aKOHOMEPHOCTW BbISIBNEHO He 6biio. [lockonbky paHee 6bina
A0Ka3aHa nporHoctuyeckas 3Hayumocts KIOP, KCP n KCO B oT-
HOLUEHWUN He6naronpuATHLIX CEepAEYHO-COCYANUCTLIX COObITWA Y
naunenToB ¢ IBC, ecTb 0CHOBaHWSA nonarathb, YTO 3Ta 3aKOHOMEP-
HOCTb CMpaBefvBa u Ansg Npor403a PYHKLUNOHUPOBAHUS LLIYHTOB.
BepoATHO, NOBBILLEHHBIA PUCK CEPAEYHO-COCYLUCTLIX COObITMIA B

NoJ06GHbIX CUTyaUmMsax 06YyCNOBNEH PEMOJIENNPOBAHUEM MIOKApAA
1 N3MEHEHNEM Ero NOoKanbHOI CoKpaTMMocTh. Pe30HHO npeano-
NOXKEHWE 0 HEeraTMBHOM BAVSIHUW PEMOJENNPOBAHUS MUOKapa Ha
reMoJuHaMIKY LIYHTOB. Bonpoc 0 ToM, Kakum MMEHHO 06pa3om
peanuayeTcs TPOMOO3 LIYHTA B CIOXMBLUMXCA YCNOBUMSX, TpebyeT
AaNbHENLIEro U3y4eHus.

B HacTofilemM MccneaoBaHUN He ObiNO BbIBMEHO CTAaTMCTHYe-
CKOM 3aBMCUMOCTU MeXAy OMaMeTpOM LUYHTUPYEMOro COcyfa,
CTEMNEeHb ero NPOKCMMAanbHOro CTEHO3a M NPOTHO30M (DYHKLMO-
HUPOBAHMS KOPOHAPHBIX WYHTOB. Ha NepBbIi B3rnsa 370 NPOTMBO-
peynuT nuTepaTtypHbiM AaHHbIM. OpHako u3 100 uccnefoBaHHbIX
LIYHTOB NN 7 UMENN AuameTp MeHee 2 MM. [TpOKCMManbHbIi
CTeHO3 MeHee 70% wmen MecTo nuwb y 14 WYHTUPYEMbIX COCY-
[0B. Pefikne cnyyan LIYHTUPOBAHWA MENKWUX apTepuil 1 apTepuii
CO CTeH030M MeHee 70% MOXHO pacLeHWBaTb Kak afieKBaTHY0
TaKTUKy OMepupyoLLIX XMpypros.

LLyHTbI, peBackynApuavpytoLLMe CUCTEMY MpaBOi KOPOHap-
HOI apTepuu, COTMacHO MOMYYeHHbIM [aHHbIM, «3aKpbIBAOTCA»
yalle, Yem LUYHTbI, CBA3AHHbIE C BACCEAHOM NEBOW KOPOHAPHOIA
apTepuu. [JaHHble NUTepaTypbl 0T4acTU 310 nogTBepxAaatoT. A.C.
Pinho-Gomes 1 coaBT., NpoBeas MeTa-aHanM3 52 uccneaoBaHuii,
MPULLAN K BbIBOAY, 4TO apTepUanbHble LWYHTbI, CBA3aHHbIE C 6ac-
CeHOM NpaBoii KOPOHAPHOIA apTepuin OKKMHOAMPYIOTCA 3HAYMMO
yaile. B OTHOLLIEHMN BEHO3HBIX LIYHTOB CYLLIECTBEHHbIX pa3ninyuii
BbISIBNEHO He 6bIN0, NO3TOMY aBTOPblI MeTa-aHanM3a HacTamBatoT
Ha JanbHeilLlemM n3y4eHnn aaHHoro sonpoca [14].

CeKBeHLMaNbHbIE BEHO3HbIE LYHTbI Y UL, C AUabeToM, No pe-
3ynbTaTam [JaHHOr0 WUCCNefoBaHus, 3Ha4NMO Yalle NOJBEPXKEHbI
OKKMHO3WM B CPABHEHWUU C NMHEHbIMU. HO faHHas 3akoHoMep-
HOCTb He cobnoaaeTcs y nauneHToB 6e3 anaberta. [ocKonbKy nu-
TepaTypHble JaHHble 0 (OYHKLIMOHANBbHOW COXPAHHOCTI CEKBEHLN-
anbHbIX LWYHTOB NPOTUBOPEYMBbI, MOXHO MPEANON0XKNTb HaNn4mne
HEYYTEHHbIX AOMOMHUTENbHbIX (DAKTOPOB, HEraTMBHO BANAKOLIMX
Ha (DYHKLMIO CEKBEHLMANbHOTO LWyHTA. BO3MOXHO, Takum ¢hakTo-
POM 11 ABNISIETCS HaNM4mMe caxapHoro guabeTa.

Mo pesynbTaTtam HaCTOSLLEr0 MCCREAO0BaHMS 3Xorpaduyeckue
nokasatenu (yHKUMM MUOKApAa NEBOro XKenyaodka U Hanmuue
CEKBEHLIMANbHbIX aHACTOMO30B ABAAKTCA NPEAMKTOPAMU OKKHO-
31 KOPOHAPHbIX LLIYHTOB TONbKO B rpynne nauneHtos ¢ CO2. Bbl-
IBNEHHAs CTAaTUCTMYeCKas 3aKOHOMEPHOCTb NMOATBEPXAeT UAEH
06 OKKNIO3MM LYHTA KaK 0 MynbTUaKTOpPManbHOM COBbITUN — K
He6NaronpUATHOMY UCX0[y NPUBOAMT HE OAMH hAKTOP pUCKa, a UX
KoMOUHaLWS (B AaHHOM KOHTEKCTe — CaxapHoro auabeTa u apyrux
thakTopos).

Tab6nuua 4. BnusiHue HEKOTOPbIX TEXHWYECKMX 0COOEHHOCTEN KOPOHAPHOr0 LWYHTUPOBAHUA HA OTAANEHHbIE Pe3yNbTaTbl ONEpaLuu

l.NMaumnentol ¢ CA2
6e3 0KKNH3MiA,
n=13; Me (P, P..)

C OKKNHO3UAMH
LyHTOB N=10;
Me (P,; P..)

Moka3atenb

Bpems onepatusHoro
BMeLLATeNbCTBA, MUH.

2275 (197,5;

235 (190; 245) 2728)

Bpems UCKYCCTBEHHOrO

82 (59: 102)
KPOBOOGPALLEHUSA, MUH.

117 (95; 123)

Bpems okknio3um

49,5 (29,5; 55,5)
A0PThl, MUH

66 (57; 86)

lpnmeyatine k 1abnnye 4. Me — megnaa, P,

Il.Nauuentsl ¢ CA2

IV.MauuenTo! 6€3
Cl c okknto3nsimu
LLIYHTOB N=6;

Me (P,; P,,)

lll.NauneHTsbI 623
C]1 6e3 okknto3ui
n=17; Me (P,,; P,,)

Kputepui
Kpackena-Yonnuca

240 (210; 260) 195 (165; 275) H=1,861 P=0,602

81 (59; 110) 71 (66 86) H=5,875 P=0,118

47 (37; 64) 445 (38; 50) H=5,824 P=0,126

P, — BEDXHUA W HIKHUI KBADTUIIN.
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BbIBO/bl

1. Cpean nauuentoB ¢ G2 nuua ¢ OKKNO3NAMM KOPOHap-
HbIX LUIYHTOB UMeNU 3Hayumo 6onee BbiCOKMe nokasatenn KIP,
KCP, KOO, KCO, onpeaenéHHble 40 onepauumn, B CPABHEHUN C Nin-
Lamu 6e3 OKKITH3UIA.

2. KopoHapHble LIyHTbI K 6acCenHy npasoii KOpPOHApHOW
apTepum Yalle 0KasblBanMCb OKKMIOLMPOBAHHLIMW B CPABHEHUN C
LIYHTaMK K 6acceiiHy NeBoii KOPOHAPHOI apTepuu.

3. CekBeHUMaNbHbIE BEHO3HbIE LUYHTLI Y nauueHTos ¢ G2
ObINM NOABEPXKEHbI OKKMHO3MW 3HAYMMO Yalle, Y4eM JUHeNHble
LWYHTbI. Mpn 3TOM 06LLEE KONNYECTBO aHACTOMO30B U KONNYECTBO
nepuepu4ecKnx aHacToMo30B He 6bIfo acCOLMUPOBAHO C BEPO-
ATHOCTbIO OKKITHO3UU KOPOHAPHBIX LLYHTOB.

4. He ycTaHOBNEHO BNUAHWE BPEMEHW UCKYCCTBEHHOIO KPO-
BOOGPALLIEHNS, BPEMEH OKKJTHO3MI a0PTbl U 06LLEN ANUTENIHOCTH
KLU Ha nporHo3 YyHKLMOHUPOBAHNA KOPOHAPHbIX LUYHTOB.
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ABSTRACT

The goal of research is to study the influence of the initial state of
left ventricular myocardium, as well as the technical features of the
coronary artery bypass graft (CABG) on the prognosis of the functioning
of coronary shunts.

Materials and methods. 46 men, who had CABG for stable angina
class Ill, were examined. 23 of them had 2 type diabetes mellitus (DM2),
23 of them did not have carbohydrate metabolism disorders. On the eve
of the surgery, all patients underwent transthoracic echocardiography
to determine the indicators of left ventricular function. Information
about the technical features of the CABG were taken from the surgical
reports. One year after the surgery, all patients underwent a coronary
and bypass angiography.

Results. Occlusion of coronary shunts was detected in 10 patients
with DM2, and in 6 patients without DM2 (p value for Fisher’s exact test

Information about authors:

is 0.177). A larger left ventricle end-diastolic and end-systolic diameter
(p value for the Mann-Whitney test is 0.004; 0.012), as well as a larger
left ventricle end-diastolic and end-systolic volume (p value for the
Mann-Whitney test is 0.012; 0.006) were associated with the presence
of coronary shunt occlusions in patients with DM2. Also in the group
of patients with DM2, sequential venous shunts were significantly
more frequently occluded (p value for Fisher's exact test is 0.004).
Dysfunctioning shunts were associated with abovementioned figures
among patients without carbohydrate metabolism disorders.

Conclusion. The results of the research confirm the mutual
confounding influence of risk factors on the prognosis after CABG.

Keywords: coronary artery bypass graft, diabetes mellitus, sequential
bypass graft.
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INTRODUCTION

AThe high frequency at which occlusion of coronary shunts
occurs is one of the most important problems of coronary surgery.
According to the data in the literature, up to 20% of shunts function
unsatisfactorily as early as the hospital stage [1]. Given the massive
scale on which cardiac surgery is carried out, this becomes a

problem for a large number of patients.

Identification of the factors instrumental in developing dysfunction
of coronary shunts would allow the formation of risk groups among
patients after coronary artery bypass grafting (CABG) and would
allow the issue of secondary prevention to be approached on a
case-by-case basis.
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Currently, the influence of systolic and diastolic functions of
the left ventricle on the prognosis in patients with coronary heart
disease is well-studied. The final systolic and diastolic sizes of the
left ventricle are predictors of adverse cardiovascular events in
patients with multi-vascular hemodynamically significant damage
to the coronary arteries [2, 3]. According to a study by D.L. Priop
et al., the final systolic volume of the left ventricle is a predictor
of mortality for patients after CABG. Moreover, the ejection
fraction and the final diastolic volume of the left ventricle failed to
prove prognostic significance [4]. However, the question of the
functional state of the left ventricle influencing the likelihood of
coronary bypasses becoming occluded remains open.

The proper functioning of the shunt is largely dependent on the
condition of the target coronary bed, including the diameter of
the shunt artery. S. Goldman et al. have found that the diameter
of the shunted vessel of more than 2 mm ensures that of 88%
of shunts have normal patency 10 years after CABG. When the
diameter of the shunted vessel is less than 2 mm, only 55% of
the shunts functioned satisfactorily after 10 years [5]. According to
R.C. McLean et al., the diameter of the shunted vessel of 1.5 mm or
less [6] might be a predictor of vein graft thrombosis. The stenosis
degree of the shunted vessel also affects the shunt function: with
proximal stenosis of less than 70%, the risk of shunt occlusion
increases significantly [7].

Literature data on the functional safety of shunts with sequential
anastomoses are inconclusive. In 2011, the results of a meta-
analysis were published, indicating the best functional safety
of coronary shunts with sequential anastomoses [8]. In 2019,
information was published on a population-based study conducted
in Denmark with 24,742 patients. The authors report a higher
mortality rate and a higher risk of shunt thrombosis in cases of
sequential shunting [9]. The data obtained during the study of the
register SWEDEHEART are less categorical — the use of sequential
bypass strategy often leads to adverse cardiovascular events in the
early postoperative period. At the same time, medium-term CABG
results do not differ in patients with sequential and in patients with
exclusively linear shunts [10].

It had been previously established that a longer duration of
cardiopulmonary bypass during coronary artery bypass grafting
contributed to an increase in overall mortality, greater frequency
of strokes and more cases of heart failure, both in the early
postoperative period and in the long-term operation period [11,
12]. Moreover, the effect of the CABG operation duration and
cardiopulmonary bypass on the function of shunts needs to be
studied.

The purpose of this paper is to study what effect the initial state of
the left ventricular myocardium, as well as the technical features of
the operation have on the prognosis for the functioning of coronary
bypass grafts.

MATERIAL AND METHODS

The study was conducted in 2016-2018, and is cohort,
prospective. 46 men were examined who had been operated on
for a stable course of chronic coronary heart disease. All patients
underwent coronary artery bypass grafting under cardiopulmonary
bypass. Twenty-three patients were individuals with type 2
diabetes mellitus (T2DM), twenty-three were individuals without
carbohydrate metabolism disorders.

The groups did not significantly differ in age, height, weight,
body mass index. Significant differences were revealed only along
the circumference of the waist (Table 1).

Table 1. Comparison of patients with T2DM and patients
without T2DM for a number of clinical features

Patients
. Patients with  without P for the
Fﬁ::::sn'“ T2DM (N=23). diabetes Mann-
g Me (P;P,)  (N=23). Whitney test
Me (P,g; Py)
Age,years 59 (55 64)  58(61:65)  0.221
. 172.5 (167: 170 (168;
Height, cm 175) 178) 0.711
Weight, kg 88 (76:99)  82(72:99)  0.252
288 (253,  26.8 (25.8;
2
B ky/m® Sy 307) 0.175
Waist
circumference, 103 (95;112) 89(80:95)  0.000
cm

Note to Table 1. BMI — Body mass index. Me — median, P, P, —
upper and lower quartiles. In bold, p stands for statistically signifi-
cant differences.

The number of patients who had previously undergone MI in
the group of patients with T2DM was 17, in the group of patients
without T2DM - 21, there were no significant differences in this
indicator between the groups (p for the Fisher test=0.121). There
were also no differences in the incidence of arterial hypertension
(p for the Fisher test=1.000) — 19 patients, respectively, in both
groups.

1-2 days before CABG surgery, all patients underwent
transthoracic echo- cardiography, which included determining the
size and functional state of the left ventricle (LV): final diastolic
size (FDS), final systolic size (FSS), final diastolic volume, final
systolic volume (FSV), stroke volume (SV), myocardial mass
(MM) and ejection fraction (EF). The tactics of surgical myocardial
revascularization (the feasibility of shunting a particular vessel, as
well as the possibility of using this or that conduit) were determined
by the operating surgeons in each case individually based on the
clinical situation. Information on the technical features of each
intervention was obtained from the protocols of operations.

One year after CABG, all patients underwent coronary artery
bypass grafting to assess shunt patency.

Statistical methods. The distribution type of quantitative
continuous data was assessed by calculating the Shapiro-Wilk
criterion. To compare the groups by quantitative characteristics,
the Mann-Whitney test and the Kruskal-Wallis test were used. To
compare the groups by qualitative binary characteristics, x? with
Yates correction and a two-sided version of Fisher’s exact criterion
were applied. The critical value of the significance level is p <0.05.

RESULTS

According to the results of coronary shuntography, a year after
the operation, shunt occlusions were revealed in 10 patients with
T2DM and in 6 patients without T2DM. There were no significant
differences in the frequency of occlusions — Fisher test=0.033,
p=0.177. There were no cases of occlusion of two or more shunts
in one patient.

All the patients were divided into 4 groups depending on the
presence of type 2 diabetes mellitus and the presence of occlusions
of coronary bypass grafts one year after surgery. Group | —
patients with type 2 diabetes without occlusion; group Il — patients
with T2DM and shunt occlusions, group Ill — patients without

1105|



EBPA3VIVICKVIVI KAPOUOJSIOMNYECKVI XKYPHAJT
EURASIAN HEART JOURNAL

Table 2. Echographic parameters of the left ventricular myocardium before coronary bypass surgery

1. Patients with T2DM II..Patienls \_Mith T2DM II!. Patients_ without I\{. Patients. without
e il LU S S e Ko
o 2 P Me (P,g; P.) Me (P,g; P_) n=6. Me (P,; P;,)
FDS, cm 4.9 (4.6;5.3) 5.6 (5.4;5.9) 5.3 (5.0; 5.9) 5.7 (5.5; 5.8) H=9.424 P=0.024
FSS, cm 3.3(3.1;3.4) 3.95 (3.7; 4.3) 3.9(3.4;4.2) 4.4 (3.8; 5) H=9.232 P=0.026
FDV, ml 112 (103; 134) 150.5 (143; 170) 148 (116; 173) 161.5 (145; 175) H=9.969 P=0.047
FSV, ml 44 (39; 47) 68.5 (59; 84) 69 (48; 85) 72.5 (73; 95) H=9.239 P=0.026
SV, ml 68 (61; 81) 80.5 (78; 85) 71 (59; 81) 85.5 (68; 85) H=5.003 P=0.172
MM, g 219 (210; 274) 286 (264; 318) 261 (237; 302) 346 (280; 378) H=6.645 P=0.084
EF, % 64 (56; 66) 55.5 (51; 58) 54 (48; 60) 52.5 (47; 59) H=6.655 P=0.088

Note to Table 2. Me — median, P,,; P,

— upper and lower quartiles. FDS - final diastolic size, FSS - final systolic size, FDV - final diastolic

volume, FSV - final systolic volume, SV stroke volume, MM - myocardial mass, EF - gjection fraction. In bold, p stands for statistically

significant differences.

carbohydrate metabolism disorders and without shunt occlusions;
and IV — patients without carbohydrate metabolism disorders with
shunt occlusions. All the groups were compared according to the
following indicators of LV myocardial function — FDS, FSS, FDV,
FSV, SV, EF and MM. The comparison results of the indicators
before surgery are presented in Table 2.

Statistically significant differences between the groups were
revealed in the FDS, FSS, FDV and FSV. For these indicators, a
pairwise comparison of the four groups was carried out. It was
revealed that group | was significantly different from group Il (p for
the Mann-Whitney test, respectively, 0.004; 0.012; 0.012; 0.006)
and from group IV (p for the Mann-Whitney test, respectively, 0.012;
0.009; 0.022; 0.022). That is, in the patients with shunt occlusions,
the size and volume of the left ventricle was significantly larger
than in the patients with T2DM without shunt occlusions. This
means that among the patients with type 2 diabetes, high values of
FDS, FSS, FDV and FSV can act as predictors of coronary bypass
occlusions. Moreover, group Ill and IV did not significantly differ
in the cited indicators (p for the Mann-Whitney test, respectively,
0.391; 0.177; 0.516; 0.811). Therefore, among the patients without
diabetes, large LV volume and size were not associated with a high
likelihood of shunt occlusion.

A total of 46 patients received 100 shunts — 50 patients with
T2DM (16 arterial and 34 venous) and 50 patients without T2DM
(22 arterial and 28 venous). The groups did not significantly differ

in the number of arterial and venous shunts — X?=1.06; p=0.303.

The condition of the target coronary bed. In both the patients
with T2DM and in the patients without diabetes, the relationship
between the condition of the target coronary bed and the results of
CABG was evaluated. The results are presented in Table 3.

According to the data obtained, the stenosis diameter and
stenosis degree of the shunt arteries were not associated with the
development of coronary shunt occlusions in the long-term period
of the operation.

As it turned out, the basin of the shunted vessel is of great
importance for predicting the functioning of coronary shunts. Of
the 100 shunts studied, 75 were placed on the branches of the left
coronary artery (LCA), and 25 to the right coronary artery (RCA)
or to its branch, i.e. the posterior interventricular artery. 8 shunts
belonging to the LCA basin and 8 shunts to the RCA basin proved
to be occluded. Consequently, the shunts to the RCA system were
closed significantly more often (3?=6.35; p=0.012).

Sequential anastomoses. All the observed cases of sequential
shunting were performed only with the use of venous conduits,
i.e., arterial sequential shunting was not used in the studied
group of patients. Of the 34 venous shunts imposed on the
patients with T2DM, 12 had sequential anastomoses. A year after
the operation, only 6 of them functioned satisfactorily, 6 were
occluded, respectively. At the same time, a year after the operation,
out of the 20 linear shunts only one was closed. That is, in the

Table 3. The condition of the target coronary bed and its effect on the results of coronary bypass surgery

II. Shunts of the
I ST 0 e patients with T2DM
patients with T2DM . .
Feature . , with occlusions
without occlusmns )
n=40; Me (P, P.) of shunts n=10;
' w Me (st’ 75)
Diameter of the ) )
shunt artery, mm 2B 29) depes
Proximal shunt 85 (60: 95) 80 (70 95)

artery stenosis, %*
Note to Table 3. Me — median, P, P

1o

— upper and lower quartiles.

lll. Shunts of the
patients without
diabetes without
occlusions n=44;

IV. Shunts of the
patients without
diabetes with shunt
occlusions n=6;

Kruskal-Wallis test

Me (st’ 15) Me (st’ 75)
2 (2;2.5) 2 (2;2.25) H=2.236 P=0.525
80 (60; 90) 80 (70; 95) H=1.200 P=0.753

— the stenosis degree of the coronary arteries was estimated in %,

subocclusions were taken into accounz‘ as 95% stenosis, occlusions as 100% stenosis.
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Table 4. The influence of some technical features of coronary bypass surgery on long-term results of the operation

I. Patients with L Patleqts Ll
. T2DM with
T2DM without .
Feature . . occlusions of
occlusions, n=13; .
Me (P, P.) shunts n=10;
25" 75 Me (st; P75)
. : , 227.5 (197.5;
The time of surgery, min 235 (190; 245) 272.5)

Cardiopulmonary

bypass, min 82 (59; 102)

117 (95; 123)

Aortic occlusion time, min  49.5 (29.5; 55.5) 66 (57; 86)

Note to Table 4. Me — median, P, P,.— upper and lower quartiles.

ki 25}‘

examined patients with T2DM, venous sequential shunts are closed
significantly more often than venous linear shunts — p for the Fisher
test = 0.004.

In the group of patients without diabetes, there were 7 sequential
venous shunts, 21 linear ones. A year after the operation, 2
sequential and 2 linear shunts were occluded. In contrast to the
patients with diabetes, in this group of the testees, there was no
association between the presence of sequential anastomoses and
occlusion of venous shunts — p for the Fisher test = 0.253.

The duration of the intervention. According to the data obtained,
such aspects of the operation as its duration, cardiopulmonary
bypass and aortic occlusion time, did not affect the long-term
prognosis of shunt functioning (Table 4).

DISCUSSION

Among the studied patients with T2DM, a statistical relationship
was established between large volume and size indicators of LV
before surgery and a high probability of shunt occlusion. Among
the patients without diabetes, such a pattern was not found. Since
the prognostic significance of FDS, FSS, and FSV in relation to
adverse cardiovascular events in the patients with coronary artery
disease has been proven, there is a reason to believe that this
pattern is also valid for predicting the functioning of shunts. The
increased risk of cardiovascular events in such situations might be
due to myocardial remodeling and a change in its local contractility.
It is reasonable to assume the negative impact of the myocardial
remodeling on the hemodynamics of shunts. The question of how
exactly the shunt thrombosis unfolds under the current conditions
requires further study.

In the present study, no statistical relationship was found
between the diameter of the shunted vessel, the degree of its
proximal stenosis and the prognosis of the functioning of coronary
shunts. On the face of it, this contradicts the data in the literature.
However, of the 100 shunts studied, only 7 had a diameter of less
than 2 mm. Proximal stenosis of less than 70% occurred in only 14
shunted vessels. Rare cases of shunting small arteries and arteries
with stenosis of less than 70% can be regarded as adequate tactics
of operating surgeons.

The shunts that revascularize the system of the right coronary
artery, according to the data obtained, “close” more often than the
shunts associated with the left coronary artery district. The data
in the literature partially confirm this. After conducting a meta-

IV. Patients without
diabetes with
shunt occlusions
n=6; Me (P,; P.,)

lll. Patients without
diabetes without
occlusions n=17;
Me (P,; P..)

Kruskal-Wallis test

240 (210; 260) 195 (165; 275) H=1.861 P=0.602

81 (59; 110) 71 (66; 86) H=5.875 P=0.118

47 (37; 64) 44.5 (38; 50) H=5.824 P=0.126

analysis of 52 studies, A.C. Pinho-Gomes et al., concluded that
arterial shunts associated with the right coronary artery district
are occluded significantly more often. There were no significant
differences with respect to venous shunts, therefore, the authors of
the meta-analysis insist on further study of this issue [14].

According to the results of this study, sequential venous shunts
in the patients with diabetes are significantly more likely to undergo
occlusion in comparison with linear ones. But this pattern is not
observed in patients without diabetes. Since the literature on the
functional safety of sequential shunts is contradictory, we can
assume the presence of unaccounted for additional factors that
adversely affect the function of the sequential shunt. Diabetes
might well be such a factor.

According to the results of this study, echographic indicators of
left ventricular myocardial function and the presence of sequential
anastomoses are predictors of coronary bypass occlusions only in
the group of the patients with T2DM. The revealed statistical pattern
confirms the idea of shunt occlusion as a multifactorial event: it is
not one single risk factor that leads to an adverse outcome, but
a combination of factors (in this context, those are diabetes and
other factors).

CONCLUSIONS

1. Among the patients with T2DM, persons with occlusions
of coronary bypass grafts had significantly higher rates of FDS,
FSS, FDV and FSV determined before surgery compared with the
patients without occlusion.

2. Coronary shunts were more often occluded to the right
coronary artery district in comparison with shunts to the left
coronary artery district.

3. Sequential venous shunts in the patients with T2DM were
significantly more likely to be occluded than linear shunts. However,
the total number of anastomoses and the number of peripheral
anastomoses was not associated with the likely occlusion of
coronary bypass grafts.

4, The influence of cardiopulmonary bypass time, aortic
occlusion time, and total CABG duration on the prognosis of
coronary bypass grafting has not been established.
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I'paunanckas C.E., MapTbiHiok T.B.

CPABHUTENIbHASA! KTMHUWYECKAS XAPAKTEPUCTUKA
MALMEHTOB C PA3IMYHBIMW dOPMAMU NEFOYHOM
APTEPWANbHOW MTMNEPTEH3WK, ACCOLIUMPOBAHHOM
C BPO)XXAEHHbIMW NOPOKAMU CEPALA, COrNIACHO

KJIMHUYECKOWN KNACCUDUKALIUK

DESEPATIBHOE rOCYAPCTBEHHOE BIOMKETHOE YYPEXIEHUE «HALMOHATbHBIN MELULIMHCKIIA VICCIIELOBATENLCKI LIEHTP
kapguonorvmy MuHazarasa Poccun, VIHcTuTyT KnnHuyeckon kapavonorm vm. A.J1. MsacHnkosa, r. Mocksa, Poceus

PE3IOME

Llenb: npoBecT KOMMNEKCHBIA aHANN3 KIWHWYECKOro, (yHKLK-
OH/IbHOr0, reMOAMHAMUYECKOr0 NPOUNS NMaLWUEHTOB C JIErO4HON
apTepuanbHoM runepTeH3nen, accoLUMpPOBaHHON C BPOXKLEHHbIMU NO-
pokamu cepaua (JTAT-BIC), no faHHbIM Poccuiickoro peructpa.

Martepuanb!l u mMeTofibl: B UCCNeAoBaHUM NpuHAnKu yyactue 30 na-
LIMEHTOB C CMHAPOMOM Jii3eHMeHrepa, 25 naumeHtos ¢ JIAT-BIIC ¢
NPEeNMYLLECTBEHHbIM COPOCOM KPOBW CneBa Hanpaso U 26 NaLneHToB
¢ JTAT nocne koppekuuu BIC (peangyanbHoii JTAT). Bce 60nbHbIe BHe-
ceHbl B poccuickuit peructp (NCT03707561). MposedeH CpaBHUTENb-
HbIil aHANN3 KNMHUYECKIX, PYHKLMOHANBHbIX, FeMOAUHAMUYECKNX Na-
pameTpoB. [IMarHo3 ycTaHaBNNBANICA B COOTBETCTBUM C aNrOPUTMOM,
NPeanoXeHHbIM B POCCUIACKUX peKOMeHZaunsx no AUarHoCTUKe U
nedennto J1T (2016 T.).

PesynbTartbl: nauneHTbl 3-x noarpynn JIAT-BIIC 6bin1 cpaBHUMBI 10
Bo3pacty 1 nony. Nepuoj BpemeHun 0T fe6toTa CUMMTOMOB O BEpU-
(bukaummu gmarHosa B 11 u 2i rpynnax JTA[-BI1C 6bin A0CTOBEPHbIM
LONblUe: B CPefHeM, A1 YCTaHOBMeHUS AuarHo3a Tpe6osanoch 3
roda, Torja Kak y nauneHToB ¢ pesugyansHoii JT1AT, B cpefHem, Yepes
9 mecsALeB BbICTaBIANN NPaBuibHbIA Anardos (p=0,0006). MauneHTsl
C CUHAPOMOM OIi3eHMeHrepa XapakTepu3oBanuch 3Ha4Mmo 60Sb-
wumn 3HaveHuamu cpd1A n JICC no pgaHubim KMOC (cpfJ1A (81,0
[72,0;92,0] mm pr. cT. npotus 52,0 [41,0;75,0]mm pT. cT., p=0,001 1

Csepnenus 06 asTopax:

J1CC 2329,0[1333,0;2778,0] anH*c*cm-5 npoTu 954,5[591,0;1439,0]
AuH*c*em-5, p=0,02) no cpasHeHuto co 2-it rpynnon JIAT-BIIC, a Tak-
Xe 60ree HU3KMEe 3HAYEHUs caTypauun apTepuanbHoil KpOBM KIUCTO-
pogom (Sp02) (90,0 [85,0;93,01% npotus 94,5 [92,5;96,0]% wn 96,0
[92,0;98;0]%) npu cpaBHeHum ¢ naumesTamu 2i u 3i rpynn (p=0,002).

BbiBogb!: nauueHTbl ¢ JIA[-BIIC fBnst0TCA reTeporeHHoii nomyns-
LMen, pasfieneHne KOTOPON NPeACTaBNEHO B KIIMHNYECKON Knaccudou-
Kauum, 1, crefoBarenbHO, UMEIT PasnuyHoe TeveHue 3a60nesaHus.
Mpu conoctasumon [6MX n ®K (BO3) naumeHTbl ¢ CUHAPOMOM Jid-
3eHMEHrepa UMeIT Haubonee BbICOKME 3HAYEHUS [aBNEHUs B Neroy-
Hou apTtepum 1 JICC, a Takke 60nee HU3KME 3HA4EHUs caTypaumm ap-
TepuanbHOIA KPOBW KMCNIOPOAOM MO CPABHEHMIO C APYTUMM rpynnamu
JIAT-BIC. B rpynne naumeHToB ¢ JTAT-BIC co copocom KpoBu cnesa
Hanpaso JICC 6b1710 LOCTOBEPHO MEHbLLE, N0 CPABHEHWIO C APYTMMU
rpynnamu JIAT-BIC. B rpynne nauneHTtoB ¢ pesupyansHoi JTAT 6bina
BbisBNeHa B3ammocBa3b [6MX u ®K (BO3) ¢ nnowagso npasoro
npezcepaus. MNonyyeHHble JaHHbIe MOrYT 6bITb NOME3HbI NPy BbIGOpE
TAKTUKN BEAEHUS JaHHbIX NALNEHTOB.

Kniouesble CNoOBa: /16r0YHas apTepuanbHas rnepTeH3us, BPOXeH-
Hbl€ MOPOKN Cepaua, CUHAPOM JA3EHMEHTepa, Pe3nayanbHas neroyHas
TUNEPTEH3MS.
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CPABHUTEJIBHASA KITMHNYECKASA XAPAKTEPVICTUIKA MNALUVIEHTOB C PASJINYHBIMI ®OPMAMW JTIAI-BriC

BBEJIEHWE

CornacHo pekomeHgaumsm Esponerickoro O6uiecta Kapauono-
roB no auarHoctuke 1 nedenuto J1IM 2015 roga v poccUncKUm peko-
MeHgaumuam 2016 ropa, amardos JIAT ycTaHaBnmBaeTcst npu noBbl-
LUEHWN CPeAHero AaBreHns B NieroyHoin aptepum (cplJ1A) >25 mm
PT. CT. B NOKOE N0 [aHHbIM KaTeTepr3aLmm npasbIx Kamep cepaua, 1
ABNAETCA OJHUM U3 HANOO0NEE CePbE3HbIX OCMOXHEHNA BPOXKAEHHbIX
nopokos cepaua (BMNC). Mo pacnpocTpaHenHocTy JTAM-BINC 3aHUMa-
eT TpeTbe MecTo nocne nauonarmyeckon JIAI (1) n AT, acco-
LMMPOBAHHOI C 3260NEBAHNAMMN COBANHWUTENBHON TKAHU B CTPaHax
EBponbl, n BTOpoe MecTo no aaHHbIM Poccuiickoro peructpa [1,2,3].

B pekomenpaumax Esponeiickoro Q6uiecTsa Kapguonoros no
anarHocTuke 1 neveHuo JIM 2015 roga n pocCMNCKUX peKoMeHaa-
umsx 2016 roga 6bina NpeanoXeHa KNMHUYECKasa Knaccudgukaums
JIAT-BIIC, B KOTOPOW BbIAENAOT YETbIPE OCHOBHbIE rpynnbl: 1) CUH-
Apom Jin3eHmMeHrepa, 2) JIAT, accoLMMpoBaHHas C NPEUMYLLECTBEH-
HO CUCTEMHO-NeroyHbIMK WyHTamu, 3) JIAL npu ManbIx, CryyanHbIx
nedpekrax, 4) JIA nocne xupypruyeckoin Koppekuuu nopokos [1,3].

Ta6nuua 1. AHaTomo-natochusMonornyeckas
Knaccucmkauma BpOXAEHHbIX CUCTEMHO-JIErO4HbIX
LUYHTOB, CBAA3AHHbIX C NEro4YHOI apTepuanbHoi
runepTeHsueil (moguduumposaHo B Beneuun, 2003)

1. Tun

1.1. lpocTble NpeTpuKkycnuaanbHble WYyHTbI
1.1.1 [lecheKT mexxnpecepaHOI Neperopoaku

1.1.1.1 BropunyHoe ycTbe

1.1.1.2 BeHO3HbIA CUHYC

1.1.1.3 MepBu4HOE yCTbE

1.1.2 MofiHoe nn YacTUYHOE HEOBCTPYKTUBHOE HAPYLLEHWE Be-
HO3HOrO Nero4HOro Bo3Bpara

1.2. TpocTble NOCTTPUKYCNUAANbHBIE LWYHTI

1.2.1 [edhekT MexoKenyn04K0BOi NeperopoKkm

1.2.2 OTKpbITHIA a0pTaNbHbIA NPOTOK

1.3. KOMBMHNUPOBAHHbIE LIYHTbI

1.4. KomnnieKcHble BPOX/AEHHbIE NOPOKM cepaua

1.4.1 MonHbIN AedeKT aTpUOBEHTPUKYNAPHON NEPeropoaKm
1.4.2 ApTepnainbHblii CTBOS

1.4.3 ®u3nonorma eauHoro Xenyaodka ¢ He0O6CTPYKTUBHbLIM
NEroYHbIM NOTOKOM KPOBW

1.4.4 TpaHcno3unums marmctpanbHbix aptepun ¢ OMXKI (6e3
NIEr04HOr0 CTEHO03a) W/WIIM OTKPbITBIM apTepuasibHbIM NPOTO-
KOM

1.4.5 [pyrve

2. Pasmep

2.1. TemogmHammnyeckue (ykasarb Qp/QS)

2.1.1 PeCTpMKTUBHbIE (TpafgyeHT AaBrieHuns Yepes OedeKT)
2.1.2 HepecTpuKTuBHbIE

2.2. AHaToMmM4eckume

2.2.1 Ot nerkmx fo ymepeHHblx (AMIMM < 2,0 cm n OMXKIT <
1,0 cm)

2.2.2 bonbwme (MMM > 2,0 cm v VXK > 1,0 cm)

3. HanpaBneHue LLyHTa

3.1 lMpenmMyLLeCTBEHHO CUCTEMHO-NEr0YHbIIA

3.2 [MpenmMyLLEeCTBEHHO J1IEr04YHO-CUCTEMHBIIA

3.3 [IByHanpas/ieHHbIN

4. AccouuMpoBaHHbIE KapAWONIOTMYECKUE U 3KCTpaKapauanb-
HbI€ HapyLIEHUs

5. CtaTtyc BOCCTAHOBJIEHMUA

5.1 Heonepa6enbHblil

5.2 MannunatnBHbIA [yKasaTb TUM Onepawun(i), BO3pacT npu
NpoBefeHNI onepaun]

5.3 BoccTaHOBUTENbHbINA [yKasaTb TUM onepawmu(i), Bo3pact
npu NpoBeLeHNN onepauun]

B pekomenpaumsax Esponeiickoro O6uiectsa Kapamonoros no
anarHocTuke w nevenuto JIM ot 2009 roga 6bina npeacTasneHa
aHaToMo-natodomamnonoruyeckas knaccudukaums J1AC-BMNC ans
60onee TOYHON XapaKTePUCTNKN KOHKPeTHOro naumenta ¢ BIG (Ta-
6numua 1) [4].

CnepyeT noayepkHyTb reteporeHHocTb JIAM-BINC B 3aBucMMO-
CTM OT KNUHNYECKOr0 BapuaHTa B COOTBETCTBME C BblILLIEYKA3aHHOM
KMHWYECKON Knaccuukaumen.

Llenblo HacTosLLero nccneaoBaHus ABUAOCL NPOBEAEHNE KOM-
MMEKCHOr0 aHannu3a nokasateneit KNUHUYECKoro, PyHKUUOHaNb-
HOro, remMoauHamunyeckoro npocpunsa naumentos ¢ JIAr-BrC, co-
FNACcHO KNUHWYECKOI Knaccudnkauum.

MATEPWAJIbI U METObI UCCNEAOBAHUA

Bcero B uccrnefosadne 6bi10 BKIOYeH 81 naumeHT B COOTBET-
CTBME C KPUTEPUAMM BKHOHEHUA/MCKNIOYeHNs. B uccnefosaHue
gowsin 30 naumeHToB (22 MeHWuH 1 8 myxunH) ¢ JIAT-BIC n
CUHAPOMOM Jii3eHmMeHrepa, 25 naumeHtoB ¢ JIAT-BMNC wn npe-
MMYLLECTBEHHBIM COPOCOM KPOBU CNeBa Hanpaso (21 »KeHLiuHa
1 4 myx4nHbl) n 26 naunertos c JIAI nocne Koppekunu gedex-
Ta (pesuayanbHoit JIAT) (23 XeHWwuHbl U 3 MYX4MHbl), KOTOpbIe
GbIAN rOCNMTAN3NPOBAHLI Ans 06cnenoBaHus u neyenns B OT-
[ien NeroYHoi runepTeH3un n 3abonesanHui cepgua ®rby «<HMIL,
kapguonorum» Mun3gpasa Poccun B nepuog ¢ 01.01.2016 .
no 01.01.2019r. Bce 60MbHble BHECEHbI B POCCUIACKWIA perucTp
(NCT03707561) [7].

Kputepnsaimn BKNtoYeHUs 6blin BO3pacT craplue 18 net; sepu-
omumpoBaHHblil guarHo3 JIAl, accouuupoBaHHas C MPOCTbIMK
BIC; noanucaHHoe WHKDOPMUPOBAHHOE COrNacue Ha y4actue B
UCCneaoBaHum.

Kputepun UCKNOYEHN SBMNUCL: BO3PACT mMonoxe 18 ner;
yposeHb [3J1A no gavHbim KIMOGC >15 mm prt. ct.; JIAT apyroi
YCTaHOBJIEHHO aTuonoruu; JII Apyroi aTmonorun (3a6onesaHns
NeBbIX OTAENOB CepAua, 3a60s1eBaHNsA NErkux, CMeLlaHHas na-
TONOrMA); UwemMmmnyeckas 60nesHb cepaua, NOATBEPXKAEHHAA No
AaHHbIM MCKT KOopoHapHbIX apTepui Unu KOpOHapoaHruorpa-
douu; uepebpoBacKynapHbIe COOLITUA 3a NocneaHne 6 Mecsaues;
6epeMeHHOCTb, NlakTauus; 3a60s1eBaHUA ONOPHO-ABUraTeNIbHOro
annapara, npensTcTByloLLe nposeaeHmno T6MX; Taxenble Hapy-
LeHNs yHKLMKM neveHu (6onee 9 6anos no wkane Yanng-eto,
knacc C); Taxenble HapyLweHns gyHkuum noyek (CKD meHee 15
MJI/MWUH), NOTPEBHOCTb B rEMOLMANN3E.

[OwnarHo3 JIAT-BIC ycTaHaBnmBancs B COOTBETCTBUM C anropuT-
MOM, NPeSJSIOXKEHHbIM B POCCUIACKMX PEKOMEHAALMSX MO AnarHo-
cTuke 1 nedeHuo JII (2016 r.) n eBpONENCKMX peKkomMeHZaumnsax
ESC/ERS 2015 [1,3].

TpaHcTopakanbHas 3xoKI npoBogwnacb Ha ynibTPa3ByKOBOM
npubope akcnepTHoro knacca Vivid E9 (GE Healthcare, CLUA). [ins
perucTpaumnn u3obpaxeHuii B 2D pexxume UCMONb30BANCA AATYUK
M5S-D, gns peructpauum n3obpaxernii B 3D pexume Mcnonb3o-
Bancs paryuk 4V-D. OyHKUMOHAMBHBIA CTaTyC OLEHMUBaNcs ¢ no-
MOLLIbO TecTa 6-MUHYTHON X04b6bI (TBMX).

CTaTncTN4eCKMn aHann3 NosTy4eHHbIX JaHHBIX NPOBOAMACA Npw
nomouyy nporpammbl STATISTICA 10,0 (StatSoft, CLUA). [JaHHbie
NpeLCTaBeHbl B BUJe CPeAHEro 3Ha4eHus 1 CTaHLApTHOrO OTKMO-
HEHMS, a TaKXXe MeanaHsl, 25% 1 75% npoueHTtunei. icnonb3osa-
NUCb CrefytoLLne CTaTUCTUYECKUE METOAbI ANS OLEHKW MOJTyYeH-
HbIX pe3ynbTartos: U-Tect MaHHa-YUTHW, aHanm3 CTaTuCTU4eCKOl
3HAYMMOCTW PasnNUYNiA NPU3HAKA B HE3ABUCUMBIX U 32BUCUMBIX
Bbl6OpKax C ucnonb3oBanuem t-kputepus CTbiofeHTa, TECT MO
KpUTEpUio Xn-KBagpar.
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PE3YJIbTAThHI

Mpu aHanu3e pemorpacdoMyeckux XapakTepucTUK NaLMeHToB ¢
JIAT-BIIC BCe rpynnbl 6bIM CONOCTABUMbI MO BO3PACTY M NOJY.
VMT takxe 6bin conocTaBuMbIM B Tpex rpynnax (taén. 1).

Tabnuua 2. lemorpacthmyeckue XxapakTepucTUKK
nauuentos ¢ JIAr-BMNC

JIAT-BIC co

CuHapom cbpocom KpoBH P

» e3upyanbHas

Ji3eHMeHrepa npeMMyLLEecTBEHHO TIAT (n=26)

(n=30) c/ieBa HanpaBso

(n=25)

Bospact, 355 i 35,5 [23,0;
net [28,0;53,0] 9|20 91l 48,0]
Mon:
JKeHumHbl 22 (73%) 21 (84%) 23 (88%)
My>x4uHbl 8 (27%) 4 (16%) 3 (12%)
AMT 22,5 , 23,4
(Kr/m?) [19,7;25,0] AL UEHOEEE [21,1;26,6]

Bce naumentsl ¢ JIAT-BIC umenu npocTble NOPOKKM cepaua: ae-
(hekT MexnpeacepaHon neperopoaku (OMIIIM), nedbekT mexoe-
nyno4koBoi neperopofku (OMXKI), OTKPbITBIA apTepuasnbHbIil
npoToK (OAIT) u/unm 4acTUYHbIA aHOManNbHbIA APEHAX JIErO4YHbIX
BeH (HYALJ/IB). B rpynne naumeHToB C CMHAPOMOM J1i3eHMeHrepa
coctasunun 13% nauuentos ¢ AMIIM, y 04HOro U3 3TUX NaLWEHTOB
AMIMN coyetancsa ¢ YALMB, y 57% — ¢ OMXXIT n 33% nauneHToB ¢
OAI. Y nBoux naumeHToB Habnoaanock codetaHme VXK n OAI.
Pa3mep aedpexra coctasun 2,0 [1,8;2,4] cwm.

B rpynne naunentos ¢ JIAM-BIC co c6pocom KpoBM CreBa Ha-
npaso npeo6nagaolnm aedektom 6o1n MMM, KoTopbIA HabsI0-
nancsa y 17 nauueHToB u coctasun 68%, y 4 naumentos OAMIIM
coyetanca ¢ YAIJB. Y 16% nauueHToB 6bin BbisiBneH JNMXKIT, B
0AHOM cnyyae B coyvetaHun ¢ HYALJIB n y 16% — OAI. Pasmep
pedekra cocrasun 2,1 [1,9;2,37] cm.

Mauuentam rpynnel pesuayansHoit JIA[ 6bina npousBejeHa
koppekuus BINC B pasHom Bo3pacTe. MeanaHa Bo3pacTa 3akpbITus
nedekra cocrasuna 7,5 [5,0;23,0] net. [JaHHyt0 rpynny coctasu-
nn 7 nauuentoBs (27,0%) nocne 3akpbitug MMM, 11 naunenToB
(42,3%) — nocne koppekuun ONMOKIM v 8 naumeHTtos (30,7%) —
nocne xupyprudeckoro sedveHus OAI. Heo6xoanmo OTMETUTb,
4To 3akpbiTve OMIIM, npusoasilee K pa3sutuio Tsxenon JIAM
NpoM3BOAUIOCH B 3pEioM BO3pacTe, U MeauaHa cocrasuna 50,0
[22,5;54,5] net. Mepmana Bo3pacrta koppekuuu VXK n OATIT co-
crasuna 5,0 [4,0;9,5] net (puc. 1).

Takum o6pasom, MIM gocToBepHO OKasanca Haubonee pac-
NPOCTPaHeHHbIM aedekToM, npusogawm K JTAl, Ha ¢hoHe 601b-
LUMX MOPOKOB CO COPOCOM KPOBM CNEBa Hanpaso, Yem Mpu CUH-
apome dinzeHmenrepa (p=0,0001) n peauayansHoit J1AT (p=0,008).
HAJLJTB TaKxKe [JOCTOBEPHO Yallle BCTPEYaNCca y NauueHToB 2 rpyn-
nel, yem y nauwentos 1 rpynnsl (p=0,04) n 3 rpynnsi (p=0,01).
Mpesanupyowmum fedekTom, NPUBOAALLNM K CUHAPOMY 3ii3eH-
meHrepa (p=0,0009) n pesnpyansHon J1AT (p=0,03) ctan OMXKII
no cpasHeHwuto co 2 rpynnoin JIAM-BIIC.

Mpu awanu3e Bo3pacta Ae6loTa CUMNTOMOB Y MALMEHTOB C
CUHAPOMOM Jii3eHMeHrepa oH coctasun 17,0 [8,0;25,0] ner, yT0
0Ka3anocb [JOCTOBEPHO MeHbLLE, YeM Y MauueHToB ¢ NpevmyLLe-
CTBEHHbIM c6pocom cresa Hanpaso — 27,0 [15,0;38,0] net u npn
pesuayansHoit JIAI — Takxe 27,0 [23,0;44,0] net, (p=0,03). MNe-
pUOA BPEMEHM OT Hayana cuMnToMOB [10 Bepudnkaumn guarHosa
JIAT npu cuHapome 31i3eHMeHrepa coBnagan ¢ TakoBbIM B rpynne
JIAT-BMC u c6pocom KpoBM CneBa Hanpaso W COCTaBM OKOJSO 3

net. B rpynne JTAT nocne koppekumn fedekTa cpok BepudomnkaLmu
AnarHosa coctasun 9 mecsues (p=0,0006).

OCHOBHbIM CMNTOMOM Hayana 3a6oNeBaHUs BO BCEX TPEX rpyn-
nax fBunach ofplllka, kotopas cocrasuna 93,3%, 92% v 92,31%,
COOTBETCTBEHHO. B 2 rpynne nauneHTOB Takue »anobbl, kak 6011 B
rpyam (20% npotus 3,3%) (p=0,004) n cepauebneHune (36% npo-
B 13,3%) (p=0,04) BO3HMKANM JOCTOBEPHO Yalle npu MaHude-
ctauuu JTAT, yem npu cuHapome dn3eHMeHrepa. Kpome Toro, cepa-
Le6bueHne JOCTOBEPHO Yalle UMENo MeCTO Y NaUMeHToB 3 rpynmbl
(7,69%), 4em y naumentos 1 rpynnsl (13,3%) (p=0,01). KpoBoxap-
KaHbe 1 CnabocTb [OCTOBEPHO “Yalle BCTPevanuch Npu CUHAPOME
Jii3eHmeHrepa, Yem npu pesugyansHoit J1AI (13,3% npotus 0%,
p=0,02 1 36,7% npotus 11,54%, p=0,03, COOTBETCTBEHHO) (pUC. 2).

Mpu aHanuse KAUHUYECKUX CUMMTOMOB AMUTENBHOMO TEYeHUs
NAT-BMC 6bino BbisBneHo, 4to B 100% cny4aes BO BCEX Tpex
rpynnax OCHOBHbIM CUMMNTOMOM fiBfNach 0fblllka. pu cpasHe-
HUW JpYrux CUMNTOMOB 3HAYMMOr0 PasNuyus no TPem rpynnam
OTMEYEHO He 6bIno (puc. 3).

Mpu wn3ydeHun cpegHen NPOJOMKUTENBHOCTUN KNUHUYECKMX
CUMNTOMOB B pasnnyHbix rpynnax JIAM-BI1C 6b110 BbISBIIEHO, YTO
CaMbIM ANUTENbHBIM CUMMTOMOM ObiNa 0fblLLKa. Tak, Makcumasb-
Has »anoba Ha ofbILIKy oTMedanacsk y naumeHTos ¢ JIAT-BIC co
c6pOCOM KpOBM Ccnesa Hanpaso U coctasuna 15,0 [9,0;23,9] ner.
HyTb MeHbLLUEe AaHHas »anoba 6ecrnokonna NauueHToB ¢ CUHAPO-
Mom JnseHmenrepa — 9,13 [3,2;17,37] net u ¢ pesuayansHoit JIAT
—7,79 [3,0;10,5] net. OgHaKO 3HAYMMOr0 pPasnuyms NOy4eHO He
6b10. Kpome TOro, Haubonee AnuUTeNbHbIMU Xanobamm cranm
cnaéoctb (3,5 [1,95;12,3] nert, 1,5 [1,0;4,0] ner, 2,0 [1,0;3;0] ner,
COOTBETCTBEHHO), cepAauebuenune (2,0 [1,0;3,0] net, 2,0 [1,0;4,0]
net, 1,75 [1,0;3,0] net, COOTBETCTBEHHO), CUHKONAMNbHbIE COCTOSA-
Hus (3,0 [3,0;3,17] ner, 1,33 [1,0;2,33] ner, 1,0 [1,0;1,0] ner, co-
OTBETCTBEHHO). [1POLOSIKUTENIBHOCTb Xano6 Ha 06MOpPOKU Gbina
3Ha4yMMo 60nbLUe Npu CUHAPOME JN3EHMEHTEpa, YeM Npu pesuay-
anbHoi JTIAT (p=0,004) (ta6n. 3).

MNpu anann3e 4acToTbl CONYTCTBYHOLLMX 3a60/1€BAHMIA Y NaLNeH-
T0B ¢ JIAI-BIC o6pawano BHumanue, 410 XCH nmena mecro 60-
nee, Y4eM y NOJIOBMHbI NALMEHTOB B Ko rpynne (53,3%, 52% un
53,8%, COOTBETCTBEHHO). HapylleHus putMa, Kak doubpunnsums/
TpeneTaHue npencepanii BCTpeyanucs vawe B rpynne ¢ JIAM Ha
(hoHe 605bLUNX AedeKTOB 1 cOpoca cnesa Hanpaso (28%), u npu
pesungyansHoi JIAT (26,9%), 4em npu cUHApPOMe JN3eHMeHrepa
(10%), HO He foCTUraNK 3HAYUMOTr0 pasnuyus (puc. 4).

Mpu NCXOAHOI OLEHKe (hYHKLMOHANTBHOIO Knacca 6b110 ycTa-
HOBJIEHO, YTO NALMEHTbI BbIIM CONOCTABUMBbI MO (PYHKLIMOHANBHO-
MY KNaccy BO BCEX TPex rpynnax, u 60/1bLIMHCTBO NPUHAANEXaNo
3 ®K (BO3) (70% B rpynne ¢ cuHAPOMOM Idi3eHMeHrepa, 60%
— npm JIAT-BINC co c6pocom KpoBm cnesa Hanpaso W 64% — npu
pesuayansHoii J1AT). B aucraHumm tecta 6-MUHYTHOR X0Ab6bI TPU
rpynnsl 6biin conoctasumsl (377,5 [330;450] m, 350 [300;431] m
1 363 [318;416] M, COOTBETCTBEHHO).

B rpynne cuHapoma Ji3eHMeHrepa 0TMeYanoch JOCTOBEPHOE
cHuxeHue Sp02 kak B nokoe — 86,5 [82,0;91,0]1%, Tak v nocre Ha-
rpysku — 72,5 [64,0;84,0]% no cpasHenuto ¢ JIAT-BIC co c6pocom
Kposu cnesa Hanpaso (94 [93,0;96,01% v 90 [82,0;94,01%) v pe-
3ngyansHon JTAT (97 [95,0;98,0]% 1 97 [91,0;97,01%) (p=0,0002).
Kpome Toro, 0TMe4anoch A0CTOBEpHOE CHKeHNe Sp02 nocne Ha-
rPY3KW y NALUEHTOB 214 rpynnbl N0 CPABHEHUIO C NaLMeHTamm no-
cne 3akpbitus gedextos (p=0,008).

Mpu OueHKEe CTPYKTYPHO-(YHKLIMOHANIBHOrO COCTOSHMSA CepALa
y Bcex nauuerTos ¢ JTAT-BINC oTmeyanach xapakTepHas axokapam-
orpaduyeckas KapTuHa: runepTpocoma u gunataums npasoro xe-
nypoyka (MXK) ¢ npuaHakamu ero neperpyskn 06bLeMom W fasne-
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Tabnuua 3. AnUTeNbHOCTb KNMHUYECKNUX cuMnTOoMOB npu JIAT-BIC

KnnHnyeckue cMMNTOMbI Cunppom Jit3eHmeHrepa

OpfblwKa, rogsbl 9,13 [3,2;17,37] 15,0 [9,0;23,9]
bonu B rpyaHon knetke, rogel 0,56 [0,1;1,0] 0,5[0,5;1,0]
Kawwens, rogpl 0,5 [0,5;0,5] 0,1[0,1;0,1]
KpoBoxapkaHbe, rofbl 0,5[0,4;0,6] 0,5 [0,5;0,9]
OTeku H/K, rofbl 1,7 [1,0;2,0] 0,5 [0,5;0,5]
[onoBoOKpyXeHue, rofbl 1,0 [1,0;3,0] 1,17 [1,0;3,0]
CwuHkone, rogpl 3,0 [3,0;3,17] 1,33 [1,0;2,33]
Cnab6ocTb, rofbl 3,5 [1,95;12,3] 1,5[1,0;4,0]
CepauebueHne, rompl 2,0 [1,0;3,0] 2,0 [1,0;4,0]

PucyHoK 3. KnuHuyeckue cuMnToMbI NPy AnuTeNbHOM Tevenun JIAT-BIC

JIAT-BIIC co c6pocom kposu cnesa Hanpaso JIAI nocne koppekuuu BIC

7,79 [3,0;10,5]
0,04 [0,04;0,04]
0,05 [0,05;0,1]
0,5[0,5:0,5]
0,25 [0,25;0,33]
2,0 [1,0:2,0]
1,0 [1,0:1,0]
2,0 [1,0:3:0]
1,75 [1,0:3,0]
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EBPA3VIVICKUI KAPOWOIIOMMYECKU XKYPHATT
EURASIAN HEART JOURNAL
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HUEeM, YMeHbLUeHNe 06bema nesoro xenynodka (JXK), gunaraums
cTBOra fiero4yHon aptepum (J1A) 1 ee setseit.

Mpn cpaBHWUTENEHOM aHanu3e 0TMeYanuch LOCTOBEPHO 60nee Bbl-
COKME 3HA4EHUA UHAEKCA KCLIEHTPUYHOCTU U NepeSHe3afHero pasme-
pa npasoro xenygoyka (N3P MXK) y naunextos ¢ JTAT-BIC 1 c6pocom
KPOBW C/eBa Hanpaeo no CPABHEHMIO C rpynnoi ¢ CUHAPOMOM J1i3eH-
menrepa (1,8 [1,5;2,0] n 1,35 [1,2;1,6], cooTsetcTeHHO, p=0,02 1 4,05
[3,7;4,6] cm un 3,6 [3,05;3,85] cm, cooTBetcTBEHHO, p=0,02). OgHako
0TMEYanoch 3Ha4MMo 60MbLUaA TONLLMHA NEpeaHen CTeHKW Npasoro
KENyA04Ka y naumeHToB ¢ cuHapomom di3eHmenrepa (1,1 [0,8;1,2]
cM), no cpasHexuo co 2i rpynnoit (0,9 [0,8;1,0] cm), p=0,03, n 31
rpynnoi (0,8 [0,7;1,1] cm), p=0,01. Kpome Toro, 6b1nu 3apeructpupo-
BaHb! JOCTOBEPHO 60NbLLINE 3HAYEHUA CPELHEr0 AABNEHUA B NIErO4HON
apTepun y NauMeHToB C CUHAPOMOM Jit3eHmMeHrepa (73 [65;75] MM

Tabnuua 4. Noka3atenu axokapanorpacdum y nauuentos ¢ JIAT-BIC

pT. CT.) N0 cpasHeHmto JIAT-BI1C co cOpocOM KpOBW CreBa Hanpaeo
(56 [45;66] mm pr. cT.), p=0,03 1 peaugyansHoi JIAT (55 [48;67] Mm
pT. cT.), p=0,04. OTMEYanock LOCTOBEPHO 6OMbLIAs NNOWaab Npago-
o XXenyfjouka y nauueHToB C pesugyansHoit JIAT no cpasHeHWo ¢
cuHgpomom din3eHmenrepa (21,7 [18,0;30,0] n 19,0 [17,5;22,0] cm2,
p=0,005). Takxe OTMe4anocb JOCTOBEpHAas pasHuLa Mexzy mnoka-
3arenem TAPSE y nauwenToB 2ii n 3 rpynn (1,7 [1,45;2,05] u 1,35
[1,15:1,65], p=0,03). Y nauueHTos ¢ JIAI nocne Koppekuun LedeKToB
Habniofanoch 60MbLUEe PaCcLUMPEHNE HUKHER Nonoii BeHbl (HIB) no
CcpasHeHuio ¢ apyrumu rpynnamu (p=0,03) (tabn. 4).

Mo pesynbTatam peHTreHorpadum OpraHoB rpyAaHON KNeTku y
BCEX MauWeHTOB PErucTpUpoBaNNChL MPU3HAKW JIErOYHOW runep-
TEH3WU, BKNIOYaKoLLIMe YBenuyeHue koadpdpuumenta Mypa v Ionu,
pacluMpeHne HUCXOLALLEA BETBU NPaBOW NEroYHON apTepuu.

CuHapom NAT-BINC co c6pocom kpoBu Pe3npyanbHas
MEENCAL diizeHmenrepa (n=30)  cnesa Hanpaso (n= 25) JIAT (n=26) #
S n, cm2 19,0 [17,5;22,0]* 888 20,0 [16,0;29,0] 21,7 [18,0;30,0]* 0,005*
N3P MX, cm 3,6 [3,05;3,85]* 4,05 [3,7;4,6]* 3,7 [3,3;4,4] 0,02*
DD, @ 11[0.8:1.2]* 0,9 0,8;1,0]" 0,8[0,7:1,1]" 88?
TAPSE, cm 1,6 [1,35;1,95] 1,7 [1,45;2,05]* 1,35 [1,15;1,65]* 0,03*
Ao, cm 3,1[2,9;34] 3,0 [2,8;3,3]* 3,3[2,9;3,4]* 0,02*
nn, cm 3,5[3,2;3,9] 3,6 [2,9;4,2] 3,5[3,2;4,0] 0,8
KIP JK, cm 411[3,8;4,5] 4,0 [3,7:4,5] 4,51[3,8:5,0] 0,1
Cton J1A, cm 3,6 [3,4;4,0] 4,0 [3,4;4,4] 3,3[3,0;4,2] 0,1
CONA, mm pT. CT. 100 [85,0;115,0] 95,5 [78,5;112,5] 90,5 [72,0;109,0] 0,4
cpUTA, MM pT. CT. 73,0 [65,0;75,0]* 56,0 [45,0;66,0]* 55,0 [48,0,67,0]" 883
OONA, MM pT. CT. 49,5[43,5;55,0] 48,5 [38,0;62,0] 44,0 [27,0;51,5] 0,3
HMB, cm 1,95 [1,8;2,2]* 1,8[1,7,:2,0]* 2,0 [1,8;2,5]" 0,03
[pumedarnne: *- cTaTnCTNYECKU 3HAYUMO PA3TNHAIOLUNECS 10KA3ATEN. [JaHHbIe NPEACTABEHb! B BULE Meanatbl, 25-1f n 75-i

KBapTunen pacnpeneneuns. Ao-aopta; Jill- nesoe npeacepane; KLP JIXK — KOHEYHO-ANACTONNHECKUIT PA3MED JIEBOTO XETy[04Ka,
T3P K — nepeaHesanHuii paamep npaBoro xenynoyka; l/1A- npaas neroqHas aptepus; JI/IA — nesas neroyHas aprepus; GLJIA —
CUCTONINHECKOE AaBIIEHNE B N16ro4YHoV apTepnn,; cpllJTA — cpeaHee aaBneHne B neroyHout aptepun; /1A — anactonn4eckoe 4aBneHne
B niero4yHou aprepumn; TAPSE- cuctonnyeckas akckypeus naockoCTi TpukycnuaanbHoro knanana (Tricuspid Annular Plane Systolic

Excursion), HI1B — HmHAS nonas BeHa.
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Tabnuua 5. MokasaTenu kaTeTepu3aLuu NpasbixX OTAENOB cepAua y naunedTos ¢ JIAT-BIC

Cunapom Jii3eHMeHrepa

Moka3artenu (n= 30)

COMA, mm pT. CT.

cp [JTA, mm pr. cT.
OAJTA, mm pT. CT.

117,5 [102,0:131,0]*
81,0 [72,0;92,0]*
57,0 [42,0;64,0]*

cpNM, mm pr.ct 5,5 [3,0;9,5] 11,0 [7,0:15,0]
[1371A, MM pT. CT. 8,0 [6,5:10,0] 10,0 [5,5;12,0]
CB, 1/MuH 3,4 [2,45:4,2] 4,0[2,9;6,4]
CU, n/MUH/M2 2,0[1,6:2,7] 2,1[1,9;2,9]

JICC, guH*c*cm-5
SVOQ,%
Sa02, %

2329,0 [1333,0:2778,0]*
65,5 [57,5:73,6]
90,0 [85,0;93,0]*

JIAT-BIIC co c6pocom kpoBu
c/ieBa Hanpaso (n= 25)

91,0 [73,0;98,0]*
52,0 [41,075,0]*
36,0 [24,0;57;0]*

954,5 [591,0;1439,0]*
69,5 [68,5:73,5]
94,5 [92,5:96,0]*

Pe3uayanbHas P

JIAT (n=26)

82,0 [79,0;101,0] 0,0006*
62,0 [57,0;66,0] 0,001*
46,0 [42,0;53,0] 0,005*
6,5 [2,0;9,0] 0,08
5,5 [5,0;6,0] 0,4
3,4 [3,2;3,7] 0,3
1,9[1,8;2,0] 0,4
1339,0 [882,0;1475,0] 0,02*
61,5 [51,0;64,0] 0,05
96,0 [92,0;98;0]* 0,002*

[Mpumedanmne. *— cTaTuCTUHECKN 3HAYUMO pasnudarolymecs nokasaremm. CLJTA — cuctonmyeckoe [aBeHne B NIEro4HON apTepun;
cp [J1A — cpegHee fasneune B nero4Hoin aptepmun; JLAJTA — anactonnyeckoe AaBreHne B nero4Hoi aptepmun, collN — cpegHee
JaBnenne B npaBom npegcepanu; J3J1A — gaBnenne 3aKkiauHnBaHns ero4Hoi aptepumn; CB — cepaeyHbii Bbiopoc;, CY — cepaeyHbii
uHgekc; JICC — neroyHoe cocyancroe conpotusnenne; Sv02 — catypaunsi CMeLLIaHHON BEHO3HOM KpoBu, Sa02 — HacbILLeHne

KUCSIOPOOM KDPOBM.

[laHHble N3MeHeHUs BbIN CTATUCTUHECKN HE 3HAYUMbBIMU MEXIY
rpynnamu. OTMeyanocb JOCTOBEPHOE YBESIMYeHUe Kapawuo-topa-
KanbHOro MHAEKca y NaluneHToB ¢ pe3nayanbHOW Ier04HON runep-
TEH3Meil N0 CPABHEHUIO C NauMeHTaMu ¢ CUMHAPOMOM J1i3eHMeHre-
pa (55 [53;59,5]% npoTus 50,5 [48;55]%, p=0,007).

Mo panHbiM KIMOC y BCex NauueHToB, BKIKOYEHHbIX B UCCEf0Ba-
HWe, OTMevanuch Kputepun npekanunnapHoi JIM (cpLJ1A >25 mMm
pT. CT., A3J1A <15 mm pT. cT.). [pn uccneaoBaHum napameTpoB LieH-
TPanbHOM reMoAMHAMUKN Y NAUMEHTOB C CUHAPOMOM Ji3eHMEHre-
pa, B 0TnM4Me oT nauneHTos ¢ JIAM-BIC co c6pocom Kposm cnesa
HanpaBo, OblNIN BbIABMEHbI [OCTOBEPHO 60S1ee BbICOKWE 3HA4EHUs
CONA (117,5 [102,0;131,0] mm pt. cT. npotus 91,0 [73,0;98,0] mm
pt. cT., p=0,0006), cpANA (81,0 [72,0;92,0] mm pT. cT. npoTus 52,0
[41,0;75,0] mm pT. cT., p=0,001), AON1A (57,0 [42,0;64,0] Mmm pT. CT.
npotu 36,0 [24,0;57;0] mm pT. cT., p=0,005), a Takxe 6onee HU3-
K1e 3Ha4eHus catypauuu apTepuanbHOi Kposu kucnopogom (Sp02)
(90,0 [85,0;93,0]1% npoTtue 94,5 [92,5;96,0]% n 96,0 [92,0;98;0]1%)
Npu cpasHeHUM ¢ naumentamm 2i v 3i rpynn (p=0,002). Takxe oTme-
4anocb JOCTOBEPHO 60J1ee BbICOKOE 3HAYEHWE NIEr04HOro COCYanCTo-
ro conpotusnexus (JICC) y naumeHToB ¢ CUHAPOMOM Jii3eHMeHrepa
(2329,0 [1333,0;2778,0] puH*c*cm-5 npotus 954,5 [591,0;1439,0]
LVH*C*CM-5) N0 cpaBHeHWto ¢o 2i rpynnoi, p=0,02 (Tabn.s).

Mo pesynbTatam npOBEJEHHOrO KOPPENALWUOHHOrO aHanusa
puctadumn T6MX (O6MX) n napameTpoB WHCTPYMEHTaNbHOM0
o6cnenoBaHua B rpynne naumeHtos JIAM-BMNC co c6pocom KpoBu
CneBa Hanpaso Oblna BbISIB/IEHA OTpULATESbHAS KOPPEeNALMOHHas
B3anmocsa3b [J6MX u lwnpuHbl npaBoro kKopHs (r=-0,56, p=0,03),
a Takxe J6MX n N3P MK (r=-0,44, p=0,04). Takxe 66110 BbIsB-
NeHo, 4TO Yem 6onblue nnowaae npasoro npeacepamsa (r=0,51),
nugexc Mypa (r=0,84), uxpekc Jionn (r=0,53), wmpuHa npasoro
KopHs (r=0,64), Tem xyxe @K (BO3) (p<0,05).

B rpynne peauayanbHoi JIAT 6bina BbisiBIIeHa 0TpuULaTeNbHas
KoppenaunoHHasa B3aumoceadb A6MX u nnowagn MM (r=-0,52,
p=0,008), nonoxutensHas koppenauus ®K (r=0,43, p=<0,05) un
nnowaau MM, a Takxke oTpuuatensHas ceasb J6MX n Hanuyus
BbINOTa B N0M0CTM nepukapaa (r=-0,48, p=0,04).

OBCYXJAEHWE

S. Ramjug n coasT. B CBOEM WCCNEA0BaHUM NpUMEHUIN 06a
Tuna knaccudpukaumm k 240 naumeHtam ¢ JIAI-BIG n nokazanu,
YTO pasfesieHne nauneHToB N0 aHaTOMO-NaToghM3n0NorniecKomy
NPUHLMNY ONPeSenuno nauneHTos ¢ NOCTTPUKYCNMAANbHbIMN fe-
(hektamun Kak o6nagaroLimx 60nee XopoLlen BbDKUBAEMOCTbIO N0
CPABHEHMIO C NaLMeHTamn C NPeTPUKYCNUEANbHBIMU UK CNOX-
HbiMK pedpektamu (p<0,05). Mpu cpaBHEHWN BbIXXMBAEMOCTH 3TUX
NauneHToB, COrMacHO KIMHWYECKOW Krnaccudukauum, 3Ha4mmblx
OTNNYNIA BbISBNIEHO He ObI0, XOTA BO BCEX YETbIPexX rpynna Bbl-
XKNBAeMOCTb 6bina Bbille, 4eM y nauueHTos ¢ WJT [5].

A. Manes 1 coaBT., CpaBHMBas NaLWEHTOB COrNACcHO KNUHWYe-
ckoi knaccudpukaumm JIAT-BIIC, npuiunu K BbIBOAY, HTO XYALLKUM
NPOrH030M 0651a7at0T NaLMUeHThI ¢ ManbIMKU fedieKTaMu 1 nauneH-
Tbl ¢ JIAT, nocne Koppekuuu nopoka [6].

Llensto Hawero nccnegosanus 6b110 NpoBefeHne KOMMIEKCHO-
ro aHanu3a KNUHUYECKOro, (PYHKLMOHANLHOro, remMojuHammye-
ckoro npocunsa nauueHToB ¢ JIAM-BMNC: cuHapoMom 3in3eHMEH-
repa, JIAT-BIC Bcnefcteue npenMyLieCTBEHHOr0 cOpoca KpoBw
cnesa Hanpaso, pesuayansHoi JIAT ansa BbiiBNEHUS 0COGEHHO-
CTel KNMHWUYECKUX NPOABIEHNIA, reMOAUHAMUYECKNX NOKa3aTenen
Y [aHHbIX FPynn nauneHToB. Tak, 6bI710 NOKa3aHo, 4TO B CPEAHEM,
Ans ycTaHoBneHus auarHosa JTAT-BIIC (14 v 24 rpynnbl) Tpe6oBa-
nocb 3 ropa, 4To CBUAETENbCTBYET 0 HE06X0AMMOCTK 60see paH-
Hel OMarHoCTUKK NIEro4HON rmnepTeHsnim.

B rpynne JIAI nocne koppekumn fedekra CPpok Bepudukalnm
AnarHo3sa coctasun 9 mecsiues. OOHAKO y JAHHOI KaTeropuu na-
LIMEHTOB CnejyeT 06patuTb BHUMAHWE HA BO3PACT KOPPeKLMn fe-
(hekToB, KOTOpas npusena K Tsxxenon J1Al. Tak, Mefana Bo3pac-
Ta Koppekuuu MM coctasuna 50,0 [22,5;54,5] net, a ONMXKIT n
OATT coctasmna - 5,0 [4,0;9,5] neT. [laHHbIE pe3ynbTaThl FOBOPAT O
Heo6xoAMMOCT 60/ee paHHei AMarHoCTMKM 1 koppekummn BIC ¢
Lienbto ycnelwHocTy npoueaypsl. Mo ganHbim R. Kozlik-Feldmann u
COABT., NPOCTbIE NOCTTPUKYCNNUOANbHbIE LLYHTbI, Takue kak JNDKI
1 OATT, BOMmKHbI BbITb CKOPPEKTUPOBAHBI B NEPBbIE ABA rOfA XMN3-
HU BO M36exaHue PeMOAeNpoBaHUs JIErO4HOW COCYAUCTON Cu-
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CTeMbl. A Ans B3POCNbIX C NPETPUKYCNUAATBHBIMU LUYHTAMK ClieBa
Hanpaso (OMTM, YALJIB) nepef paccMOTpPeHWEM Onepaumn He-
o6xofMMa noJsiHas reMOAMHaMUYecKas OLEHKA, a TaKXe OLeHKa
TpaHcnopTa u UCnoNb30BaHMs Kucnopoga [7].

B Hawem wnccnefoBaHun 6bIf0 BbIABNEHO, YTO Y BCEX nauu-
eHToB ¢ JIAT-BIC Begywumu cuMNTOMamn SBASKOTCA OfblLLKA
(93,3%, 92% wn 92,31%). Kpome TOro, 06palLano BHUMAHMWE, 4TO
XCH umena mecTo 60see, 4eM Yy NOSIOBUHbI NALMEHTOB B KQXI0M
rpynne (53,3%, 52% u 53,8%, COOTBETCTBEHHO), YTO COrnacyer-
ca ¢ faHHbiM C. Vijarnsorn v c0asT., re 0plLiKa B COYETaHUM C
XCH nmena mecto y 62% naumentos ¢ JIAT-BIC [8]. Otnnyutens-
HbIM CUMNTOMOM NALWEHTOB C CUHAPOMOM Jii3eHMeHrepa cTano
KPOBOXapKaHbe U CUHKONA/bHble COCTOSAHUS, Y4TO COMOCTaBMMO
c faHubiMmn G.S. Broberg u coasT. ABTOPbI 06paLLaoT BHUMaHWe,
YTO KMUHUYECKAs KapTWHA NPW CUHAPOME 3i3eHMeHrepa nomMumo
LEHTPaNbHOr0 LMaH03a, OfbILIKKW, YTOMISEMOCTH, MOXET BKITIO-
4aTb KPOBOXapKaHbe, CUHKOMASIbHble COCTOSHUSA U NPOSBIEHUS
NpaBoXesy104K0BON CepLiedHoi HegocTatouHocTH [9].

A3BecTHO, 4TO Y B3pOCnbIx ¢ JIAM-BIC nepeHoCcUMOCTb (pu3u-
YeCKNX Harpy30K CHUXeHa. Tak, No HaLUM JaHHbIM 60/bLUMHCTBO
nauuertos JIAI-BMNC (70%, 60% u 64%, COOTBETCTBEHHO) Mpu-
Hagnexanu 3 ®K (B0O3), 4o cornacyertcs ¢ ganHbiMm A.Manes u
coasT., rae 3 ®K (BO3) cocrasunu 68%, 50% u 59% B Takux xe
rpynnax [6].

B [1I6MX B Halem wccnegoBaHum Tpu rpynnbl 6biiM conocTa-
BuMbl (377,5 [330;450] m, 350 [300;431] m n 363 [318;416] m,
COOTBETCTBEHHO), 4TO 6bIN0 6onbLUe nokasatenen E. Kehmeier u
coaBT. (280+178 M), 1 BepoATHEe BCEro CBA3aHO C 3(h(HeKTUBHOM
JIAT-cneumdonyeckoin Tepanueit y Hawmx naumeHTos [10]. U 4yTb
MeHbLLUe nokasatenen, nonyyeHHsix A.Manes v coasT. (367+108 m,
420+128 M 1 415+£136 M, COOTBETCTBEHHO) [6].

B nonyyeHHbix Hamu fadHbix KMOC 6binn foctoBepHo 6onee
BbicOkne 3HadveHus CONA, cpN1A, OONA, JICC n 6onee HU3KuUe
3Ha4eHUs catypauuu apTepuanbHoi KPoBW KUCMIOPOAOM B rpyn-
ne JIAM-BMNC ¢ cuHapomom dii3eHMeHrepa, 4To Cornacyetcs ¢
pesynbTatamu C. Vijarnsorn u coaBT., rae 6binn BbIsiBNEHbI 605ee
BbICOKMe 3Ha4eHus cplJ1A n J1CC, no cpaBHeHMIO C Apyrumm rpyn-
namu KnuHudeckoin knaccudpmkaumn JTAT-BIIC [8], pesynbTatamu
A. Manes u coasr. [6] u peructpa REVEAL [11]. Beicokue uudpbl
cpN1A n JICC v npu 3TOM NoYTM HOpManbHble Ludpsl cpA mo-
XEeT CBMETeSIbCTBOBATL B MOJIb3Y MMNOTE3bl O NYYLIER COKpaTu-
MOCTU NPABOro XXeNy04Ka B 3TN rpynne nalmeHToB.

B rpynne nauuenTtos ¢ JIAM-BIC co c6pocom KpoBM CneBa Ha-
npaso JICC 6b1710 MeHbLUE, N0 CPABHEHMIO C APYrUMU rpynnamu,
4TO TaKXXe He NpOTMBOPeYuT pesynstatam A. Manes v coasT. [6]
1 MOXET CBUETENbCTBOBATL O 60Nee MATKON POpMe TeHeHus ne-
FOYHON COCYANCTON 60NE3HM Y JAHHON rPynnbI.

BbIBO/bl

MauuenTtsl ¢ JIAT-BIC aBnstoTCA reTeporeHHOM nonynsuuen,
pasfeneHue KoTopoil NpesacTaBeHO B KMHNYECKON Knaccuguka-
Lnu, 1, CNEJ0BATENbHO, UMEIOT Pa3nnyHoe TeveHue 3a60eBaHus.
AHanu3upys AaHHbIE NALMEHTOB B COOTBETCTBMM TPEM BbIOPAHHbLIM
rpynnam (cuHgpom 3ii3eHmeHrepa, JIAT-BMNGC co co6pocom Kposu
cfieBa Hanpaso W peaugyansHoii J1AT), Mbl 0GHapYXunK pasnuy-
Hble KIMHUYEeCKNe, (OYHKLMOHANbHbIE, (DU3NYECKNE U reMOaUHa-
MUYECKME 0COBEHHOCTW aHHbIX NauueHToB. Mpu conocTaBUMON
O6MX 1 ©K (BO3) nauueHTsl ¢ CUHAPOMOM J3eHMeHrepa UMerT
Hanbomnee BbICOKME 3HAYEHWS [ABMIEHWUA B JIErOYHOM apTepuu u
JICC, a Takxe 60oree HU3KME 3HAYEHUS caTypaLun apTepuanbHoNi
KPOBM KWUCIIOPOZOM MO CPaBHEHWO C Apyrumu rpynnamu JIAT-
BIC. B rpynne naumnentos ¢ JIAT-BMNC co c6pocom Kposm cnesa
Hanpaso JICC 6bin0 JOCTOBEPHO MeHbLUE, N0 CPaBHEHWO C Apy-

rumu rpynnamu JIAT-BIIC. B rpynne nauneHToB C pe3nayanbHoi
NAT 6bina BbisiBieHa B3anmocsasb J6MX n ®K (BO3) ot nnowwaan
npaBoro npeacepaus.

Mony4eHHble JaHHble MOTYT BbITb NONE3HbI NPY BbI6OPE TAKTUKY
BEJeHMs JaHHbIX NaLUeHTOB.
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Gratsianskaya S.E., Martynyuk T.V.

COMPARATIVE CLINICAL CHARACTERISTICS OF PATIENTS
WITH VARIOUS FORMS OF PULMONARY ARTERIAL
HYPERTENSION ASSOCIATED WITH CONGENITAL HEART
DISEASE, ACCORDING TO THE CLINICAL CLASSIFICATION

FeperaL STaTe BupGeTary Instirution “Nationar MEepicar ResearcH CENTER oF CARDIOLOGY,” Russian MinisTry
OF HEALTHCARE, CLiNiCAL CARDIOLOGY INSTITUTE NAMED AFTER A.L. Myasnikov, Moscow, Russia

SUMMARY

Objective: to conduct a comprehensive analysis of the clinical,
functional, hemodynamic profile of patients with pulmonary arterial
hypertension associated with congenital heart disease (PAH-CHD)
according to the Russian Registry.

Materials and methods: The study involved 30 patients with
Eisenmenger syndrome, 25 patients with PAH associated with
prevalent systemic-to-pulmonary shunts and 26 patients with PAH
after defect correction. All patients had been entered in the Russian
registry (NCT03707561). A comparative analysis of clinical, functional,
hemodynamic parameters was held. The diagnosis was established by
the algorithm proposed in the Russian guidelines for the diagnosis and
treatment of PH (2016).

Results: The patients of three subgroups of PAH-CHD were
comparable in age and sex. The time from the onset of symptoms to
the final diagnosis in the first and second PAH-CHD subgroups was
significantly longer: on average, it took three years to establish the
diagnosis, whereas in patients with PAH after defect correction, on
average, after 9 months the correct diagnosis was made (p=0,0006).
Patients with Eisenmenger syndrome were characterized by significantly
high values of mean pulmonary artery pressure (mPAP) and pulmonary
vascular resistance (PVR) according to right heart catheterization
(mPAP (81,0 [72,0;92,0] mm Hg against 52,0 [41,0;75,0] mm Hg,

Information about authors:

p=0,001 and PVR 2329,0 [1333,0;2778,0] dyn*sec*cm-5 vs. 954,5
[591,0;1439,0] dyn*sec*cm-5, p=0,02) compared with the second
subgroup of PAH-CHD, and significant decrease in arterial blood
oxygen saturation (Sp02) (90,0 [85,0;93,0]% vs. 94,5 [92,5;96,0]%
and 96,0 [92,0;98;0]%) compared with patients of the other subgroups
(p=0,002).

Conclusions: Patients with PAH-CHD are a heterogeneous population,
the division of which is presented in the clinical classification, and
therefore have a different course of the disease. Analyzing the data of
patients with PAH-CHD, we found various clinical, functional, physical
and hemodynamic features of these patients. With comparable 6MWT
and FC (WHOQ), patients with Eisenmenger syndrome have the highest
values of PAP and PVR, as well as lower values of arterial blood oxygen
saturation compared to other subgroups of PAH-CHD. In the group of
patients with PAH associated with prevalent systemic-to-pulmonary
PVR was significantly less compared to other groups of PAH-CHD.
In patients with PAH after defect closure, the correlation between
B6MWT and FC (WHO) and the area of the right atrium was detected.
The obtained data can be useful in the choice of management of these
patients.

Keywords: pulmonary arterial hypertension, congenital heart disease,
Eisenmenger syndrome, PAH after defect correction.
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INTRODUCTION

According to Guidelines of the European Society of Cardiology for
diagnosis and treatment of PH dated 2015 and Russian Guidelines
dated 2016, a diagnosis of PAH is made when the mean pulmonary
artery pressure (mPAP) is increased by 25 and more mm Hg at rest
according to findings of the right heart catheterization (RHC) and is
one of the most serious complications of congenital heart disease
(CHD). PAH-CHD is the third most prevalent pathology after idiopathic
PAH (IPAH) and PAH associated with connective tissue diseases in
the European countries and the second most prevalent pathology
according to the data of the Russian Registry [1,2,3].

The Guidelines of the European Society of Cardiology for Diagnosis
and Treatment of PH dated 2015 and the Russian Guidelines
dated 2016 suggested a clinical classification of PAH-CHD which
distinguished four main groups: 1) Eisenmenger syndrome, 2) PAH
associated with prevalent systemic-to-pulmonary shunts, 3) PAH in
patients with small/coincidental defects, 4) PAH after defect correction
[1,3].

The Guidelines of the European Society of Cardiology for
Diagnosis and Treatment of PH dated 2009 provided an anatomical
and pathophysiological PAH-CHD classification for more accurate
characterization of a specific patient with CHD (Table 1) [4].

One should emphasize PAH-CHD heterogeneity depending on the
clinical variant by the above clinical classification.

The objective of the present study was to analyze the parameters
of the clinical, functional, hemodynamic profile of patients with PAH-
CHD as a complex according to the clinical classification.

MATERIALS AND METHODS OF THE STUDY

The study included in total of 81 patients following inclusion/
exclusion criteria. The study involved 30 patients (22 females and 8
males) with PAH-CHD and Eisenmenger syndrome, 25 patients with
PAH-CHD and prevalent left-to-right shunt (21 females and 4 males)
and 26 patients (23 females and 3 males) with PAH after defect
correction (residual PAH) who were hospitalized for the management
to the Department of Pulmonary Hypertension and heart diseases of
the Federal State Budget-funded Institution National Medical Research
Center of Cardiology of MoH of Russia in the period from 01.01.2016
to 01.01.2019. All patients were included in the Russian registry
(NCT03707561) [7].

The inclusion criteria were the age above 18 years; verified diagnosis
of PAH associated with simple CHD; a signed informed consent for
participation in the study.

The exclusion criteria were the age under 18 years, pulmonary artery
wedge pressure (PAWP) more than 15 mm Hg according to findings
of RHC; PAH of other established etiology; PH of other etiology (left
heart diseases, pulmonary diseases, mixed pathology); coronary heart
disease confirmed by findings of MSCT of the coronary arteries or
coronary angiography; cerebrovascular events over the last 6 months;
pregnancy, lactation; diseases of musculoskeletal system preventing
6MWT; severe hepatic function disorders (Child-Pugh score of more
than 9, class C); severe renal function disorders (GFR of less than 15
ml/min), demand of hemodialysis.

PAH-CHD diagnosis was made by an algorithm suggested in the
Russian Guidelines for Diagnosis and Treatment of PH (2016) and

Table 2. Demographic characteristics of patients with PAH-CHD

Eisenmenger syndrome (n=30)

Age, years 35.5[28.0; 53.0] 36 [21.0; 51.0]
Gender:

Females 22 (73%) 21 (84%)

Males 8 (27%) 4 (16%)

BMI, kg/m?  22.5[19.7; 25.0] 20.7 [19.0; 23.0]

PAH-CHD with prevalent left-to-right shunt (n=25)

Table 1. Anatomical-pathophysiological classification of
congenital systemic-to-pulmonary shunts associated with
pulmonary arterial hypertension (modified in Venice, 2003)

1. Type

1.1. Simple pre-tricuspid shunts

1.1.1 Atrial septal defect (ASD)

1.1.1.1 Ostium secundum

1.1.1.2 Sinus venosus

1.1.1.3 Ostium primum

1.1.2 Total or partial unobstructed anomalous pulmonary
venous return

1.2. Simple post-tricuspid shunts

1.2.1 Ventricular septal defect (VSD)

1.2.2 Patent ductus arteriosus (PDA)

1.3. Combined shunts

1.4. Complex congenital heart disease

1.4.1 Complete atrioventricular septal defect

1.4.2 Truncus arteriosus

1.4.3 Single ventricular physiology with unobstructed
pulmonary blood flow

1.4.4 Transposition of the great arteries with ventricular
septal defect (without pulmonary stenosis) and/or patent ductus
arteriosus

1.4.5 Other

2. Dimension

2.1. Hemodynamic (specify Qp/Qs)

2.1.1 Restrictive (pressure gradient across defect)

2.1.2 Nonrestrictive

2.2. Anatomical

2.2.1 Small to moderate (atrial septal defect < 2.0 cm and
ventricular septal defect < 1.0 cm)

2.2.2 Large (atrial septal defect >2.0 cm and ventricular septal
defect >1.0 cm)

3. Direction of shunt

3.1 Predominantly systemic-to-pulmonary
3.2 Predominantly pulmonary-to-systemic
3.3 Bidirectional

4. Associated cardiac and extracardiac abnormalities

5. Repair status

5.1 Inoperable

5.2 Palliated [specify type of surgery, age at surgery]
5.3 Repaired [specify type of surgery, age at surgery]

European Guidelines of ESC/ERS 2015 [1,3].

Transthoracic Echo was performed using the Vivid E9 ultrasonic
device of expert class (GE Healthcare, USA). The M5S-D sensor was
used for recording images in 2D mode and the 4V-D sensor was used
for recording images in 3D mode. The functional status was assessed
using the 6-minute walk test (6MWT).

Statistical analysis of the obtained data was performed with the

Residual PAH (n=26)
35.5 [23.0; 48.0]

23 (88%)
3 (12%)

23.4[21.1; 26.6]
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help of STATISTICA 10.0 program (StatSoft, USA). The data are
presented as mean and standard deviation and also median, 25%
and 75% percentiles. The following statistical methods were used for
assessment of the obtained results: Mann-Whitney U-test, analysis
of statistical significance of sigh differences in independent and
dependent samples using t-test, chi-squared test.

RESULTS

When analyzing the demographic characteristics of patients with
PAH-CHD we see that all groups were comparable by age and gender.
BMI was also comparable in the three groups (Table 1).

All patients with PAH-CHD had simple heart disease: atrial septal
defect (ASD), ventricular septal defect (VSD), patent ductus arteriosus
(PDA) and/or partial anomalous pulmonary venous connection
(PAPVC). In the patient group with Eisenmenger syndrome, 13% of
patients had ASD, ASD was combined with PAPVC in one of these
patients, 57% of patients with VSD and 33% of patients with PDA.
Two patients had a combination of VSD and PDA. The defect size was
2.0[1.8;2.4] cm.

ASD was the predominant defect in the patient group with PAH-CHD
with left-to-right shunt; it was observed in 17 (68%) patients; ASD was
combined with PAPVC in four patients. VSD was revealed in 16% of
patients; it was combined with PAPVC in one case and with PDA in
16%. The defect size was 2.1 [1.9; 2.37] cm.

Patients of residual PAH group underwent defect correction at
different age. Median of the age, when a defect was closed, was 7.5
[5.0; 23.0] years. This group included 7 patients (27.0%) after closing
ASD, 11 patients (42.3%) after VSD correction and 8 patients (30.7%)
after the surgical treatment of PDA. It should be mentioned that closing
ASD, resulting in the development of severe PAH, was performed at
the mature age and median was 50.0 [22.5; 54.5] years. Median of the
age of VSD and PDA correction was 5.0 [4.0; 9.5] years (Fig. 1).

Thus, VSD was confidently the most prevalent defect resulting
in PAH in patients with large defects with left-to-right shunt that in
patients with Eisenmenger syndrome (p=0.0001) and residual PAH
(p=0.008). PAPVC was observed more often in patients of group 2
than in patients of group 1 (p=0.04) and group 3 (p=0.01). VSD was
the prevailing defect resulting in Eisenmenger syndrome (p=0.0009)
and residual PAH (p=0.03) as compared to PAH-CHD group 2.

When analyzing the age of symptom manifestation in patients with
Eisenmenger syndrome we revealed that it was 17.0 [8.0; 25.0] years
that proved to be confidently lower than in patients with predominant
left-to-right shunt, i.e. 27.0 [15.0; 38.0] years and it was also 27.0
[23.0; 44.0] years (p=0.03) in patients with residual PAH. The period
from the manifestation of the symptoms to verification of the diagnosis
of PAH in patients with Eisenmenger syndrome coincided with that
in PAH-CHD group and left-to-right shunt and was approximately 3
years. The period of diagnosis verification was 9 months (p=0.0006)
in the PAH group after defect correction.

Dyspnea was the main symptom at the beginning of the disease in
all three groups; it was 93.3%, 92% and 92.31%, respectively. Such
complaints as chest pain (20% vs. 3.3%) (p=0.004) and palpitation
(36% vs. 13.3%) (p=0.04) developed significantly more often in group
2 at the manifestation of PAH that in case of Eisenmenger syndrome.
Besides that, palpitation was observed significantly more often
in patients of group 3 (7.69%) than in patients of group 1 (13.3%)
(p=0.01). Hemoptysis and asthenia were seen significantly more often
in patients with Eisenmenger syndrome than in case of residual PAH
(13.3% vs. 0%, p=0.02 and 36.7% vs. 11.54%, p=0.03, respectively)
(Fig. 2).

When analyzing clinical symptoms in case of the long-term course
of PAH-CHD it was revealed that dyspnea was the main symptom in
100% of cases in all three groups. The comparison of other symptoms
did not reveal any significant difference in the three groups (Fig. 3).

The study of the mean duration of clinical symptoms in different

PAH-CHD groups revealed that dyspnea was the most long-term
symptom. So, the maximum complaint of dyspnea was observed in
patients with PAH-CHD with left-to-right shunt and was 15.0 [9.0;
23.9] years. This complaint disturbed patients with Eisenmenger’s
syndrome for a little bit shorter period: 9.13 [3.2; 17.37] years, and
patients with residual PAH: 7.79 [3.0; 10.5] years. But any significant
difference was not found. Besides that, the most long-term complaints
included asthenia (3.5 [1.95; 12.3] years, 1.5[1.0; 4.0] years, 2.0 [1.0;
3.0] years, respectively), palpitation (2.0 [1.0; 3.0] years, 2.0 [1.0; 4.0]
years, 1.75 [1.0; 3.0] years, respectively), syncope (3.0 [3.0; 3.17]
years, 1.33 [1.0; 2.33] years, 1.0 [1.0; 1.0] years, respectively). The
duration of syncope was significantly longer in Eisenmenger syndrome
than in the case of residual PAH (p=0.004) (Table 3).

When analyzing the rate of concomitant diseases in patients with
PAH-CHD we paid attention to the fact that CHF was observed in
more than a half of patients in each group (53.3%, 52% and 53.8%,
respectively). Arrhythmia such as atrial fibrillation/flutter was seen
more often in group with PAH associated with large defects and left-
to-right shunt (28%); above disturbances were found more often
in patients with residual PAH (26.9%) than in case of Eisenmenger
syndrome (10%) but they did not reach a significant difference (Fig.
4).

Figure 4. Rate of concomitant diseases in patients with PAH-CHD

The initial assessment of the functional class found that patients
were comparable by the functional class in all three groups and most
patients belonged to FC 3 (WHQ) (70% in the group with Eisenmenger
syndrome, 60% in the group with PAH-CHD with left-to-right shunt and
64% in the group with residual PAH). Three groups were comparable
by the distance in 6BMWT (377.5 [330; 450] m, 350 [300; 431] m and
363 [318; 416] m, respectively).

The patient group with Eisenmenger syndrome had significantly
decreased Sp02 both at rest — 86.5 [82.0; 91.0]% and after exercise
—72.5[64.0; 84.0]1% as compared to patients with PAH-CHD with left-
to-right shunt (94 [93.0; 96.0]% and 90 [82.0; 94.01%) and residual
PAH (97 [95.0; 98.0]% and 97 [91.0; 97.0]%) (p=0.0002). Besides
that, significant decrease of Sp02 was found after exercise in patients
of group 2 as compared to patients after closing defects (p=0.008).

When assessing the structural and functional heart condition, we
revealed a typical echocardiographic picture in all patients with PAH-
CHD: right ventricular (RV) hypertrophy and dilation with signs of its
volume and pressure overload, decreased left ventricular (LV) volume,
pulmonary trunk and its branches dilation.

The comparative analysis found significantly higher values of
eccentricity index and right ventricular diameter (RV) in patients
with PAH-CHD and left-to-right shunt as compared to patient group
with Eisenmenger syndrome (1.8 [1.5; 2.0] and 1.35 [1.2; 1.6],
respectively, p=0.02 and 4.05 [3.7; 4.6] cm and 3.6 [3.05; 3.85] ¢m,
respectively, p=0.02). But significantly larger right ventricular anterior
wall thickness (RV AWT) was observed in patients with Eisenmenger
syndrome (1.1 [0.8; 1.2] cm) as compared to group 2 (0.9 [0.8; 1.0]
cm), p=0.03, and group 3 (0.8 [0.7; 1.1] cm), p=0.01. Besides that,
significantly higher mean pulmonary artery pressure values were
recorded in patients with Eisenmenger syndrome (73 [65; 75] mm
Hg) as compared to patients with PAH-CHD with left-to-right shunt
(56 [45; 66] mm Hg), p=0.03 and residual PAH (55 [48; 67] mm Hg),
p=0.04. The significantly greater right ventricular area was observed in
patients with residual PAH as compared to patients with Eisenmenger
syndrome (21.7 [18.0; 30.0] and 19.0 [17.5; 22.0] cm2, p=0.005).
A significant difference between TAPSE was also seen in patients
of groups 2 and 3 (1.7 [1.45; 2.05] and 1.35 [1.15; 1.65], p=0.03).
Patients with PAH after defect correction had greater inferior vane
cava (IVC) dilation as compared to other groups (p=0.03) (Table 4).

Chest X-ray in all patients showed signs of pulmonary hypertension
including increased Moore and Lupi coefficients, dilated descending
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EISENMENGER SYNDROME
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27%
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Figure 1. Percentage of simple
CHD in different forms of PAH
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Figure 2. Main symptoms at the beginning of the disease in patients with PAH-CHD
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Figure 3. Clinical symptoms in case of long-term course of PAH-CHD

Table 3. Duration of clinical symptoms in patients with PAH-CHD

Clinical symptoms
Dyspnea, years
Chest pain, years
Cough, years
Hemoptysis, years
Edema of low extremities, years
Dizziness, years
Syncope, years
Asthenia, years
Palpitation, years

Eisenmenger’s syndrome

9.13 [3.2; 17.37]
0.56 [0.1; 1.0]

0.5 [0.5; 0.5]
0.5 [0.4; 0.6]
1.7 [1.0; 2.0]
1.0 [1.0; 3.0]

3.0 [3.0; 3.17]
3.5[1.95; 12.3]
2.0 [1.0; 3.0]

PAH after CHD correction
7.79 [3.0; 10.5]

PAH-CHD with left-to-right shunt
15.0 [9.0; 23.9]

0.5[0.5; 1.0] 0.04 [0.04; 0.04]
0.1[0.1;0.1] 0.05 [0.05; 0.1]
0.5[0.5; 0.5] 0.5[0.5; 0.5]
0.50.5; 0.5] 0.25 [0.25; 0.33]
117 [1.0; 3.0] 2.0 1.0; 2.0]
1.33[1.0; 2.33] 1.0 [1.0; 1.0]
1.5[1.0; 4.0] 2.0[1.0; 3.0]
2.0[1.0;4.0] 1.75[1.0; 3.0]
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branch of the right pulmonary artery. These measurements were
statistically insignificant when compared between groups. The
significant increase of cardiothoracic index was found in patients
with residual pulmonary hypertension as compared to patients with
Eisenmenger syndrome (95 [53; 59.5]% vs. 50.5 [48; 55]%, p=0.007).

According to RHC findings, all patients included in the study had
criteria of precapillary PH (mPAP >25 mm Hg, PAWP <15 mm Hg).
The investigation of the central hemodynamic parameters in patients
with Eisenmenger syndrome revealed significantly higher sSPAP (117.5
[102.0; 131.0] mm Hg vs. 91.0[73.0; 98.0] mm Hg, p=0.0006), mPAP
(81.0 [72.0; 92.0] mm Hg vs. 52.0 [41.0; 75.0] mm Hg, p=0.001),
dPAP (57.0 [42.0; 64.0] mm Hg vs. 36.0 [24.0; 57.0] mm Hg, p=0.05)
and also lower arterial blood oxygen saturation (Sp02) (90.0 [85.0;
93.01% vs. 94.5 [92.5; 96.0] and 96.0 [92.0; 98.0]) as compared to
patients of groups 2 and 3 (p=0.002) in contrast to patients with PAH-
CHD with left-to-right shunt. We also observed significantly higher
pulmonary vascular resistance (PVR) in patients with Eisenmenger
syndrome (2329.0 [1333.0; 2778.0] dyn*s*cm-5 vs. 954.5 [591.0;
1439.0] dyn*s*cm-5) as compared to group 2, p=0.02 (Table 5).

The results obtained by correlation analysis of 6MWT distance

Table 4. Echocardiographic parameters in patients with PAH-CHD
Parameters

Eisenmenger syndrome (n=30) PAH-CHD with left-to-right shunt (n= 25)

. Eisenmenger

syndrome
PAH-CHD with
left-to-right shunt
PAH after CHD
correction
. - =
N Figure 4. Rate of concomitant
@\%‘ RN diseases in patients with PAH-CHD
R
SRS
<(§Q QQ{b'

(6MDWT) and parameters of the instrumental investigation revealed
a negative correlation between 6MDWT and right root width (r=-0.56,
p=0.03) and also 6MDWT and RV diameter (r=-0.44, p=0.04) in the
group with PAH-CHD with left-to-right shunt. It was also found that
the larger the right atrium area (r=0.51), Moore index (r=0.84), Lupi
index (r=0.53), right root width (r=0.64) were, the worse FC (WHO)
(p<0.05) was.

The residual PAH group had a negative correlation between 6MDWT
and RA area (r=-0.52, p=0.008), positive correlation between FC
(r=0.43, p=<0.05) and RA area and also negative correlation between
6MDWT and presence of effusion in the pericardial cavity (r=-0.48,
p=0.04).

DISCUSSION

S. Ramjug et al. used in their study used both classification
types in 240 patients with PAH-CHD and showed that anatomical-
pathophysiological subdivision characterized with post-tricuspid
defects as ones having better survival rate as compared to patients
with pre-tricuspid or complex defects (p<0.05). The comparison of the
survival rate of these patients according to the clinical classification

Residual PAH (n=26) P

S RA, cm? 19.0 [17.5; 22.0]* 888 20.0 [16.0; 29.0] 21.7[18.0;30.0]*  0.005*
RV diameter, cm 3.6 [3.05; 3.85]* 4.05[3.7; 4.6]* 3.7 [3.3; 4.4] 0.02*
RV AWT, cm 111[0.8;1.2]* 0.90.8; 1.0]* 0.8[0.7; 1.1]* 883
_ P 1.35 \
TAPSE, cm 1.6 [1.35; 1.95] 1.7 [1.45; 2.05] [1.15; 1.65]" 0.03
Ao, cm 3.1[2.9;3.4] 3.0[2.8; 3.3]* 3,3[2,9; 3,4]* 0.02*
LA, cm 35[3.2;3.9] 3.6 [2.9; 4.2] 3.5[3.2; 4.0] 0.8
LV EDD, cm 4.1[3.8;4.5] 4.0[3.7;4.5] 45[3.8;5.0] 0.1
PA trunk, cm 3.6 [3.4; 4.0] 4.0[3.4;4.4] 3.3[3.0; 4.2] 0.1
PASP, mmHg 100 [85.0; 115.0] 95.5 [78.5; 112.5] 90.5[72.0;109.0] 0.4
mPAP, mmHg 73.0 [65.0; 75.0]* 56.0 [45.0; 66.0]* 55.0 [48.0; 67.0]* 882
PADP, mm Hg 49.5 [43.5; 55.0] 48.5 [38.0; 62.0] 440[27.0:51.5] 03
IVC, cm 1.95[1.8: 2.2]* 1.8[1.7;2.0* 2.0[1.8;2.5]* 0.03*

Note: * - statistically significantly differing parameter values. Data is presented as median, 25th and 75th distribution quartiles. Ao —
aorta; LA — left atrium; LV EDD — left ventricular end-diastolic dimension; RV diameter — right diameter;, RPA — right pulmonary artery;
LPA - left pulmonary artery; PASP — pulmonary artery systolic pressure; mPAP — mean pulmonary artery pressure; PADP — pulmonary
artery diastolic pressure; TAPSE — tricuspid annular plane systolic excursion), IVC — inferior vena cava
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Table 5. Parameters of right heart catheterization in patients with PAH-CHD

Parameters Eisenmenger syndrome (n=30) PAH-CHD with left-to-right shunt (n=25) Residual PAH (n=26) P
SPAP, mm Hg 117,5[102,0;131,0]* 91,0 [73,0;98,0]* 82,0 [79,0;101,0] 0,0006*
mPAP, mm Hg 81,0 [72,0;92,01* 52,0 [41,0;75,0]* 62,0 [57,0;66,0] 0,001*
dPAP, mm Hg 57,0 [42,0;64,0]* 36,0 [24,0;57;0]* 46,0 [42,0;53,0] 0,005*
mRAP, mm Hg 5,5 [3,0;9,5] 11,0 [7,0;15,0] 6,5 [2,0;9,0] 0,08
PAWP, mm Hg 8,0 [6,5;10,0] 10,0 [5,5;12,0] 5,5 [5,0;6,0] 0,4
CO, I/min 3,4 [2,45:4,2] 4,0 [2,9;6,4] 3,4 [3,2;3,7] 0,3

Cl, I/min/m? 2,0 [1,6;2,7] 2,111,9;2,9] 1,9[1,8;2,0] 0,4
PVR, dynesecescm-5 2329,0 [1333,0;2778,0] ¢ 954,5 [591,0;1439,0]* 1339,0 [882,0;1475,0] 0,02*
Sv02 ,% 65,5 [57,5;73,6] 69,5 [68,5;73,5] 61,5 [51,0;64,0] 0,05
Sa02, % 90,0 [85,0;93,0]* 94,5 [92,5;96,0]* 96,0 [92,0;98;0]* 0,002*

Note: * — statistically significantly differing parameter values. sPAP — systolic pulmonary artery pressure; mPAP — mean pulmonary
artery pressure; dPAP — diastolic pulmonary artery pressure, mRAP — mean right atrium pressure;, PAWP — pulmonary artery wedge
pressure; CO — cardiac output; Cl — cardiac index; PVR — pulmonary vascular resistance; Sv02 — mixed venous blood saturation; Sa02 —

blood oxygen saturation.

did not reveal any significant differences although the survival rate
was higher in all four groups than that in patients with IPAH [5].

A. Manes et al. compared patients according to the clinical
classification PAH-CHD and concluded that patients with small defects
and patients with PAH after defect correction had the worst prognosis
[6].

The objective of our study was to perform the complex analysis of
the clinical, functional and hemodynamic profile of patients with PAH-
CHD: Eisenmenger syndrome, PAH-CHD due to prevalent left-to-right
shunt, residual PAH to reveal the features of clinical symptoms and
hemodynamic parameters in these patient groups. So, it was shown
than making a diagnosis of PAH-CHD (groups 1 and 2) required on
average 3 years what was evidence of the necessity to diagnose
pulmonary arterial hypertension earlier.

The period of diagnosis verification was 9 months in the PAH group
after defect correction. But one should pay attention to the age of defect
correction which resulted in severe PAH in this patient category. So, a
median of the age of ASD correction was 50.0 [22.5; 54.5] years and
that of the age of VSD and PDA correction was 5.0 [4.0; 9.5] years.
These findings show that it is necessary to diagnose and correct CHD
earlier to achieve the success of the procedure. According to R. Kozlik-
Feldmann et al., simple post-tricuspid shunts such as VSD and PDA
should be corrected within the first two years of life to avoid pulmonary
vascular system remodelling. And the full hemodynamic assessment
and also estimation of oxygen transport and utilization are required
for adults with pre-tricuspid left-to-right shunts (ASD, PAPVD) before
considering a surgery [7].

Our study revealed that dyspnea was the leading symptom in all
patients with PAH-CHD (93.3%, 92% and 92.31%). Besides that,
the fact called attention that CHF was present in more than a half of
patients in each group (53.3%, 52% and 53.8%, respectively) what
is similar to the data obtained by C. Vijarnsorn et al. where dyspnea
in combination with CHF was revealed in 62% of patients with PAH-
CHD [8]. Hemoptysis and syncope were characteristic symptoms of
patients with Eisenmenger syndrome what was comparable with the
data obtained by C.S. Broberg et al. The authors pay attention to the
fact that the clinical picture in patients with Eisenmenger syndrome can
include hemoptysis, syncope and manifestations of right ventricular
heart failure in addition to central cyanosis, dyspnea and fatigue [9].

It is known that adults with PAH-CHD have lower exercise tolerance.
So, according to our findings, most patients with PAH-CHD (70%,

60% and 64%, respectively) belonged to FC 3 (WHO) what was in
agreement with the data obtained by A. Manes et al., where FC 3
(WHO) included 68%, 50% and 59% in the same groups [6].

Three groups were comparable by 6MWT in our study (377.5 [330;
450] m, 350 [300; 431] m and 363 [318; 416] m, respectively) what
was higher than values revealed by E. Kehmeier et al. (280+178 m)
and was most likely associated with the effective PAH-specific therapy
in our patients [10]. These values are a little bit lower than parameter
values obtained by A. Manes et al. (367108 m, 420128 m and
415+136 m, respectively) [6].

Ourfindings of RHC showed significantly higher sSPAP, mPAP, dPAP,
PVR values and lower arterial blood oxygen saturation levels in PAH-
CHD group with Eisenmenger syndrome what was in agreement with
the results obtained by C. Vijarnsorn et al. who revealed higher mPAP
and PVR as compared to other groups of the clinical classification of
PAH-CHD [8], results of A. Manes et al. [6] and REVEAL register [11].
The high mPAP and PVR values with simultaneous almost normal
mRAP may be evidence supporting the hypothesis on better right
ventricle contractility in this patient group.

PVR was lower in the group with PAH-CHD with left-to-right shunt
as compared to other groups what also does not contradict the results
obtained by A. Manes et al. [6] and maybe evidence of the milder
course of pulmonary vascular diseases in this group.

CONCLUSIONS

Patients with PAH-CHD are a heterogeneous population, the division
of which is presented in the clinical classification, and therefore have a
different course of the disease. Analyzing the data of patients with PAH-
CHD, we found various clinical, functional, physical and hemodynamic
features of these patients. With comparable 6MWT and FC (WHO),
patients with Eisenmenger syndrome have the highest values of PAP
and PVR, as well as lower values of arterial blood oxygen saturation
compared to other subgroups of PAH-CHD. In the group of patients
with PAH associated with prevalent systemic-to-pulmonary PVR was
significantly less compared to other groups of PAH-CHD. In patients
with PAH after defect closure, the correlation between 6MWT and FC
(WHO) and the area of the right atrium was detected. The obtained
data can be useful in the choice of management of these patients.
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BJINAHUE KOMBWHNPOBAHHON XUMNOTEPANWN Y
XXEHLLWH BOJbHbIX PAKOM MOJIOYHOWN XXENE3bI HA
)XECTKOCTb OBLLE/A COHHON APTEPWUW U NOKA3ATEJIN
NMyNbCOBOW BOJHbI M0 JAHHbIM 3X0-TPEKWUHTA

PE3HOME

Llenbto nccnefosaHus ABUNOCL U3y4eHUe BNUAHNUA KOMOMHUPOBAH-
HOW XUMWUOTEPANUN Y XKEHLUMH BOMbHbLIX PAKOM MOMOYHON XEnesbl
(PM2X) Ha nokasarenu apTepuansHOiA XXeCTKOCTU U MyNbCOBOIA BOMHbI
Ha OCHOBE aHanu3a [aHHbIX YNbTPa3BYKOBOrO MCCNEN0BAHNSA OOLLEH
COHHoi apTepun (OCA) ¢ npUMeHEHNeM TEXHONOTUN 3XO-TPEKMHT.

Marepuans! n metofbl. 06¢ne0BaH0 40 XEHLLUMH 60MbHbIX TPOIA-
HbIM HeraTtsHbIM PMDK B Bo3pacTe ot 27 fo 75 net (47,5+12,0 ner)
NCXOMHO W MOCNE MPOBEAEHHON XUMMOTEPANUW C BKIIOYEHWEM aH-
TPALMKIMHOB (LOKCOPYOMLIMH), TaKCAHOB (NaKMUTAKCen) 1 Npou3Bo-
OHbIX NnatuHbl (umennatuu). Mokasatenu apTepuanbHoi XecTKocTy
(B-mHmekc »xécTkoctu, Ep-mogynb ynpyroctu, PWV-ckopocTs nynb-
COBOIl BOMHbI, AC-pacTsXKMMOCTb) W MyNbCOBON BOMHbI (Al — UHAEKC
ayrmMeHTauum) u3yyeHsl B guctanbHom otaene OCA Ha paccTostHum 2
CM. 0T 6uchypKaumm Ha ynbTpa3sykoBom annapare Aloka ProSound o7
C NPUMEHEHWNEM TEXHONOT U 3XO-TPEKMHT.

PesynbTarbl. [Tocrne nposefeHns KOMEUHUPOBAHHON XUMUOTEPANUN
nokasatenu 3, Ep n PWV 3Haunmo He nsmenunucs (9,3+4,3 npotus
8,9+4,5,p=0,63; 128,73265,9 npotws 119,0£69,5 kla, p=0,29; 6,7+1,5

CsepneHusa 06 aBTopax:

Poro3a
Anatonuit Hukonaesuny

@OIBY «HMWL kapgnonormm» Murzarasa P®, r. Mocksa

npotus 6,3+1,5 m/c, p=0,24 COOTBETCBEHHO). BbIABNEHO CTATUCTNYE-
CKM 3Ha4mmoe cHinkeHue Al ¢ 14,5+11,3 no 11,1£10,6% (p=0,009), a
Takxe nosbiwenne AC ¢ 0,72+0,25 o 0,87+0,3 mm2 /kMMa (p=0,004)
Ha (poHe CHuKeHus yposHa cuctonuyeckoro ALl (CAL) ¢ 129,5+14,0
no 118,5+14,5 mm pr.c1. (p=0,0001) n yBenuyenms 4CC ¢ 67,9+10,7
[0 76,6+12,1 yn./mMuH. (p=0,0004), a TaKe CHUKEHUS YPOBHS remo-
rno6una ¢ 129,6+20,4 no 102,2+16,3 r/n (p=0,00001) n aputpouuTOB
¢ 4,7+0,4 no 3,3+0,6 1012/n. (p=0,00001).

3aknioyenme:

Y KEHLMH BOMbHBIX PAKOM MOOYHON XXeNe3bl B PAHHEM NMeprnoge
nocne NpoBeAeHHON KOMOMHWUPOBAHHOW XMUMMOTEPANUM C BKIHOYE-
HWEM aHTPaUWKIWHOB (BOKCOPYOWULMH), TAKCAHOB (MaknuTakcen) u
NMPOU3BOAHBIX MAATUHbI (LMCMNATUH) HE BbISBNEHO MPU3HAKOB MOBbI-
LUEHIS XKECTKOCTW 06LLIe COHHOIA apTepun. MCeBAONO3NTUBHbIE W3-
MEHEHWS B BUAE MOBbILIEHUS PACTSXKMMOCTI COCYANUCTON CTEHKM U
CHVDKEHUS MHIEKCA ayrMeHTaumun 06bACHUMBI 06LLMMMU reMOAMHAMU-
YeCKUMU U3MEHEHUsMU B BIIE CHUKeHUS ypoBHA CALL yBenuyeHus
HCC, a Takxe aHemuen Ha poHe XMMMOTEpanuu.

KntoueBble CNOBa: apTepuasibHasi ECTKOCTb, y/bCOBAS BOJIHA, 9XO0-
TDEKUHT, XUMNOTEPANNS, PaK MOJIOYHOI KENE3b]

npodbeccop, A.6.H., rMaBHbIA Hay4HbIA cOTPYAHKUK OTAena HOBbIX MeTO0B AnarHoctukn ®rbY «HMILL kap-
anonorun» M3 P®. Ten. 84954146358, e-mail: anrogoza@gmail.com
ORCID: orcid. org/ 0000-0002-0543-3089

ABansiH
Anu AlLIOTOBHA

OujenkoBa
Enena BnagumupoBHa

ABTOp, OTBETCTBEHHbIif 32
CBfi3b C pefakuueit:
3auposa

Ancy PathxaToBHa

acnupant OTaena ynbTpas3ByKoBbIX MeTo0B nccneaoBanus ®rbY «HMUL, kapavnonorum» M3 PO, e-mail:
ani_avalian@mail.ru

ORCID: orcid. org/0000-0003-0442-4495

npodeccop, A.M.H., BefyLnii Hay4Hblin coTpyaHuk Otaena runeptodmn OBy «HMUL, kapanonorun» M3
P®, Ten. 84954146663, e-mail: arthyplab@list.ru

ORCID: orcid.org/0000-0002-3253-0669

K.M.H., Hay4HbIii coTpyaHuK OTaena HOBbIX MeTOA0B avarHoctuku ®rbY «HMWUL kapanonorun» M3 PO,
aBTOP OTBETCTBEHHbIN 32 KOHTaKTbI C peaakumen. e-mail: zairova.alsu@rambler.ru. 121552, r. Mockga, 3-1
YepenkoBckas 15-a, HAW kapanonorum um. A.J1. MacHukoBa, OTaen HOBbIX METO0B AUArHOCTUKN

ORCID: orcid.org/0000-0001-8800-1160

b< ZAIROVA.ALSU@RAMBLER.RU

Ins yutupoBanusg: 3anposa A.P., Poro3a A.H., AansH A.A., OwienkoBsa E.B. BnnsHne KOMOUHUPOBAHHON XMMUOTEPANIM Y XKEHLLMH 60NbHbIX
PaKOM MOJI04HOI XeNe3bl Ha XKeCTKOCTb 06LLEeA COHHOM apTepum 1 NokasaTeniu NyNbCOBOIA BOSHbI MO JaHHLIM 9X0-TPeKuHra. EBpasninckuii
Kapanonoruyeckuin xypran. 2019, Hoabpb 25; 4: 122-127 [Trans. into Eng. ed.: Zairova A.R., Rogoza A.N., Avalyan A.A., Oshchepkova E.V.
The effect of combined chemotherapy in women with breast cancer on the stiffness of the common carotid artery and pulse wave parameters
studied by echo tracking. Eurasian heart journal. 2019, November 25; 4: 128-132]

1122



BITVAHVE XUUIMWOTEPATVILI HA COCYAOVCTYHO CTEHKY

CepaeyHO-CoCYaNCTblE OCNOXHEHUS NEKAPCTBEHHOW U Nyye-
BOW Tepanuu, NpOBOAMMON OHKONOrMY4ECKUM BONbHbLIM, NpKBe-
NN K (hOPMNUPOBAHUI0 MEXAUCLMMIMHAPHOMO NOAX0Aa U Co3fa-
HWIO HOBOTO HampaBfeHUs B MeanLMHe- kapauooHkonorun [1].
B HacTofiLLlee BpeMS CMCTEMATM3MPOBAHbI 1 MPOAHANU3NPOBaHbI
MHOTO4YNCIIEHHbIE aCNeKTbl AaHHOI Npo6nembl, Bbipab0TaHbl COOT-
BETCTBYHOLLME pekoMeHaauuu [1-3]. Tem He MeHee OCTatOTCA eLle
MHOTIE HepeLLEHHbIE BOMPOCHI HA NYTX ONTUMM3aLMN 3G EKTMB-
HOCTW 1 6€30MaCHOCTU fIeYeHMs OHKONIOrMYEeCKIUX 60NbHbIX [4-6].

bonbluoe Yncno nccneaoBaTeNnbCKnx paboT NOCBALLEHO BONPO-
cam KapauOTOKCMYHOCTW MCMONb3YEMbIX NEKApPCTBEHHbIX Mpe-
napaToB, NOMCKaM 1 HaXOXAEHWIO PaHHUX MapKepoB MOpPaXXeHNs
cepaua ¢ pasBuUTMEM cephedHoi HepoctatoyHocTm [7-9]. OteyT-
CTBME B HACTOSALLEE BPEMS KAKMX-NMO0 0BLLENPUHATBIX aHAaNnorny-
HbIX MApKepoB Ba30TOKCUYHOCTH, BbISIBNISEMbIX WUHCTPYMEHTAMb-
HbIMU MeTOAamu, fieflaeT HeobxoaumbIM nx nouck [10-13].

MaTohm3nonornieckMMin OCHOBaMM TaKUX OCHOXHEHWUA ne-
KapCTBEHHOI Tepanuu OHKONOru4eckux 3abonesaHnit Kak WBCG,
CBfI3aHHbIE C WLIEMMeli MUOKapAa HapylieHus puTma ceppua,
WHCYNbT U NOPaXeHNS Nepudepruyecknx apTepuin NPU3HAKTCA Ta-
KNe MexaH3Mbl Ba30TOKCUYHOCTU KaK MOBPEXAEHUE JHA0TENus,
Ba30Cna3m, NPOTPOMOOreHHbIIA CTAaTyC W apTepuanbHbIi TPOMO03,
YCKOPEHHOE Pa3BUTUE KaK aTepoCKNepo3a, Tak U apTepuocKnepo-
3a[1-5,10-13].

VIHCTpyMeHTanbHOe W3y4eHWe PEMOJENMPOBaHNS  COCY[OB
npeanonaraet He06X0AMMOCTb OLEHKM MOKasaTenen apTepnanb-
HOIA XKEeCTKOCTW M MynbCOBOM BONHbI [14]. B HacToslee Bpems
B HEKOTOPbIX paboTax MOKA3aHO MOBbILIEHWNE XKECTKOCTU aopTbl
W MarucTpanbHbIX apTepuii, a TakKe Nokazartenieil OTPaKeHHON
BOMHbI B pe3ynbTaTe NpoBoAMMORA Xxumuotepanun [12,15-19].
JlokanbHas »ectkoctb OCA paccmaTpuBaeTcsi HEKOTOPbIMU aB-
TOpamm kak 6Momapkep COCYAMCTOr0 NOBPEXAEHWS NPU Ny4eBOIA
Tepanum [20]. OgHako, paboThl N0 OLIEHKE 10KANbHOMN »XXEeCTKOCTH
OCA Ha dhoHe xummnoTepanum efguHuYHbI [21].

Llenbro fBUNOCL N3y4eHUe BAMAHUS KOMOWHUPOBAHHON XUMM-
oTepannu y XXeHLNH 60MbHbIX paKoM MOSIOYHON Xenesbl (PMXK)
Ha NOKa3aTeN NOKanbHON apTepnanbHO XeCTKOCTU 1 MynbCOBON
BOJIHbI HA OCHOBE aHann3a [JaHHbIX YNbTPa3ByKOBOr0 UCCNEe0Ba-
HUS o6Ler coHHomn apTepuu (OCA) ¢ NnpuMeHeHUem TeXHONornm
3XO0-TPEKUHT.

MATEPWAN U METO[IbI

B uccnemosaHme 66110 BKNOYEHO 40 XXEHLWMH B BO3pacTe OT
27 po 75 net (47,5+12,0 net) ¢ ructonornyecku NOATBEPKAEH-
HbIM TPOWHBLIM HeraTueHbIM (peHoTunom PMXK (oTpuuatenbHble
peLenTopbl 3CTPOreHoB, nporectepoHa, HER2), koTopbiM 6bina
npoBefieHa KOMOMHUPOBAHHAA XUMWUOTEPANUA C BKIOYEHNEM aH-
TPALMKINHOB (LOKCOPYOMLMH), TAKCAHOB (MaknuTakcen) u npo-
U3BOJHbIX MNATUHBI (LUMCNnaTuH). LnuTenbHOCTb XUMWUOTEpanuu
(BCero 8 KypcoB) B 3aBMCUMOCTW OT CTagun 3aboneBaHus (nep-
BU4HO onepa6benbHbii (T1-3N0-1MO) — 22 xeH. — 1-q nogrpynna)
1 nepsn4HO HeonepabenbHblil PMXK (T4Nn60eMO n T3N2-3M0)
— 18 XeH. — 2-1 nogrpynna) coctasuna 8 (Kypcbl XumuoTepannu
1 pa3 B Hegento) unm 16 (Kypcbl xummoTtepanun 1 pas B 2 Hefe-
Nn) Hefesb, COOTBETCTBEHHO [22]. Takum 06pa3om, KyMynsTMBHaS
[032 JOKCOPYOULIMHA, NAKIMTAKCeNa U LUCNnaTuHa 3a BeCb nepu-
04 neveHus coctasuna 200, 800 u 240 mr/mM2 B 1-i nogrpynne
60nbHbIX 1 320, 1200 1 400 mr/m2 BO 2-it nogrpynne.

lMokasaTenu apTepuanbHON XXecTKOCTU U NyNbCOBON BOMHbI U3-
y4anuch Ha ynbTpa3sykoBom annapate Aloka ProSound a7 ¢ npu-
MEHEHUEM TEXHONOTUM 3XO-TPEKUHI UCXOAHO W Cpasy XXe nocne
NPOBEAEHHON XUMNOTEpanuu, To ecTb Yepes 2-4 mecaua. OueHu-
Ba/IUCb W aHANU3MPOBANUCH CNeAYIoLLIMe NapameTpbl:

B — uHpekc xéctkoctu: B=In (Ps / Pd) / [(Ds — Dd) / Dd]; Ep -
moaynb ynpyrocti Metepcona: Ep=(Ps — Pd) / [(Ds — Dd) / Dd |
(kMNa), AC — pactsxumocTb (noparnusocTe): AG=(Ds — Dd) / [4
(Ps — Pd)] (mm2/klMa), PWV B= ckopoCTb MyNbCOBOW BOSHbI (10-
kanbHas) (m/c), Al - nugekc ayrmentauuu: Al=DP / PP (%), roe
Ps — yposeHb CA[l, Pd — yposeHb [JALl, Ds — nuametp aptepun B
cucrtony, Dd — anametp aptepun B anactony, DP — npupocT nasne-
HUS BCIIELCTBUE OTPXXEHHOI BONHLI, PP — nynbcoBoe AaBneHue.

Mo npoTokony uccrefoBaHWs nocne peructpauun yposHs ALl
NPOBOAMNNCH NOC/EA0BATENbHO N0 3 U3MEPEHUs B AUCTaNbHOM
otgene npasoit u neson OCA Ha paccTosHun 1,5-2 cm. OT 6udyp-
Kauuu npu cuHxpoHnsaumm ¢ 3KI. BopoTa 0TCRexXuBaHus ABuxe-
HUSA CTEHOK YCTaHABMIMBANIA HA rpaHuLe Mexay MHTUMa-MeLuel
W afeBeHTMUMel nepedHei M 3afHeR CTEHOK. PaccyuTbiBanuch
cpenHue nokasarenu 10-12 KapanOLMKIIOB B KOXXAOM U3MEPEHMN.
B nanbHeiwwem 6b1in paccynuTaHbl CPeSHNe 3HAYEHUS BCEX U3y4a-
emMblx nokasarerneit ang o6enx OCA (puc. 1).

Tabnuua 1. Knuuko-nabopaTopHas xapakTepucTuka XeHwwuH 6onbHbIX PMDK (McXofiHO, 10 NeyeHus)

1-as nogrpynna n=22 2-as nogrpynna n=18 P (1-2 noarpynnb!)

Mapametpol 06was rpynna n= 40
Bospacrt ner 47,5+12,0
AMT kr/m2 26,2+5,2
CALl mm pT.cT. 129,5+14,0
JAL mm pT.CT. 79,6172
HCC yo/muH. 68,0+10,7
O0XC mmonb/n 5,5+1,1

TI Mmonb/n 1,2+0,6
JINBI mmonb/n 1,5£0,4
JIMHI mmonk/n 3,4+1,0
[MoKo3a MMOJTL/N 5,4+0,5
KpeaTuHuH MMOAb/N 73,2+10,5
['emorno6uH r/n 129,6+20,4
dputpoumntbl 10 /n 4,7+0,4

46,6+11,1 48.6+13,6 HO
26,05,7 26,647 HA
126,0+12,8 134,0+15,3 HO
78,2+5,8 81,3+8,4 HO
65,4+7,8 70,1+13,0 HO
5,6+1,0 5,4£1,2 HO
1,1+0,6 1,3+0,7 HO
1,6+0,3 1,5+0,4 HO
3,5+1,0 3,3+0,9 HAO
5,4+0,4 5,3+0,6 HA
71,3112 75,793 HO
126,3+23,6 133,0+15,6 HO
4,7+0,3 4,7+0,4 HA
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PucyHok 1. U306paxenune aBmxeHus cteHku OCA u paccyuTaHHble napameTpbl NOKanbHOM apTepuanbHON XeCTKOCTH
U NYNbCOBOIi BOJIHbI HA 3KPaHe B PeXUME 3X0-TPEKUHT YNbTpa3BykoBoro annapara Aloka ProSound a7

CTaTncTNYecKMin aHann3 NpoBefeH C UCMNOSIb30BAHMEM NpPOrpam-
mbl Statistica, Bepcua 10.0. [JaHHble ang oTAenbHbIX FPynn npea-
ctasneHbl B Buge M+STD (tabnuupl) n M+SE (rpaduku). AHanus
ANHAMUYECKUX W3MEHEHWIA 1 MEXTPYNnoBbIX OTAUYUA OCYLLECT-
BAAMM NPWU NOMOLUM HenapameTpuyecknx Kputepues YWNKoKCOHa
1 MaHHa-YuTHu. CTaTUCTUYECKN 3HAYUMbBIMW CHUTANUCL Pa3nnyns
npu p<0,05. KoppensumoHHbIA aHanu3 NpoBefieH ¢ NPUMEHeHnem
KoadpchuumeHTa CnupmeHa.

PE3YJIbTAThDI

Knuuuko-naboparopHas xapakTepuctinka 06cneJOBaHHbIX XKeH-
LMH, 60nbHbIX PMXK, npeacTasneHa B Tabnuue 1.

JKEHLUMHBI B U3y4aeMbIX NOArpynnax He OTAMYANNCH NO Nepeduc-
NeHHbIM napameTpam. [pu aHanu3e UMEeLOLLMXC OCHOBHbIX (DaKTOPOB
pucka CC3 B Lenom no o6bLuei rpynne 06CneaoBaHHbIX 0TMEYanoch
nosbitweHne OXC n XC- JIMHIM y 23 »eHwwmH (58%), 36bITO4HbIA BEC Y
11 (28%) n oxuperue y 7 (18%), runeprivkemus y 2 (5%)

Mosbiwenune yposHa ALl sbiseneHo y 12 (30%) yenosek. Mpu
3TOM Yy 60nbHbIX C Al 10 Ha4Yana xumuoTepanuu 6bina CKOPPeK-
TpoBaHa (10 >KeH.) unu Brepsble Ha3HAYeHa (2 XKEeH.) aHTurunep-
TEH3UBHAsA Tepanus.

13y4eHHble nokasaTenu apTepuanbHoil xectkoctn OCA u nynb-
COBOI BOJIHbI NPeACTaB/eHbl B Tabnuue 2.

Mpu aHanu3e NoMy4YeHHbIX AAHHbIX BbISIBMIEHO MOBbILUEHNE BO3-
PacTHbIX HOPM U3y4aeMblIx nokasatenen B 1 Ep scero y 14 60bHbIX
(35%), u3 HUX y 9 (23%) Habno[anoch NOBbLILLIEHNE HE3aBMCUMOr0
o1 ypoBHs ALl nnpekca xectkoctn 3 [23]. N3y4eHHble nokasarenn
CTATMCTUYECKM 3HAYMMO He pasnnyanichb B NOArpynnax.

MoaTBepXAeHbl 06LLEN3BECTHbIE B3AUMOCBA3N U3YHEHHbIX MO-
Kasaresneii ¢ Apyrumun KNMHUKO-NabopaTopHbIMK fJaHHbIMK [14,24]
(Taén. 3).

Hanboree TeCHble B3aMMOCBA3M NOKa3aTesel 10KanbHON XXecT-
KOCTW BbISiBNEHbI C BO3pacToMm, yposHem GAL u XC-JIMHIT.

Mocne npoBefeHHbIX KYPCOB XUMUOTEPanuK BO BpemMs NoBTOp-
HOro 06cneaoBaHNs XeHWUH 60nbHbIX PMXK 06pallano Ha cebs
BHMMAHWE B MEPBY 04epedb CHWXeHue yposHs CAL, kotopoe
Hab110AaNI0Ch KAK Y XKEHLLUWH € MCXOLHOM AT, MPUHUMABLUNX aHTU-
runepTeH3nBHyO Tepanuto ¢ 146,5£9,9 no 130,0+14, 6 Mm pT.CT.
(p<0,01), TaK 1 y HOPMOTOHWUKOB 6€3 aHTUrUNEPTEH3UBHOO NeYe-
Hua ¢ 122,2+7,6 no 115,4+8,3 mm pr.cT. (p=0,002) (puc. 2).

lMpn 3TOM CTaTUCTUYECKM 3HA4MMOe CHKeHue CALl Habntoaa-
NOCb KaK B 06LLel rpynmne, TaK 1 B 06enx n3y4aemblx NOArpynnax ¢
pasHbIM PeXXMMOM XxumuoTepanum (puc. 3). YposeHs [JAL Ha choHe
XUMUOTEpPann He MeHsCA.

Tabnuua 2. Mokasatenu aptepuanbHoii xectkoct 0CA 1 nynbcoBOWM BOJIHDI Y XEHILMH 6onbHbIX PN (McxogHo, A0 neveHus)

MapameTpol 06wasn rpynna n= 40 1-as nogrpynna n=22 2-as nogrpynnan=18 P (1-2 nogrpynnbi)
B 9,3+4,3 9,3+4,5 9,2+4,1 HA
Ep kMa 128,73+65,9 127,3+68,9 130,564, 1 HA
AC mm? /kMMa 0,72+0,25 0,75x0,27 0,70+0,20 HA
PWV m/c 6,7£1,5 6,6+1,6 6,8+1,4 HA
Al % 14,5+11,3 13,6+10,3 16,1+12,6 HO

Tabnuua 3. B3aumocsA3u nokaszartenen NoKkanbHoil xecTkocTu OCA 1 NyNbCOBOI BOMHbI C KIMHUKO-
na6opaTopHbLIMKU AAHHBIMM Y XEHWMH 60abHbIX PV (McXoaHo, A0 neYeHus)

MapameTpel B Ep kla
BospacT r=0,8 p<0001 r=0,8 p<0001
AMT r=0,55 p=0003 r=0,56 p=0002
CAL r=0,63 p<0001 r=0,73 p<0001
0XC r=0,46 p=004 r=0,50 p=002
XC-JMHMN r=0,57 p=0003 r=0,60 p=0001
T r=0,54 p=0005 r=0,56 p=0004
XC-JIMBN r=-0,3 p=06 r=-0,3 p=07

AC mm?/kMa PWV m/c Al%
r=-0,67p<0001 r=0,8p<0001 r=0,45 p=003
r=-0,37 p=02 r=0,59p=0001 r=0,4 p=01
r=-0,8 p<0001 r=0,7 p<0001 r=0,46 p=002
r=-0,53p=0006 r=0,56p=0002 r=0,58p=0001
r=-0,61p=0001 r=0,65p<0001 r=0,62p=0001
r=-0,55p=0004 r=0,57p=0002 HA

r=0,4 p=0,02 r=-0,3 p=05 HO
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160 p<0,01 M VicxogHo

p<0,002 M Mocne xumuoTepanumn

140
120
100
80
60
40
20
0

Al HopmoToHUKK

PucyHok 2. YposeHb CA[l1 MM pT.CT. UCXOHO W NOCJIE NPOBEEHHOM

Xumuotepanuu y xeHwut ¢ PNMX ¢ AT (n=12) u ¢ HopmoTeH3ue (n=28).
(Al KnMHMYECKOE, U3MEPEHHOE BO BPEMS NPOBEJEHUS UCCIEA0BaHNS

napameTpoB NI0KanbHoii apTepuanbHon xectkocth OCA) (M=SE).

90,0004 p<0,01 p<0,05 M VicxopHo
80 M Mocne
70 XMMUOTEpanyy
60
50
40
30
20
10

O6wwas

rpynna nonrpynna no,urpynna

Pucynok 4. [lunamuka YCC ya/MUH. y XKEHLUMH 60NbHBIX
PMX Ha thone xumuoTepanum (4CC, peructpupyemoe
BO BPEMsi NPOBEAEHUA UCCNE0BaHNsA NapamMeTpoB
NoKanbHoW apTepuanbHoi xectkoct OCA) (M+SE)

7
6 P03 M VicxoaHo
5 p=0,009 M Mocre
4 XMMUoTEpanum
3
) p=0,00001  p=0,008
| I 1
0
XC- XC-

PucyHok 6. lMokasatenu nunuaHoro o6meHa B KpoBU
(Mmonb/n) y XeHwuH 6onbHbIX PVMDK ncxogHo U
nocne xumuotepanuu (8 obuiei rpynne). (M=SE)

Takxe B LeNnom Kak B 06LLer rpynne, Tak U B 06enX n3y4aembix
NOArpynnax ¢ PasHbIM PEXUMOM XMMUOTEPANUM BO BpeMs 06cne-
LOBaHWa peructpuposanocs ysenuyeHne YCC B cpaBHeHUM ¢ uc-
XOAHbIMU 3Ha4eHuaAMU (puc. 4).

Takxe 3Ha4NMble U3MEHEHWUS NOC/e NPOBEAEHHON XMMNOTEpa-
nUM HabNo4annuch U B NabopaTopHbIX NokasaTtensx. Tak, 3Ha4u-
TerbHO CHU3WNCS YPOBEHb FEMOrNo6UHa U 3PUTPOLUTOB (PUC. D).

A B noKasarensx nunuaHoro o6mMeHa, Ha060poT, 3HA4MMO NOBbI-
cuncs kak OXC, Tak n XC-JINHN ¢ TT (puc. 6).

Kakux-nm6o 3Ha4uMbIX OTANYUIA B AMHAMUKE N1abopaTopHbIX
nokasateneii B U3y4aembix ABYX MOArpynnax ¢ pasHoiM PeXxnmMom
XUMMOTEPANNUK He HabMAanock.

13y4aemble nokasateny noKanbHOW apTepuanbHON XXeCTKOCTH
OCA » nynbCoBOI BOMHbI NOCAE MPOBEAEHHOI XUMMOTEpanui
npeacTasieHbl B Tabnuue 4.

160 p<0,0001 p<0,01 M VicxoaHo
140 p<0,01 M Mocne
120 XUmMmuoTepanuu
100
80
60
40
20
0
06was 1-an 2-as
rpynna rnoarpynna  noArpynna

PucyHok 3. luHamuka yposHs CALl MM pT.CT. Y XEHLUWH
6onbHbIX PMXX Ha thoHe xumuoTepanum (ALl KNMMHUYECKOE,
M3MepeHHOe BO BpeMSA NPOBEAEeHUS MCCeA0BaHUA NapamMeTPoB
nokanbHow apTepuanbHoi xectkoct 0CA) (M+SE)

140 p=0,00001 6 p=0,00001
120
5
100
80 4
60 3
40 5
20
0 1
WcxonHo  TMocne McxogHo  Mocne
XUMUOTEpanum XMMUOTEpanmm

PucyHok 5. YpoBeHb remorno6una (r/n) (A) u aputpounToB
(1012/n) (b) B KpoBM Y XeHwWMH 6onbHbIX PV nexogHo
1 nocne xumuotepanuu (B o6weit rpynne). (M+SE)

p<0,05 p<0,01

1,2 p=0,004 M VicxogHo
1 M Mocne
08 XuMuoTepanuu
0,6
0,4
0,2
0
06Lwas 1-an 2-asl
rpynna  noarpynna  noarpynna

PucyHok 6. lMokasatenu nunuaHoro o6meHa B KpoBu
(MmMonb/n) y XeHwWwMH 60nbHbIX PNMDK ncxofgHo M
nocne xumuotepanuu (B obwien rpynne). (M+SE)

Tab6nuua 4. MNoka3atenu apTepuanbHoOil ECTKOCTH
OCA v nynbcoBOWM BONHbI Y XEHLUNH 60NIbHBIX
PMX (nocne xumuotepanumn) (M+STD)

2 ?:;::: ;;Trpynna ﬁt-);’:pynna Pl
METpbI n= 40 n= 22 n=18 NoArpynnbl)
B 8,9+4,5 9,515,0 8,2+3,7 HO

Ep kla 119,0¢69,5 125,5+76,7 111,0£60,9 HA

2

i\ﬁa""“" ! 087:03 08604 089:04 g
PWVmM/Cc 6,315 6,3+1,5 6,3+1,5 HO

Al% 11,110 9,8+9,2 12,4+11,0 HA

1125



EBPA3VIVICKUI KAPOWOIIOMMYECKU XKYPHATT
EURASIAN HEART JOURNAL

lMocne npoBefieHHON XUMMOTEpanuu Habniofanack TeHAeHLMs
K CHVKEHWIO roKasaTenen nokanbHon XecTtkoctu (B, Ep u PWV)
(9,3+4,3 npotus 8,9+4,5, p=0,63;128,73+65,9 npotus 119,0£69,5
kMa, p=0,29; 6,7+1,5 npoTus 6,3+1,5 m/c p=0,24, COOTBETCTBEHHO),
OZIHAKO CTATUCTUYECKN 3HAYMMYIO JUHAMWKY NMPOAEMOHCTPUPOBANA
T0rbKO AC (pacTsxumocTs) (puc. 7) u Al (MHLEKC ayrmeHTauum).

Ha npumepe 06LLel rpynnbl 3HAYMMOE MOBbLILIEHNE PACTIXU-
mocTu OCA ¢ 0,72+0,25 po 0,87+0,3 mm%kla (p=0,004) moxHo
PaCLIeHUTb KaK NCEBLONO3UTUBHOE, UCXOAA U3 YKA3aHHOW BbiLLe
thopmynbl pacyeta nokasarens AC, Tak Kak OHO NPOMCXOANT Ha
thoHe cHmxeHns yposHa CAL ¢ 129,5+14,0 no 118,5+14,5 mm pr.
ct. (p=0,0001).

WHpekc ayrmeHTauumn (Al) y xeHwwmH 60nbHbIx PMXX nocne npo-
BEZIEHHON XMMMOTEPANUN 3HAYMMO CHU3UNCA Kak B 06LLei rpynne
(c 14,5+11,3 po 11,1+10,6%, p=0,009), Tak v B 06enx nogrpynnax
(8 1-01 ¢ 13,6+10,3 po 9,8+9,2%, p<0,05) n (Bo 2-011 ¢16,1+12,6
0012,4+11,0%, p<0,01). YunTbiBas TOT (PaKT, 4T0 M3BECTHA 06paT-
Has 3aBucUMOCTb Mexay nokasarenamu 4GC u Al [25], u Hannuue
3Ha4ymmoro ysenudenus YCC y xeHWmH 605bHbIX PMXK Ha choHe
XUMUoTepanuu, 6bI1 NPOBeLeH LOMOMHUTENbHBIA aHaNu3 — pac-
yeT Al 75 (Al, HopmupoBsaHHbIn Ha YCC=75). [anHbIil aHaNM3 He
BbISIBUJT 3HAYMMbIX M3MeHeHUI Al 75 Kak B 06LLEN rpynne, Tak 1 B
06eux nofrpynnax, Xota U NPOCNeXmBanach TEHLEHUUS K CHUKE-
HUK0 3TOro nokasatens (y 60% 6onbHbIX nokasarenb Al 75 nocne
XUMUOTEpanum BbI1 HUXKE UCXOLHOTO).

[pyrue nsyyaemole B pamMmkax faHHom pabotsl nokasarenu (UMT,
YPOBEHb TI1H0KO3bI, KPeaTUHWH) nocne nNpoBeAeHHON XumMnoTepa-
NUM He NPOAEMOHCTPUPOBANM 3HAYUMbIX USMEHEHNIT B CPaBHEHWUU
C UCXOAHbIMU AaHHbIMK. OTLENbHO 6blia NpoaHanu3upoBaHa au-
HaMUKa 13y4aeMblX NoKasaTesieil NOKanbHON XECTKOCTU U Nynb-
COBOW BOJHbI B NoArpynnax 60sbHbIX ¢ Al 1 HOPMOTOHMKOB. Mpu
3TOM KaKUX-NNOO 3HAYUMbIX PA3NUYUIA B aHANU3UPYEMbIX NOA-
rpynnax He BbISB/EHO.

OBCYXJAEHUE

13BECTHbI MEXaHW3Mbl TOKCMYECKOr0 [eiCTBMS Mpenapartos,
NCMNONb30BAHHbIX A1 NEYeHMs XXeHLWMH 60bHbIX PMXK, BKNO-
YEHHbIX B HalLLe uccnefoBaHue. Tak, B MexaHW3Me NoBpexaroLLe-
ro LeiCTBUA aHTPAUMKINHOB (JOKCOPYOULMH) AOKa3aHbl Kpome
NPAMOI 1 ONOCPELOBAHHON KapAMOTOKCUYHOCTU TAKXe 1 NpsAMOoe
NoBpeXJatoLLiee BO3AENCTBME HA COCYAUCTbIA SHLOTENNIA, 4TO B
KOMMNNEKCe NPUBOANT K Pa3BUTUIO KapaMomMmonatum 1 cepaeyHon
HEe0CTAaTO4HOCTU, a TaKXXe K pemMofe/iMpoBaHnto cocynos [1-4].
B 0CHOBE TOKCMYHOCTW NMPOM3BOAHBIX MATUHBI (LMCNNATUH), NpU-
MEHEHMEe KOTOPbIX acCOLMMPOBAHO C BEPOSTHOCTBIO apTepuanb-
HOTO M BEHO3HOr0 TPOMO03a, TAKXKE NIEXMT NOBPEeXAeHNe 3HAO-
Tenus, CHwxeHue GuogoctynHocT NO, noBbleHME arperawyuu
Tpom6ouuTos [1-5,10,11]. YV TakcaHoB (naknurtakcen), B Ka4ecTee
KIKOYEBOr0 MeXaHW3Ma KIMHWYECKOro MPOSIBIIEHNS ULLEMAN MU-
0Kapfa paccMaTpuBaeTCs Cna3m KOPOHAPHbIX apTepuii, B OCHOBE
KOTOPOr0 NIeXWUT NOBPEXAEHUE 3HAOTENUS U rNagKuX MbllL, 4TO
LOMNOJTHUTENTbHO NPOSBAAETCA U B BUAE COCYAMCTO- ONOCPEAOBaH-
HbIX Nepuepuyecknx HermponaTuin 1M NOBbLILEHUA COCYAMCTON
npoHuuaemoctn [1-5,10,11]. Mo nNpPoAOMKUTENBHOCT BO3MEN-
CTBMS BbIAENAOT ABa TMNA COCYAUCTON TOKCMYHOCTWM — AOMro-
CPOYHOE (LucnnatuH, LOKCOPYOULMH) U npexoAsiiee (TakcaHbl)
NOBbILLEHWE PUCKA COCYANCTBLIX OCNOXHEHUN [5,10].

Takxxe U3BECTHO, YTO NPW KOMBMHALMM XMMIUOTEPANEBTUYECKINX
npenapartoB TOKCUYECKME OCNOXHEHUS 3HA4YMTESIbHO BO3PACTAIOT.
Tak, Hanpumep, JOKA3aHO, YTO TakCaHbl YMEHbLUIAKOT BbiBeeHNE
LOKCOPYOULIMHA, 4TO NPUBOAUT K MOBbILLIEHUIO €r0 KOHLEHTpauun
B Myia3me W pacnagy B MUOKapAe Ha 601ee TOKCUYHbIE MeTabosnu-

Tbl [26]. MNaknuTakcen B KOMOUHALMW C aHTPALUKNNHAMK TaKXKe
MOBbILIAET UX KAPANOTOKCUYHOCTb [27] U T.4.

Takum 06pa3om, rpynna 06CneaoBaHHbIX HAMU XXEHLUMH 60/1b-
HbIX PMXK, uMena BbICOKYK) BEpOSTHOCTb MaHUGecTauum Kak
KapAno Tak 1 Ba30TOKCUYHOCTW. [POABNEHNA Y HUX KApAWOTOK-
CWYHOCTYW M ee MapKepbl ONKUCAHbI U NPOAHANTU3UPOBAHbI B NPefbl-
aywmx paéorax [9,22]. B Halwem uccnefoBaHWU Lenbio SBUMIOCH
U3y4eHNe M3MEHEHWI noKasaTesnen apTepuanbHOM XXECTKOCTU U
NyNbCOBOW BOSIHbI B PAHHEM Mepuoje nocsie NpoBeeHHON XUMu-
oTepanuu. MNpegnonaranack BOSMOXHOCTb BbIABNEHWUA NPU3HAKOB
MOBbLILLIEHUS apTepUanbHO XXecTKoCTU Ha npumepe cteHkn OCA
(apTepumn MbILLIEYHO-3/1ACTUYECKOrO TUMA), TaK Kak HEKOTOPbIMU
aBTOpamMu OnucaHbl NoAo6HbIe n3MeHeHus [21].

OAHako, B pesynbTaTe NPOBEAEHHOTO UCCNEA0BAHWUA U aHaM3a
MOJTY4EeHHbIX AaHHBIX HAMW KOHCTATUPOBAHO OTCYTCTBUE NPU3HAKOB
NOBbILLEHNS apTepuansHom xxecTkocTn OCA nocne npoBefeHHON
KOMOWHMPOBAHHON XumuoTepanuu. bonee TOro, NpOAEMOHCTPU-
pOBaHbl NCEBOMNO3UTUBHbIE U3MEHEHUS B BUE MOBbLILIEHWUS pac-
TAHXKUMOCTU cTeHKU OCA W CHMKEHMs MHOeKca ayrmeHTauuu. He
BbIIBNEHO Pa3NMyMil B AMHAMUKE M3y4aeMblX Nokasatesei B noj-
rpynnax ¢ pasHbIM PeXMMOM XMMUOTEPANUN U C Pa3HbIM YPOBHEM
AL. MNMonyyeHHbIe Pe3ynbTaTbl MOXHO 06bACHUTL 06LLMMUN reMOAM-
HaMWUYECKUMI N3MEHEHNSAMI B BUJe CHKeHWs yposHsa CALL, yse-
nnyeHna YCC, a TakxKe pa3BMTUEM aHEMUM HA hOHE MPOBOANMOr0
neyeHus [25,28,29]. AHanornyHble USMEHEHU B BULE CHUKEHUS
yposHa CAJl 1 Takux nokasateneit aptepuasibHON »KECTKOCTU Kak
CKOpOCTb NyNbCOBOI BOMHbI MNyIeYe-NofbDKEYHAA U KapoTWUOHO-
themopanbHas (CMB nn u CMB k) y xeHwmH 60nbHbIX PMXK Ha
(hoHe KOMOGMHMPOBAHHOIO JIEHEHUS aHTPALMKITIMHAMM, TaKCaHaMu 1
TpacTy3ymaboM BbisiBNIeHbI paHee Apyrumu asropamu [30]. Bepost-
HO, B PaHHEM Nepuoze nocsne ykasaHHbIX BULA0B KOMOMHUPOBAHHO
XUMMWOTEPANUK HA NEePBbI NNaH BLIXOAAT reMOAMHAMUYECKUE NPo-
SIBNEHNS Ba30TOKCUYHOCTI B BUJIE CHUKEHMS COCYNCTOr0 TOHYCA, a
NPU3HAKN PeMOZENNPOBAHUSA apTEPUIA, NPUBOASALLEN K NOBbILLEHUID
apTepuanbHON XKeCTKOCTU, MOTYT BbITb AMArHOCTMPOBaHbI B 60/1ee
OTAaN1EHHbIE CPOKM NOCHE NeYeHus.

3AKJTHO4YEHUE

Y KeHLMH B6OSIbHbIX PakOM MOJIOYHOW XKEeNle3bl B PaHHeM ne-
puoae nocne npoBeAeHHON KOMOGWHWPOBAHHOW XUMWUOTEpannu
C BK/OYEHWEM aHTPaLMKNMHOB (LOKCOPYOMLUMH), TakcaHoB (na-
KNuUTaKcen) 1 NpoM3BOAHbIX NNATUHbI (LMCNAATUH) He BbISIBIIEHO
MPU3HAKOB MOBbILLEHNSA apTepUabHO XXECTKOCTI 06LLEeI COHHO
aptepun. NceBaONO3NTUBHBIE M3MEHEHUS B BUAE MOBbILLEHUS pac-
TSXKMMOCTI CTEHKM apTepUN W CHIDKEHWUS MHAEKCcA ayrMeHTaLmu
06bACHMMbI 06LLUMM FEMOAUHAMUYECKUMU N3MEHEHUAMU B BUJE
cHxeHus yposHa CAL, yeenuyenus YCC, a Takxe aHeMuend Ha
thoHe xumuotepanuin. Lienecoo6pa3Ho Ans OLEHKM Ba3OTOKCKY-
HOCTU NMPOBOAWMON NPOTUBOOMNYXONEBOW Tepanuu NPoBeAeHMe
KOMMNMEKCHON WHCTPYMEHTANbHON OLEHKN CTPYKTYPHO-(DYHKLMO-
HaNbHOIO COCTOSAHUS apPTEPUIA HA PA3NUYHbIX YPOBHSAX COCYANCTO-
ro pycna Kak B paHHue, Tak U B OTAaNeHHble CPOKM NOCHE NeYeHNs.
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SUMMARY

The aim of the study was to study the effect of combined chemotherapy
in women with breast cancer (BC) on arterial stiffness and pulse wave
by ultrasound examination of the common carotid artery (CCA) using
echo tracking technology.

Materials and methods. 40 women with triple negative breast
cancer aged 27 to 75 years (47.5£12.0) were examined initially and
after chemotherapy with the inclusion of anthracyclines (doxorubicin),
taxanes (paclitaxel) and platinum derivatives (cisplatin). Arterial
stiffness parametres (B-stiffness index, Ep-elastic modulus, AC-arterial
compliance, PWV-pulse wave velocity) and Al — augmentation index
were studied in the distal CCA at a distance of 2 cm from bifurcation
on an Aloka ProSound o7 ultrasound machine using echo tracking
technology.

Results. After combined chemotherapy the parameters B, Ep, PWV
not significantly changed (9,3+4,3 vs 8,9+4,5, p=0,63 ;128,73+65,9 vs
119,0+69,5 k[Ma, p=0,29 ; 6,7+1,5 vs 6,3+1,5 m/s, p=0,24 respectively).
Statistically significant decrease in Al from 14, 5£11.3 to 11.1+£10.6%
(p=0.009) and an increase in AC from 0.72+0.25 to 0.87+0.3 mm? /

Information about authors:

or THE Russian Feperation, Moscow

kPa (p=0.004) were demonstrated as well as decrease in systolic blood
pressure (SBP) from 129.5+14.0 to 118.5+14.5 mm Hg (p=0.0001) and
an increase in heart rate from 67.9+10.7 to 76.6+12.1 bpm (p=0.0004),
lower the level of hemoglobin from 129.6+20.4 to 102.2+16.3 g
/| (p=0.00001) and red blood cells from 4.7+0.4 to 3.3+0.6 1012 / |
(p=0.00001).

Conclusion:

In women with breast cancer in the early period after combined
chemotherapy with the inclusion of anthracyclines (doxorubicin),
taxanes (paclitaxel) and platinum derivatives (cisplatin), there were
no increased stiffness of the common carotid artery. Pseudo-positive
changes in the form of an increase in the extensibility of the vascular
wall and a decrease in the augmentation index are explained by general
hemodynamic changes in the form of a decrease in the SBP, an increase
in heart rate, as well as anemia during chemotherapy.

Keywords: arterial stiffness, pulse wave, echo tracking, chemotherapy,
breast cancer
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THE EFFECT OF CHEMOTHERAPY ON THE VASCULAR WALL

Cardiovascular complications following the drug and radiation
therapy conducted in oncological patients have initiated the
development of a multidisciplinary approach and a new specialty
design at cardio-oncology medical treatment [1]. By now, various
aspects of the problem has been systemized and analyzed and
relevant recommendations have been worked out [1-3]. However,
there are still many pending problems on the way to optimized
efficiency and safety of oncological patients’ treatment [4-6].

Many research papers address cardiotoxicity of the drugs used,
search, and identification of early markers of cardiac involvement
with heart failure development [7-9]. The current absence of any
generally recognized and instrumentally detectable similar markers
for vasotoxicity makes it necessary to search them therefor [10-13].

The pathophysiological background for complications following
the drug therapy of oncological diseases such as CHD, which are
related with myocardial ischemia cardiac rhythm disorders, stroke
and peripheral artery involvement are considered such mechanisms
of vasotoxicity as endothelial damage, vasospasm, pro-thrombogenic
status and arterial thrombosis, as well as accelerated development of
both atherosclerosis and arteriosclerosis [1-5,10-13].

The instrumental vascular remodeling research implies the
need for assessing arterial stiffness and pulse wave indices [14].
Currently, some studies showing an increase of aorta and magistral
arteries stiffness and also of reflected wave indices in response
to chemotherapy. [12,15-19]. Some authors consider the CCA
local stiffness as a biomarker for vascular involvement caused by
radiation therapy [20]. However, the studies which assess the CCA
local stiffness in response to chemotherapy are rather sporadic [21].

The purpose of the study is to analyze the effect of combined
chemotherapy in women with breast cancer (BC) on local
arterial stiffness and pulse wave through analysis of ultrasound
examination result of the common carotid artery (CCA) using echo
tracking technology.

MATERIALS AND METHODS

40 women aged from 27 to 75 years (47.5+12.0 years) with
histologically proven ftriple negative BC phenotype (negative
estrogen, progesterone, HER2 receptors) were engaged in the
study. The patients have received combined chemotherapy with
the use of anthracyclines (doxorubicin), taxanes (paclitaxel) and
platinum derivatives (cisplatin).Chemotherapy duration (8 cycles in
total) depended on the disease stage (primary resectable (T1-3NO-
1M0) - 22 women — 1st subgroup) and primary non-resectable
BC (T4N any MO and T3N2-3MOQ) — 18 women -2nd subgroup)
amounted 8 (chemotherapy cycles conducted once a week) or 16
(chemotherapy cycles conducted once every two weeks) weeks

respectively [22]. Thus, the cumulated dose of doxorubicin,
paclitaxel and cisplatin for the entire treatment period amounted to
200, 800 and 240 mg/m? in the 1st subgroup and 320; 1,200 and
400 mg/m? in the 2nd subgroup of patients.

The arterial stiffness and pulse wave indices were studied through
Aloka ProSound o7 ultrasound apparatus using echo-tracking
technology, both initially and immediately after chemotherapy, i.e.
after 2-4 months. The following data were assessed and analyzed:

B - stiffness index: B=In (Ps / Pd) / [(Ds — Dd) / Dd]; Ep -
Peterson’s elastic modulus: Ep=(Ps — Pd) / [(Ds — Dd) / Dd ] (kPa),
AC - compliance (flexibility): AC=(Ds—Dd)/ [4 (Ps - Pd)] (mm%kPa),
PWV B= (local) pulse wave velocity (m/s), Al — augmentation index:
Al=AP / PP (%), where Ps is SBP level, Pd is DBP level, Ds is arterial
diameter at end systole, Dd is arterial diameter at end diastole, AP is
reflected wave-related pressure rise, PP is pulse pressure.

According to the study protocol after BP recording, 3 consecutive
measurements were conducted in each of the right and left CCA
distal segments, at 1.5-2 cm from bifurcation when synchronizing
with an ECG. The wall portamonitoring were set at the boundary
between the intima media and the anterior and posterior wall
adventitia. Mean values for 10-12 cardiac cycles were calculated
during each measurement. Thereafter, mean values of all the
studied indices were calculated for both CCAs (Fig. 1).

The statistical analysis was carried out using Statistica software,
version 10.0. The individual groups’ data are expressed as M+STD
(tables) and M+SE (graphs). The dynamic changes and intergroup
differences were analyzed using non-parametric Wilcoxon and
Mann-Whitney criteria. The differences were considered statistically
significant at p<0.05. The correlation analysis was carried out using
Spearman’s rank correlation.

RESULTS

The clinical and laboratory data of studied women with BC are
shown in Table 1.

There were no differences between the above listed data of
women of the studied subgroups. When analyzing the existing
main risk factors for GVD, increased TC and LDL cholesterol values
in 23 women (58%), overweight in 11 women (28%) and adipose
in 7 women (18%), hyperglycemia in 2 women (5%) in the general
group as a whole were observed.

Increased BP level in 12 (30%) persons was observed. Before
chemotherapy, anti-hypertensive therapy was either corrected
(10 women) or prescribed for the first time (2 women) in those
suffering AH (arterial hypertension).

The studied CCA arterial stiffness and pulse wave indices are
provided in Table 2.

Figure 1. CCA wall motion image and calculated local arterial stiffness and pulse wave indices
on the screen, at Aloka ProSound o7 ultrasound apparatus echo-tracking mode
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Table 1. Clinical and laboratory data in-vivo of women with BC (initially, before treatment)

Data General groupn=40  1st subgroup n= 22 2nd subgroup n=18 P (1-2 subgroups)
Age, years 47,5+12,0 46,6+11,1 48.6+13,6 no data
BWI, kg/m? 26,2+5,2 26,0+5,7 26,6x4,7 no data
SBP, mm Hg 129,5+14,0 126,0+12,8 134,0£15,3 no data
DBP, mm Hg 79,6+7,2 78,2+5,8 81,3+8,4 no data
Heart rate, beats per min 68,0+10,7 65,4+7,8 70,1£13,0 no data
TC, mmol/I 9,9+1,1 5,6+1,0 5,412 no data
TG, mmol/I 1,2+0,6 1,1£0,6 1,3+0,7 no data
HDL, mmol/I 1,5¢0,4 1,6+0,3 1,5+0,4 no data
LDL, mmol/l 3,4+1,0 3,5+1,0 3,3+0,9 no data
Glucose, mmol/I 5,4+0,5 5,4+0,4 5,320,6 no data
Creatinine, mmol/l 73,2+10,5 71,3+11,2 75,7+9,3 no data
Hemoglobin, g/I 129,6+20,4 126,3+23,6 133,0+£15,6 no data
Erythrocytes, 10'%/l 4,7+0,4 4,7+0,3 4,7+0,4 no data

Table 2. CCA arterial stiffness and pulse wave indices in women suffering BC (initially, prior treatment)

Data General group n= 40 1st subgroup n=22 2nd subgroup n=18 P (1-2 subgroups)
B 9,3+4,3 9,3+4,5 9,2+4 1 no data
Ep kPa 128,73+65,9 127,3+68,9 130,5+64,1 no data
AC mm?/kPa 0,72+0,25 0,75x0,27 0,70+0,20 no data
PWV m/s 6,7+1,5 6,61,6 6,8+1,4 no data
Al % 14,5+11,3 13,6+10,3 16,1+12,6 no data

The obtained data analysis revealed that the studied indices B

and Ep of age norms were increased in 14 patients (35%) in total,
of which 9 patients (23%) demonstrated increase of independently
of AP stiffness index 8 [23]. There were no statistically significant
differences between the subgroups in the indices studied.

Generally known interrelations between the studied parameters
and other clinical and laboratory data were confirmed [14,24]
(Table 3).

It was detected that the most tight interrelation are between the
local stiffness indices and age, SBP and LDL cholesterol values.

After chemotherapy cycles, during repeated examination of
the women with BC it came under notice first of all that SBP
levels decreased both in women with existing AH who received
anti-hypertensive therapy — from 146.5+9.9 to 130.0+14.6
mm Hg (p<0.01), and in eutonic women who received no anti-
hypertensive treatment — from 122.2+7.6 to 115.4+8.3 mm Hg
(p=0.002) (Fig. 2).

The statistically significant SBP decrease was observed both in
the general group and in the two studied subgroups at different
chemotherapy modes (Fig. 3). No DBP level changes were observed
in response to chemotherapy.

Similarly, both the general group and the two studied subgroups
at different chemotherapy regimes generally demonstrated
increased heart rates as compared to the initial values (Fig. 4).

After chemotherapy significant changes in laboratory findings
were also observed. Significantly lower hemoglobin and RBC levels
were observed (Fig. 5).

As for lipid exchange data, it was the other way round: both TC
and LDL cholesterol with TG increased significantly (Fig. 6).

No significant differences in the laboratory findings shifts were
observed between the two surveyed subgroups under different
chemotherapy regimes.

The studied CCA local arterial stiffness and pulse wave parameters
obtained after chemotherapy are provided in Table 4.

Table 3. Interrelation between the CCA local stiffness and pulse wave indices and clinical

and laboratory data in women suffering BC (initially, prior treatment)
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Data B Ep kPa AC mm?/kPa PWV m/s Al %

Age r=0,8 p<0001 r=0,8 p<0001 r=-0,67p<0001 r=0,8p<0001 r=0,45 p=003
BMI r=0,55 p=0003 r=0,56 p=0002 r=-0,37 p=02 r=0,59p=0001 r=0,4 p=01
SBP (systolic blood pressure) r=0,63 p<0001 r=0,73 p<0001 r=-0,8 p<0001 r=0,7 p<0001 r=0,46 p=002
TC (total cholesterol) r=0,46 p=004 r=0,50 p=002 r=-0,53p=0006 r=0,56p=0002 r=0,58p=0001
LDL cholesterol r=0,57 p=0003 r=0,60 p=0001 r=-0,61p=0001 r=0,65p<0001 r=0,62p=0001
TG (tumor growth) r=0,54 p=0005 r=0,56 p=0004 r=-0,55p=0004 r=0,57p=0002 no data

HDL r=-0,3 p=06 r=-0,3 p=07 r=0,4 p=0,02 r=-0,3 p=05 no data
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Figure 2. SBP in mm Hg indices - prior and after chemotherapy -

in AH (n = 12) and eutonic (n=28) women with BC (clinical BP measured

during the CCA local arterial stifiness parameters analysis) (M+SE).
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Figure 4. Heart rate (beats per min) dynamics in women
with BC in response to chemotherapy (heart rate recorded
during CCA local arterial stiffness data study) (M+SE)
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Figure 6. Blood lipid exchange indices (mmol/l)
in women with BC - prior and after chemotherapy
performed (in the general group). (M+SE)

After chemotherapy, a tendency for lower local stiffness indices
(B, EpPWV)was observed (9,3+4,3 vs 8,9+4,5, p=0,63;128,73+65,9
vs 119,0£69,5 kPa, p=0,29; 6,7+1,5 vs 6,3+1,5 m/s, p=0,24
respectively), however, statistically significant dynamics were only
demonstrated by AC (extensibility) (Fig. 7) and Al (augmentation
index).

For the example of the general group, a significant increase in
the CCA extensibility from 0.72 + 0.25 to 0.87 + 0.3 mm?/ kPa (p
= 0.004) can be regarded as pseudo-positive, based on the above
formula for calculating the AC index, since it occurs against the
background of a decrease in the level of SBP from 129.5 + 14.0 to
118.5 £ 14.5 mm Hg (p = 0.0001).

160 - oo M initally
p<0, X
140 p<0,01 5 B After
120 chemotherapy
100
80
60
40
20
0
General 1st 2nd
group subgroup subgroup

Figure 3. SBP (mm Hg) indices dynamics in women with BC
in response to chemotherapy (clinical BP measured during
the CCA local arterial stiffness data analysis) (M+SE).
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Figure 5. Hb level (g/I) (A) and RBC (1012/1) (B) levels in women
with BC - prior and after chemotherapy performed
(in the general group). (M+SE)
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Figure 7. CCA extensibility (AC mm?/kPa) in women
with BC - prior and after chemotherapy. (M+SE)

Table 4. CCA arterial stiffness and pulse wave indices
in women with BC (after chemotherapy) (M+STD)

General 1st 2nd
Data group subgroup  subgroup :u(l: -fou s)

n=40 =22  n=18 g
B 8,9+4,5 9,545,0 8,2+3,7 no data
Ep kPa 119,0£69,5 125,5+76,7 111,0+60,9 no data

2

ﬁga’“m ! 087:03 086:04 089:04 no data
PWV m/s 6,315 6,3+1,5 6,3+1,5 no data
Al% 11,110 9,8+9,2 12,4+11,0 no data
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After chemotherapy, the augmentation index (Al) in women with
BC both in the general group (from 14.5 £ 11.3to 11.1 + 10.6%,
p = 0.009), and in the two subgroups (from 13.6 + 10.3t0 9.8 *
9.2%, p<0.05 in the 1st) and (from 16.1 + 12.6 to 12.4 £ 11.0%,
p<0.01 in the 2nd) decreased significantly. Considering that inverse
relationship between heart rate and Al [25] and significant heart
rate increase in the women with BC in response to chemotherapy is
known, an additional analysis, i.e. Al 75 (Al normalized to the heart
rate = 75) was carried out. This analysis proved no significant Al
75 changes both in the general group and in the two subgroups,
despite the fact that a tendency for reduction in this indicant
(60% patients demonstrated lower Al 75 than initial values after
chemotherapy) was observed.

The other indices studied (BWI, glucose level, creatinine)
demonstrated no significant changes after chemotherapy as
compared to the initial data. We have separately analyzed dynamics
of the studied local stiffness and pulse wave indices in AH and
eutonic patient subgroups. This analysis revealed no significant
differences between the subgroups.

DISCUSSION

Toxicity mechanisms for the drug products used for treatment
of the BC women, included in this study, are known. E.g., besides
direct and indirect damaging impact on cardiotoxicity in the
mechanism of anthracyclines (doxorubicin) the direct damaging
action on the vascular endothelium is also confirmed, which in
aggregate leads to the cardiomyopathy genesis and heart failure,
as well as to vascular remodeling [1-4]. The background for
toxicity of platinum derivatives (cisplatin), the use of which is
associated with probable arterial or venous thrombosis, is also
endothelial damage, decrease of NO bio availability and increase
of platelet aggregation [1-5,10,11]. As for taxanes (paclitaxel),
the key mechanism for myocardial ischemia clinical manifestation
is considered to be coronary spasm a background for which is
endothelial and smooth muscular damage, which additionally
manifests itself as vascular-mediated peripheral nephropathy and
increased vascular permeability[1-5,10,11].In terms of the effect
duration, two types of vascular toxicity are distinguished: long-
term (cisplatin, doxorubicin) and transitory (taxanes) increase in
the risk of vascular complications [5,10].

Combination of chemotherapeutic agents is also known to cause
significant increase in the toxicity-related complications. E.g.,
taxanes are proven to reduce the elimination of doxorubicin, which
leads to increase in its plasma concentration and its degradation
to more toxic metabolites in the myocardium [26]. Paclitaxel in
combination with anthracyclines also increases cardiotoxicity of
the latter [27], etc.

Thus, the group of BC women we studied was characterized by
high probability of both cardio- and vasotoxicity manifestation. The
manifestations of cardiotoxicity and its markers are described and
analyzed in previous studies [9,22]. In this study, our aim was to
study the changes in arterial stiffness and pulse wave parameters
in the early period after chemotherapy. We supposed the possibility
of identifying the sings of increased arterial stiffness, as exemplified
by the CCA wall (elastic-muscular artery), since some authors
described such changes [21].

However, as a result of our study and analysis of its data, we may
claim the absence of any signs of the CCA arterial stiffness increase
after the conducted combined chemotherapy. Moreover, pseudo-
positive changes, such as increased CCA wall compliance and
lower augmentation index were demonstrated. No differences in the
studied parameters’ changes were observed between subgroups
differing in their chemotherapy regimens or BP levels. The obtained

results may be explained by general hemodynamic changes, i.e.
lower SBP, higher heart rate, and also by anemia development
in response to the received treatment [25,28,29]. The similar
changes, i.e. lower SBP level and also changes in such arterial
stiffness indices as brachial-ankle and carotid-femoral pulse wave
velocity (baPWV and cfPWV), in women with BC in response to
combined treatment with anthracyclines, taxanes and trastuzumab
were previously observed by other authors [30]. Probably, in the
early period after the said types of combined chemotherapy such
hemodynamic manifestations of vasotoxicity as lower vascular
tone dominate, and the signs of arterial remodeling leading to
increased arterial stiffness can be diagnosed in longer terms after
the treatment.

CONCLUSION

No signs of increased arterial stiffness of common carotid artery
were revealed in women with breast cancer in the early period
after combined chemotherapy with the use of anthracyclines
(doxorubicin), taxanes (paclitaxel) and platinum derivatives
(cisplatin). The pseudo-positive changes, i.e. increased artery wall
compliance and lower augmentation index, may be due to such
general hemodynamic changes as SBP decrease, heart rate increase
and also anemia after chemotherapy. To assess vasotoxicity of the
conducted antitumor therapy, it would be advisable to use complex
instrumental evaluation of the arteries’ structural and functional
condition at various levels of the vascular bed both in the early and
long dates after treatment.
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PE3IOME

PactBopumas ryanmnatumknasa (prll) ssnserca kmo4yesbiM goep-
MEHTOM nepefadyn CurHana, akTMBUPOBaHHbIM Okcugom asota (NO).
Mpw cBazbiBaHum NO ¢ pl'Ll hepMeHT KaTanuanpyeT CUHTE3 CUrHanNb-
HOI MOJEKYJTbI LWKIIMYECKOro ryaHo3uHmoHodbocdara (ufMa), koto-
pas UrpaeT BaXHY0 POJb B PErynaumu COCYAUCTOro TOHyCa, NpoLec-
COB nponudepauuu, prnbposa 1 BocnaneHns. Huskas 6MoJoCcTynHOCTb
NN YyBCTBUTENBHOCTL K 3HA0reHHOMY NO BAMSIOT HA naToreHes cep-
LEeYHO-COCYNCTBIX U Apyrux 3abonesanuit. JlerouHas aptepuansHas
runepteHaus (JIAT) aBnAeTCA XOPOLLO W3BECTHBIM OCNOXHEHWUEM Ci-
CTeMHbIX 3a60neBaHNin CoeanHNTENbHBIX TKaHei (C3CT) n 3aHMMaeT
BTOPOE MeCTO cpefy Haubonee pacnpocTpaHéHHbIX Tunos JIAI nocne
nauonarnyeckoid JIAT (uJ1AT). Wicnonb3oBaHne HUTPAToB W AOHOPOB
NO-rpynn, UMetoT OrpaHuYeHms, BKKOYas HecneLnuieckne B3aumo-

CsepneHus 06 aBTopax:

PECIIYBIMKAHCKUA  KAPVIOTIOTMYECKI QNCTTAHCEP;
3IBY PO «PocToBCKAS OB/TACTHAS KITMHUYECKAS BOSTbHULIA»
IBY3 «YEengsuHckuit 06NACTHON KAPLNOTOMVYECKUI [INCTIAHCEP> .

pevicteus NO ¢ pasnuyHbiMiU 61MOMONEKYNaMIK, OTCYTCTBUE peakuum
W Pa3BUTUE TONEPAHTHOCTI B PE3yNnbTaTe AAUTENbHOMO NPUMEHEHUA.
CrumynsTopbl prLl moryT o6ecneyntb 3Ha4uTenNbHbIE TepaneBThye-
CKune NpenumyLLecTBa He3aBnUCKUMOo OT ypoBHS aHgoreHHoro NO. Lienbto
[aHHOM CTaTbi ABNSETCS NPEJOCTAB/IEHNE COBPEMEHHbBIX JAaHHBIX MO
BEJEHMIO 11 JIEYEHMIO NALMEHTOB, a TaKXe PONKM CreumgUyeckon Te-
panuu u MecTe puoLmryara B Tepanum nauueHTos ¢ JIAT, accoummpo-
BaHHom ¢ C3CT.

Knto4eBble cnoBa: sieroyHas runepteH3us (J1I), neroyxas aprepmass-
Has rmnepteHsus (J1Al), neroqHas aprepuasibHas rmnepTeH3ns, acco-
UUMPOBAHHAs C CUCTEMHBIMY 3a60716BAHNAMY COEAUHNUTESILHON TKAaHN
(JIA[ C3CT), JIAT-crieyuchudeckas Tepanms, puounryar

NBaHoB
Kronpton UBanoBu4

[leBeTbsipoBa
Enena Anma3oBHa

flkoBnesa
Onbra 3ayapaoBHa

ABTOp, OTBETCTBEHHDIIf 32
CBfi3b C pefakuueit:
Bacunbuesa

OkcaHa fipocnaBHa

TAY PC (1) «Pecny6nukaHckas 6onbHMUa Nel — HaumoHanbHbli LleHTp MeguumHbl» 1. AkyTck, Poccus,
aupekTop Pecny6nnkaHCKOro Kapanonornyeckoro AncnaHcepa, A.M.H., 4neH fNpaeneHns Poccunckoro kap-
JOMONOrnyeckoro obLuiecTea, npeaceaatesib SIKYyTCKOro peruoHanbHoro otgaenenus. kardiol4@mail.ru, +7
(914) 2893013, 677010, Poccus, Pecnybnuka Caxa (Akytus), r. Akytck, yn. Ceprensxckoe Lwocce, . 4
ORCID: 0000-0002-4084-6612

IBY PO «PoctoBckas 06macTHas KnuHu4eckas 6onbHuLa», r. PoctoB-Ha-[oHy, Poccus, Bpay-kapavonor,
helendiamond@yandex.ru, +7 (918) 5611885, 344015, Poccus, r. Pocto-Ha-[loHy, yn. bnaroaatHas, g. 170;
ORCID: 0000-0003-1330-716X

IBY3 «HensabuHCKM 06/1aCTHON KapAMONOruyecknii aucnaHcep», r. YensabuHck, Poccus, pykosoauTenb
uentpa JII, Bpay-kapamonor, olga-vasil75@mail.ru, +7 (904) 9409860, 454074, Poccus, 1. HensibuHck, yi.
Moxanckas, . 34;

ORCID: 0000-0001-7094-2034

®IBHY «ToMCKUI HaLMOHANbHbIA NCCNEeS0BATENIbCKUIA MEANLMHCKNIA LEHTP Poccuiickoil akagemuu Hayk»,
r. Tomck, Poccus, JOKTOP MeOULUMHCKUX HayK, CTapLUMii HAy4HbIW COTPYLOHUK OTAENEeHWs atepockieposa
1 XPOHMYECKOW uwemuyeckoir 6onesHn cepaua HAW kapanonorum Tomckoro HUML, Bpay-kapguonor,
vasiltseva@cardio-tomsk.ru, +7 (3822) 553445, 634009, Poccus, r. Tomck, nep. KoonepatusHblii, 4. 5
ORCID: 0000-0002-2932-3159

P<I VASILTSEVA@CARDIO-TOMSK.RU

Ins untuposanus: Bacunbuesa 0.9., BaHos K.W., [eseTbaposa E.A., ikosnesa 0.3. MecTo puoumryara B Tepanum Nero4Hon aptepuanbHon
rUNepTeH3uUM, aCCOLIMMPOBAHHOM C CUCTEMHBIMMW 3260/1EBAHNAMM COBLMHUTENbBHBIX TKaHei. EBpa3unckmin kapauonorndeckuii xypHan. 2019,
Hos6pb 25; 4: 134-139 [Trans. into Eng. ed.: 0. Vasiltseva, K. Ivanov, E. Devetyarova, O. lakovleva et al. The role of Riociguat in the treatment
of pulmonary arterial hypertension associated with connective tissue diseases. Eurasian heart journal. 2019, November 25; 4:140-143]

BBE[JEHUE

(y‘iI/ITbIBa}OTCFI NaHHblEe KaTeTepu3auun npasbiX OTAENOB cepALa

Tepmun JIAT onuceiBaet rpynny 3a60sieBaHWid C NIErO4HON ru-
nepteHsuein (JIMN, cxoXux N0 remoAuHaMWUYECKUM XapakTepu-
cTuKam: npekanunnapHas gopma JII ¢ noBbILIEHUEM CPESHEro
[aBneHus B nero4Hom aptepum (cp. 4J1A) >25 Mm pT. CT. B NOKOE

(KTOC)), a Takxe psaa apyrux napameTpoB, TakUX Kak JaBrieHne

3aKMHWBaHWA B nero4Homn aptepum (O3J1A) <15 MM pT. CT. 1 ne-

royHoe cocyaucroe conpotusnedue (JICC) >3 en. no Byay [2,3].
JIAT sBnsieTCA XOPOLLIO U3BECTHBIM OCII0XHEHNEM CUCTEMHbIX 3a-
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MECTO PUOLINIYATA B JIEHEHVW JIAIT C3CT

6oneBaHuii coeamHuTeNbHOM TKaHn (C3CT), B 0COBEHHOCTH CUCTEM-
HOW CKNEpPOAEPMIN, CUCTEMHO KPacHOW BOMYAHKM, CMELUAHHbIX
3a60reBaHNi coeamHUTENbHbIX TKaHen (3CT) 1, B MeHbLUen cTene-
HW, PEBMaTONHOr0 apTpuTa, AepPMaToMMo3nTa 1 cuiapoma Lerpe-
Ha. JIAI C3CT 3aHMMaeT 0fHO U3 BeAyLUMX MeCT cpean Haubonee
pacnpocTpaHéHHbIX TUNoB JTIAI B 3anagHbix ctpaHax. Cpean G3CT
accouumpoBaHHbix ¢ JIAT, cuctemHas cknepogepmus (CC) vawe
BcTpeyaetca B Espone n CLUA, B TO Bpems Kak CUCTEMHas Kpac-
Has BonyaHka (CKB) Haubonee pacnpocTpaHeHa B A3un. Y AaHHbIX
nauueHToB JIA[ MOXeT pa3BnBaTbCA BCNEACTBME WHTEPCTMLMAND-
HOrO MOPaXKeHWs NErkux, Capkonao3a, MMO3nTa UK B peaynbTare
N30NMMPOBAHHOr0 MOPAXEHWUS COCYAOB NErKWX, C BOBMEYEHMEM W
NOCTKaNMNNApHbIX BeHyn [2,4]. B AaHHOI cTaTbe NpuUBeAeHa Kpar-
kast MHAhopMaLMs 0 PacnpOCTPAHEHHOCTM, COBPEMEHHbIX NOAX0Aax
K AnarHocTtuke n nevenmnto naunentos ¢ JIAI C3CT.

nuaemMmuonorua

PacnpoctpaHeHHocTb JIAT N0 pasHbIM OLeHKam BapbupyeTt oT
2,4 1o 15 cny4aes Ha MUNJIMOH B3POCIIOr0 HACENEHMs, OCTUras B
cTpaHax EBponbl 0kono 15-60 nauueHToB Ha MUSIIMOH HAceNeHUs
[2,3]. B nogrpynne accouumpoBaHHbix dhopm JIAT, nuampytoLLei
npuynHoi sensgtotes JTAT C3CT, npenmywecteHHo CC [2]. Okono
90% cny4aes JIAT C3CT cesasaubl ¢ CC (74%), 3CT cmeLLaHHOro
Tmna (8%) unu CKB (8%) [5]. OOHAKO TOYHbIX 3NMMAEMUONOrNYe-
CKUX [AaHHbIX 0 pacnpocTpaHeHHocTy kak G3CT, Tak n JTAT C3CT B
HacTosLiee Bpems Het [1].

CUCTEMHASA CKJIEPOJEPMNA

Mony4eHne gaHHbIX 0 pacnpocTpaHenHocTu JT npu CC 3aBucnt
0T ucnonb3yemoro metoga guarHoctuku (KMOGC, axokapauorpa-
thus (3X0KT)), KOHKpPETHOro NoaxoAa K BbisiBneHuto J1I v ero Tou-
HOCTW (3a4acTyto, B OCHOBE METOJA NIEXUT OLEHKA KIUHUYECKOI
CUMNTOMATUKKL C nocneaytoLum Aoo6cneaoBaHnemM Unn «akTuBe-
HbI CKPUHWHT»), a TaKxXe npogomkutensHocTn GC. HecmoTps Ha
nposeaeHne KIMOC Bo MHOrMX HeAaBHO ONY6IMKOBAHHbIX paboTax,
cneayeT OTMEeTUTb, YTO NPeTecToBas BeposATHOCTL J1T Ao nposeae-
HWUS ANArHOCTMYECKMX TECTOB B 3HAYMTENIbHOI CTEMEHU pa3nuya-
nacb. Kpome T0ro, B 60/bLWWHCTBE NYOIIMKALWIA HE NPeLCTaBNEHbI
AaHHble 0 COOTBETCTBUM AMArHOCTUYECKUX MEePONnpUATUA NPOTO-
KONy CKpuHMHra. Ha pacnpoctpaHeHHocTb JTAI npu GC moryT oKa-
3blBaTb HEKOTOPOE BAWSIHME M3MeHeHus onpepeneHnii JIT, npea-
NOXeHHble B pamkax BcemupHoro Cumnosmyma no JII (WSPH)
[2,4]. B 60nee No3aHMUX MCCef0BaHMAX pacnpocTpaHeHHocTb JTAT
CC cocraBmna 6onee 10% npw AAUTENbHOCTI 3a60MEBaHNSA CBbILLE
10 net. B nonynsuumn naumeHtoB ¢ CC JII BO3HMKana ¢ 4acToTOM
1-2% B rog. 10 LaHHbIM HEKOTOPbLIX aBTOPOB HA6/0AAETCA YCTOM-
4iBas TEHAEHUNA K yBENUYeHNO Konudectsa ciy4aes JIAT GC [4].

CUCTEMHAS KPACHAA BOJTYAHKA

lMo-npeXkHeMy COXpaHAETCA 3HauuTeNbHas HeonpeneneHHOCTb
OTHOCWTENbHO pacnpocTpaHéHHocT CKB, npeanonoXunTenbHo oT
0,5 po 17,5%. 3Tn [aHHble OCHOBAHHbI HA HEBOMbLUKUX CCNeao-
BaHWAX C MCNonb3oBaHWem Tonbko IXOKI kak Metoda oueHku. K
npumepy, B Benukobputanun B nepuog ¢ 2001 no 2006 rr. B pe-
ructpe Haxogunocs 28 naumentos ¢ JTAI CKB, u3 yero 6bina pac-
cyuTaHa pacnpocTpaHeHHocTb 0,1%. Moxoxue BbIBOAbI O HU3KOI
pacnpocTpaneHHocTi JIAT CKB 6biiu nosiyyeHbl B psae Apyrux
cTpad ®panuun n CLUA [4].

CMELLUAHHBIE 3AB0JIEBAHUS COELIUHUTETbHbIX TKAHEA

0 pacnpoctpaHeHHocTn apyriux G3CT ¢ npuaHakamu J1T' cyamTb
L0CTaTO4HO CII0XKHO, YTO CBA3aHO C BbICOKOW pacnpoCTpaHeHHo-
ctbto GG, OTCYTCTBMEM YETKMX KpuUTEpueB AncdepeHLmanbHOi
anarHocTukmn mexxay noarunami G3CT, owmM604HbIM MTPMEMOM He-
KoTopbix hopm CC 3a gpyrue nogtunsl C3CT [4].

MATOTEHE3 W KINTUHWUKA

Kak n B cnyyae wilAl, ans accounmpoBaHHon popmbl JIAI C3CT
HapyLLeHWe CMHTe3a Ba30aKTUBHbIX MeAMaTopoB, Takux Kak NO u
NPOCTaUNKNNHA, U YBEJIMYEHE BaSOKOHCTPUKTOPOB M nponude-
paTWBHbLIX MeAMATOPOB (3HAOTENUH-1) UrpaeT KNKOYEBYO POSb B
perynaumm cocyamcToro ToHyca u Cnoco6CTBYIOT UX PEMOJENTMPO-
BaHuio [5]. Cnegyer 0TMETUTb, YTO MHOTME COBPEMEHHbIE TEopuN
natoreHesa J1I doKyCUpYHOTCA Ha MOBPEXIAEHUN 3IHAOTENUS U
Ancoanasca Mexzly Ba30KOHCTPUKTOPHBIMY U Ba30ANNATUPYIOLLM-
Mun chaktopamu [3]. AucdyHKUMS 3HAOTENNS NEroYHbIX COCYAO0B
paccmaTpuBaeTCs B Ka4eCTBe WHTErpasibHOro natouanonoruye-
CKOro ¢hakTopa, 3anyckatoLlero passuTue n nporpeccuposanue JI
[3,6]. ELle ogHUM MHTEpECHbIM MOMEHTOM B natoreHese J1Al sB-
NAETCA NOBPEXLEHNE KNETOK SHLOTENUs C NOCNeayoLnm Bblae-
NEeHNeM XeMOTaKCUYECKUX BELLECTB, OTBETCTBEHHbIX 3a MUTPALNI0
rNagKoMbILIEYHbIX KIETOK B WHTMMY cocynos [8]. lMocTosHHOe
NOBpPeXJeHne 3HA0TENNs NPUBOLUT K HAPaCTaHWK COCYAUCTON
06CTPYKLMK 1 06/1UTEPALIAK, U CNOCOBCTBYET MPOrPECCUpYLOLLEMY
peMOLenupPOBaHUI0 NEroYHbIX cocynos [3].

Bce 60onblle HakaniuMBawTCA AaHHble, CBUAETENIbCTBYIOLME O
TOM, YTO BOCNaneHue n ayToMMMYHHbIA OTBET MOTYT CNOCOBCTBO-
BaTb BO3HWKHOBEHMIO 1 nporpeccupoBanuto JIAI C3CT, ocobeHHO
y naumeHToB ¢ CKB 1 3CT cmeLlaHHoro Tuna, KoTopbimM TpebyeTcs
paHHee BBeJEHWe KOPTUKOCTEPOMI0B U UMMYHOAENPeCcCcaHToB BO
136exaHne HeobpaTUMbIX MATONOrMYECKUX USMEHEHWIA B J1eroy-
HbIX cocyaax. I Ha060pOT, MMMYHOCYNPECCOPbl He 3PMEKTUBHBI
npu JIAT GG, 4To TpebyeT CBOEBPEMEHHON M arpecCUBHON Tepanun
NAT-cneumdmnyeckumm npenaparamu [5].

BbipaxXeHHas B3aUMOCBA3b MeXAy ayTOUMMYHHbIMU MeXaHU3-
Mamu 1 NeroyHon runepTeHsnen y naunentos ¢ CC 6bina npoaHa-
nuamposaHa u npofeMoHcTpuposada Nunes J.P. 1 coasT. B 04HON
13 CBOWX paboT, B KOTOPOM u3yyanuce coobuueHus o JIAT C3CT,
NPUBELEHHbIX B [IBYX OCHOBHbIX Hay4HbIX 6a3 AaHHbIX [10].

bonbHble ¢ JIAT C3CT — 310 npenMmyLLeCTBEHHO MALMEHTbI XeH-
CKOro0 rona (COOTHOLLIEHUE XXEHLLMHBI:MYX4uHbI 4:1), 6onee cTap-
LUero Bo3pacra (CpefHuiA BO3PAcT HA MOMEHT YCTAaHOBKM AnarHo-
3a 6onee 60 net), MOryT UMeTb COMYTCTBYIOLLME 3200S1€BAHUSA U
MEHbLUYI0 BbDKMBAEMOCTb. HECKOPPEKTUPOBAHHbIA PUCK CMepPTU
ans NNAT CC, no cpasHenuto ¢ WAl cocTanset 2,9 net, 410 B
LLenoM aHanoru4Ho Takosbim npu uJ1Al [2].

Cumntomatuka n knuHuyeckue npossnenus JIAT C3CT u nJ1Ar
0Y€Hb CXO0XW, W TOJIbKO NPOBEJEHNEe CKPUHWHIOBBIX UMMYHONO-
rMYecKNX TECTOB MO3BONIAET MpPaBWUSIbHO MOCTaBUTbL AMArHO3 B
nonb3y JIAI C3CT. Y naunentoB ¢ GC npu OTCYTCTBUM CUMNTOMOB
JII peKoMeH10BaHO BbINONHATL exeroHo IXoKI-uccnenoBaHme B
Ka4eCTBe CKPUHWHIOBOr0 WCCIef0BaHUS, ONnpefensts Anddysu-
OHHYI0 CMOCO6HOCTb NIErkuX U ypoBeHb 6MOMapKepos [2].

KnuHuyeckas cumntomatuka JIAI npexpe Bcero o6ycnosne-
Ha NpU3HaKaMn NPaBOCTOPOHHEN CepAeYHON HeJOCTaTOYHOCTU U
BK/OYaeT B Ce65 ObILLKY, NOBbLILIEHHYO YTOMSIAEMOCTb U Cra-
60CTb, 60S1b B PYAMN, CUHKONAMNbHbIE COCTOAHUSA, Nepebon B pabo-
Te Ceppua, Kallernb U KpOBOXapKaHbe, OTEKN HUKHUX KOHEYHOCTEN
[2,3].

OAbIlLKa MHCMIMPATOPHOTO XapakTepa ¢ TeHAEHLUMEeN K nporpec-
CUPOBAHUIO, SBNSETCA OHUM W3 NEpBbIX CUMNTOMOB 3a60/1eBa-
HUS 11 42CTO CONPOBOX/AETCA YTOMNAEMOCTBI0, 60J1bi0 B 0611aCTU
cepaua, roNoBOKPY)XeHUeM 1 cuHkone [3,7].

bonb B rpyaHoi KneTke y nauneHToB ¢ WAl pa3nnuyHOro xapak-
Tepa, MHTEHCMBHOCTM W NPOLOSIKMTESIbHOCTU. [0M0BOKPYXEHNA 1
CUHKOMaNbHbIE COCTOAHUSA, KaK PE3YnbTaT CHIKEHUs CepLieyHoro
BbI6POCA, TaKXKe ABNATCA He pefKuM npossrennem J1AM n otme-
yaroTcsa 6osee Yem y nonoBuHbI 60NbHbIX ¢ J1T [7].
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Cepauebuenus n nepedomn B pabote cepaua y 60-65% nauueH-
TOB 4aCTO BO3HUKAIOT HA BbICOTE (DU3NYECKUMX HArPY30K, Npu 3TOM
Ha IKI faxKe B TEPMUHANBHOI CTaaun 3a6051eBaHUS He PErucTpu-
PYIOTCS «3/10Ka4€CTBEHHbIE HApyLIeHus putma» [3].

HenpoayKTUBHbIN KalleNb 0TMEYAETCH Y TPETH 60bHbIX ¢ MITAT
1 CBSA3aH C PAAOM (DaKTOPOB (3aCTOMHbLIE SBJIEHUS B MAIOM KpY-
re KpoBOOOpALLEHNs, BOCNANUTENbHbIE W3MEHEHUS B OPOHXaX,
Nerkux, pasapaxeHns BO3BPATHOrO rOpPTaHHOro Hepsa (Mpwm pac-
wupeHHom cTeone J1A)). K peakum npossnenusm JIAT oTHocuTtcs
0CWUMIOCTb rosioca BCNEACTBME CHABNEHUS BO3BPATHOIO ropTaH-
HOr0 HepBa AunaTupoBaHHbIM cTosom J1A [7].

OTeKn HWKHUX KOHEYHOCTEM, acuWT, BbIpAXEHHas cnabocTb —
ABNIAIOTCA CKOpee CUMNTOMammu nporpeccMpoBaHms 3a6osesaHus
W CBUAETENLCTBYIOT 0 MK AMCHYHKLUMM M HApaCcTaHUM CTEMneHu
TPUKYCNUAABLHON HeLOCTaTO4HOCTM [2,3].

KpoBoxapkaHbe Habnoaaetcs pexe 60NbWNHCTBA APYrUX CUM-
NTOMOB (0K0J10 9%) 1 MOXKET ObITb BbI3BAHO YaLLie BCEro paspbliBa-
MU MEeJIKUX 6POHXMaNbHbIX apTepUil CIIM3UCTON 6POHXOB Ha hOHEe
Bbicokoro /1A, Tak n Tpom603m6onnamn B Menkue BeTeu J1A (Ha
(hoHe KoarynaUMoHHbLIX HapyLleHni) [3,8].

Mpu ocmoTpe nauuenTos ¢ WAL, okono 70% UMeIT L1aHo3 ryé
W aKpOLMAHO3 B PA3fIMYHON CTENeHU BbipaXeHHOCTU [3]. VIHTeH-
CUBHBIN «4ePHbIA» LMAHO3, N3MEHeHUs hanaHr nansLes no Tuny
«fapabaHHbIX Nano4yek» W HOITEA MO TUMY «4ACOBLIX CTEKOM»,
ABNAOTCA JOBONBHO PEAKUM NPOSBNEHWEM 6OSIe3HW U B OCHOB-
HOM B TepMUHanbHON cTaguu [9]. YV nauneHToB C BbIPaXEHHON
runeptpodpueii u gunatauuein MK, MoXXHO BepudmMLMpOBaTh yCu-
NEHHYI0 3NUracTpasnbHyo NynbCcaLuuo, HepeaKo YCUEHHYO Nynb-
caumto Hag J1A Bo Il — Ill mexpebepbsx cnesa. Npu BbIpaXXeHHO
runeptpodpum MXK nynbcaums nepeMeLLaeTcs K BepxyLUeyHomn 06-
nactu (MX aBnseTcs BepXyLLKOi cepAua B pesynbTate poTtauun).
lpusHakamm feKkoMneHcaumm y naumeHTos ¢ 1Al no 6onbLiomy
KpYry KpOBOOOpALLEHUs ABASKOTCA OTEKU FONIeHeN 1 CToN, renaro-
Meranus, CUMNTOM «r0JI0Bbl Mefy3bl» (PACLUUPEHNE KOXKHbIX BEH
BOKpYr nynka) [7].

He yTpatuna CBOK pofib W aycKynbTauws, KOTOpas 0OCTaetcs
B2XXHbIM MHCTPYMEHTOM B pykax KnuHuuucta. OHa no3BonseT Bbl-
ABUTb TUMNYHbIE aYCKYNbTaTUBHbIE LWYMbI: akLeHT Il ToHa Hag J1A,
KOTOPbIA ONpefenseTcs y nojasnsioLlero 60bLUNHCTBA NALWEH-
TOB C WIAT, a TaKxXe CUCTONNYECKNIA LLIYM TPUKYCNUAANBHON pe-
ryprutaumm Hag MeyvyeBuIHbIM OTPOCTKOM C NPOBEEeHUeM BLOJb
NpaBoro Kpas rpyanHbl 1 Ha BEPXYLLKY cepaua. Mpu runeptpodun
MK LWym MOXeT cMeLLaTbecsa BNeso [7].

AVWATHOCTUKA W NNEYEHWE

Ponb peBmartonora CBOAWUTCA He TONbKO K MOCTaHOBKE Aua-
rHO3a; NPK HEKOTOPbIX COCTOSHUAX, Takux Kak CKB, obecneyeHune
ONTUMaNbHO MMMYHOCYNPECCUBHOI Tepaniu ABNSETCA KITHOHOM K
ycnewHomy nedeHwnto J1T, u, B oTnn4ne ot npoctoit uJlArl, TeyeHme
JIAT C3CT yacTo MOXET COnpoBOXAaTbCs 0CNOXHeHuaMu 3CT,
PAaBHO Kak 11 cumnToMamm nporpeccuposanus J1 unu nosiBneHnem
HeXenartenbHbIX ABIEHNI HA OOHe cneuudnydeckon Tepanun [4].

MaTorHoMoHUYHbIX cumnToMOB J1Al HeT, paHHAS AWarHOCTUKa
3aTPYAHEeHa, N0 3TON NPUYMHE CPOKK OT MaHWUecTaLum 3abonesa-
HWUS A0 MOCTAHOBKW OKOHYaTeNbHOMO AWarHo3a 3aHWMaloT 0KONo
1,5 — 2 neT. PaHHAs LMarHoctuka BO BCEM MUpe OCTaeTcs npu-
OpUTETHON 3afa4yen COBPEMEHHON MeANLIMHbI U ABASETCS 3aN0rom
PAHHEro NeYeHmns, TaK Kak fevyeHne naToreHeTUHeCKoOn Tepanuen
HA4YMHAETCS B YCNOBMAX COXPAHHOI (DYHKLIMM NPaBOro Xenynoyka
(MX) [2,3,7]. Y BCcex nauueHToB HE06X0AMMO UCKMHOYUTL NaToso-
Vo, NPexae BCEro NeBbIX OTAENOB CepAaua, Kak Hambonee pac-
npocTpaHeHHyo npuyuny JIT (okono 75%), a Takxe Natonoruo

nerkux, XT3, u npoyne peakue 3abonesaHus, NpUBOAALLNE K
nosbiweHunto AJ1A [2].

CoBpemeHHble MeTofbl guarHoctukn JIAI w JIAT C3CT B 06-
CNeSjoBaHWM NALMEHTOB [OCTaTOYHO M3BECTHbI M Mano 4Yem 6y-
JyT oTnmyaTbes Apyr ot apyra. IXoKl ABNAETCA HEUHBA3UBHbLIM
CKPUHUHIOBbIM METOLOM 06CnefoBaHus naumeHToB ¢ J1I. OHa He
TONbLKO NO3BONAET M3MepuTh pag napametpos (OJ1A, TAPSE, CB,
pasmepbl kamep cepaua u JTA), Tak He06X0AMMbIX ANs onpefe-
neHus IxoKr-seposatHocTu JII, HO n ucknwouute JII BCneacTeue
naTonorum NeBbIX Kamep cepAua (BPOXAEHHble MOPOKM cepaua
(BIC), nopaxeHns MUTPANbHOr0 1 a0PTanbHOro KnanaHos) [3].

«30M0TbIM CTaHgapTom» B amarHoctuke J1I asnsetca KIMOC
— WHBA3WBHbIA METOA, NO3BOMSAIOLLMA ONPESennTs reMoanHaMm-
yeckuid Tun JIT 1 yCTaHOBUTb OKOHYaTENbHbIA AUarHo3. HeoTbem-
nembiM KomnoHeHToM B KINOC gns naumeHTtoB ¢ WAl aBnsetcs
OLieHKa Ba30PeaKkTMBHOCTM WK TaK Ha3blBaemas 0cTpas ghapma-
Konoruyeckas npo6a (O®M). Lienb ee BbINOSHEHUS — ONpeaeNinuTb
TeX HEMHOTUX NauneHToB-0TBETYNKOB C UITAl (okono 10-25%) Ha
BO3MOXHYIO Tepanuio 6r10katopamu Kanbumesbix KaHanos (BKK).
Cutyaums ¢ naumeHtamu JIAI C3CT o6cTouT nHave. B menee 1%
CNy4aeB HabNOAAeTCA LONrOBPEMEHHbIA OTBET Ha Tepanuio BKK,
YTO ABUNIOCH OJHOM M3 NPUYMH HeBbinosiHeHus 0PI y nauneHToB
¢ NAT C3CT B pyTuHHOM npakTuke [2,3].

KoHe4Ho, nabopaTopHas AMarHocTuka ManononesHa B BblsiBlie-
Hum JII B LenoMm, OLlHAKO OHa Tak Heobxoduma Ans sepudukalnm
HekoTopbIx BapuanTos J1I. Ceponornyeckue ncenenoBaHns urpa-
0T KN04eBY0 ponb B uckniodeHun C3CT, a Takxke Apyrux BO3-
MOXHbIX NMPUYUH accounmupoBanHbix doopm JTAT (BUY-undpekumn,
BUPYCHble renatuTbl) [2]. VIHTepecHo cnepytolee, 410 okosno 40
% nauneHToB ¢ JTAT UMEKT NOBbILLIEHHbIA TUTP aHTUHYKNEAPHbIX
aHTUTEN, HO 06bI4HO B HWU3KOM TuTpe (1:80). lMpuuenbHOe BHUM-
MaHue cnegyet YAeNUTb UCKMIOYEHUO CUCTEMHBIX 3a60J1eBaHMI,
B vacTtHocTn GC B CBA3W C €e BbICOKOM PacrnpoCTPAHEHHOCTbO
cpean naumeHTos ¢ JIAT. Mpu orpaHuyenHon dopme CC 06bI4HO
06HAPYXXMBAKT aHTUHYKNEapHbIe aHTUTENa, BKNKOYas aHTUTena K
ueHTpomepam, dsDNA, anti-Ro, U3-RNP, B23, Th/To n U1-RNP.
Iuddysnas dopma CC 06bI4HO accoUMMPOBaAHA C NO3UTUBHBLIMM
antutenamu U3-RNP. MaumenTsl, kK npumepy, ¢ CKB MoryT umetsb
AHTUKapLMONMNMHOBbIE aHTUTENA [2].

POJib KOHCEPBATUBHOIO JIEYEHNA N MECTO

PUOLIUTYATA B JIEYEHWUN NAT C3CT

HapylweHne 6anaHca Mexay SHLOreHHbIMU MeJuaTopamu -
NAETCA NPUYUHON U CNEACTBMEM NATONOMMYECKUX NPOLECCOB NpU
JIT; mefuKameHTO3HOE BO3JENCTBUE HA HEKOTOPbIE MOMeKynsp-
Hble NYTW 1 NIEXUT B OCHOBE COBPeMeHHO J1AT-cneunduyeckoit
Tepanuu NpocTaHOULAMM, aHTarOHMCTaMK PELLeNTOPOB SHLOTENN-
Ha (APJ), nHruéutopamu octoamacrepasbl-5 (M®3-5) u ctu-
mynsTopamMu pactTeopumoin ryasunarumknassl (prl) [2,3]. Teope-
TU4yeckas 6a3a B Nosb3y NPUMEHeHNs TapreTHon Tepanuu npu JTAT
C3CT ocHOBbIBaeTCA Ha (PU3MONOrMYeCKNX, natomopgonornye-
CKMX, a TaKXXe PYHKLMOHaNbHbIX cxofcTax atux doopm J1I [3,14].

A6contoTHas Lenb nevyeHust nauueHtos ¢ JIAI aBnsetcs focTu-
)KEHWe cTaTyca HU3KOro pucka, KoTopblil 06bIYHO aCCOLMMPOBAH C
XOpOLUelt TONEPAHTHOCTBIO K (PU3MYECKUM HArpy3kam, XOpOoLUnUm
Ka4yeCTBOM XXM3HW, XopoLuei dyHKLnen MK 1 HU3KUM pucKom ne-
TanbHOCTU [2]. B uenom, Taktuka seaeHus naunentos ¢ JIAI C3CT
1 naumeHTos ¢ WAl BoMKHbI COOTBETCTBOBATL. [1peaNnoChITKON K
Takon pekoMeHZaunu ABNSeTcs TOT (akT, YTo nauueHTtsl ¢ C3CT
ObIIN BKIKOYEHbI B 60IbLUMHCTBO Han60mee BaXKHbIX PaHAOMU3M-
POBaHHbIX KNUHUYeCKNX nccneposannii (PKN), nposoanmblx ans
0406peHus uenoro paga JIAr-cneynduyeckux npenaparos, BKIIO-
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Yas WCCNeaoBaHWA KOMOMHMPOBAHHOI Tepanuu. B pesynbrate
noArpynnoBoro aHanuaa naunentoB ¢ C3CT B 6onblwinHcTBe PKI
ObIN NPOAEMOHCTPUPOBAH 611aronpUATHbLIA 3P EKT TAPreTHOI Te-
panuu. B HekoTopbix PKI otBeT Ha Tepanuto B rpynne JIAI C3CT
Ob11 6051e€ CKPOMHbBIM MO CpaBHeHWto ¢ rpynnon WAl [2].

OaHUM 13 Taknx KpynHbIx nccnenosaHuii asnsetcs PKIA 11 dhasbi
PATENT-1 (NCT00810693), Liefibto KOTOPOro CTano u3y4eHue adh-
(hekTMBHOCTW 1 6€30MacCHOCTM puouuryata ans nededus J1AT. B
HeM NpuHANo y4actue 443 naumenTa ¢ JIAT, 4eTBepTb U3 HUX (OKO-
no 25 %) 6binn ¢ JIAM C3CT. Cpeam BCeX paHLOMU3MPOBAHHBIX
NaLMEHTOB ObINN Kak HauBHbIE, TaK U PaHEe NeYeHHbIe TapreTHOM
Tepanuei (ucknoyeHne n®3-5). Ha nepnog TUTPOBAHMS 1 Yepes
12 Heflenb Tepanuun (KoHew, NoOAAepXXMBatoLLen asbl uccnefoBa-
HWS) MPOM3BOANNACH OLEHKA COCTOSIHWA MauMeHTOB. Puouuryar
3HAYNUTENBHO YNYYLIUA NEPEHOCUMOCTb (OM3UYECKNX HArpy30K Y
nauueHTos ¢ JIAT 1 pag BTOPUYHBLIX Noka3aTenei aMeKTUBHO-
cTu, Tak Hanpumep O6MX yBenuymnach B cpeaHemM Ha 30 M cpeau
NaLMeHTOB, NOMyYaBLUNX MAKCUMaNbHYI0 Pa3oByto A03NPOBKY pU-
oumryara (2,5 Mr) U ymeHbluunacb B rpynne nnawuebéo B cpefHem
Ha 6 M yepes 12 Hef uccnefoBaHns (CpeaHsAs PasHMLA, NOCHUTAH-
Has METOAOM HaWMeHbLIMX KBaapaHToB — 36 M; 95% [N 20-52;
p<0,001). OTMeyeHbl Takxe 3Ha4uMble yay4weHus JICC (p<0,001),
NT-proBNP (p<0,001), ®K no BO3 (p=0,003) [19].

JlonroBpemeHHoe neveHune JIAI uayyanocb B PKW PATENT-2
(NCT00863681) 1 Bkntoyano 363 nauueHta ( B Tom yucne ¢ JIAT
C3CT), koTopble 3aseplunnn ncenegosanue PATENT-1. CpegHss
NPOAOMKUTENBHOCTL JIEYEHUS HA MOMEHT Cpe3a [JaHHbIx — 438
OHeW. B kKa4ecTBe NepBMYHOI KOHEYHOI TOUKM ObiNa BbIGPaHa OLeH-
ka 6€30MacHOCTI W NepeHOCMMOCTI AMIUTENbHON Tepanun puoLm-
ryatom. B uccneposaHun PATENT-2 Habnioganuch AanbHeiLine
YNyYLLEHNs €O CTOPOHbI aucTaHuun 6MXT n ®K no BO3. YactoTa
BbIK1BaeMOCTY naumeHToB ¢ JIAT 4epe3 1 rog coctasmna 97% (95%
N 94-98%) [20]. [1ByxneTHAN BbPKUBaEMOCTb naumeHToB ¢ JTIAT B
ncenegosanuu PATENT-2 cocTasuna 93% (90-95) [21].

Humbert M. 1 coaBT. 0TAENbHO U3y4nnu 3 EKTUBHOCTb U 6€3-
onacHocTb puouuryata ans nededus JIAI C3CT no pesynbratam
nccneposanuin PATENT-1 n PATENT-2 [23]. [JanHoe uccnefosa-
HWe NPeACTaBNseT U3 ce6s MPOCMNEKTUBHO CMNAHUPOBAHHbIA aHa-
nn3 6e30nacHoCTU M 3EKTUBHOCTM puoLuryata B nNoarpynne
nauuentos ¢ JIAI 3CT. MaumenTsl ¢ 3CT B PATENT-1 (111 4erno-
BEK) ObINK CTPATMMLMPOBaHbI B TPU NOATPYNMbI:

. JIAT CC (66 nauueHToB);

. JIAT, accoumnpoBaHHas ¢ apyrumu onpeaeneHHbiMu 3CT
(39 naumeHToB). 3 Hux: accoumnpoBaHbl ¢ CKB (18 naumeHToB),
C peBMaTouaHbIM apTpuTom (11 mauueHToB) 1 accOLMUPOBaAHLI C
apyrumu cmewanHbiMiu 3CT (10 naumeHToB);

. JIAT, accounnpoBaHHas ¢ HeyTo4HeHHbIM 3CT (6 nauu-
eHTOB).

3 111 naumeHToB, 86 nonyyanu puouuryat (okono 77%) (u3
HUX 71 NauMeHT Momyyans MakcMManbHyH pa3oByl A03UPOBKY
2,5 Mr, a 15 nauueHToB - MakCManbHYH pa3oByto 403MPOBKY 1,5
Mr), Apyrue 25 nauueHToB nosyyanu nnaueéo (23%). Mpumeya-
TeNbHO, 4TO B FPynne puouuryata 79 nauueHToB W B rpynne nna-
e60 19 naumeHTtos 3asepwmnu PATENT-1.

94 (85%) naumeHta ¢ JIAI 3CT 3asepwunn PATENT-1 n npu-
Hanu yqacTue B PATENT-2. [inutenbHocTb Tepanum (cpeaHee(CO))
B nonynauum naumeHtos ¢ JIAI 3CT 8 PATENT-2 coctasuna 31+14
MecsLEB. Y)Ke K KOHLY 12 Hefienn Tepanus puouuryatom B Mak-
CUManbHON CYTOYHOW A03MPOBKE 2,5 M MO3BONMMA YBENMYUTH
A6MX B nonynauuu naumeHtoB ¢ JIAT 3CT (cpeaHee(CO)) Ha
+18+51 M B CpaBHEHMM C YMEHbLLEHWEM TaKOBOM B rpynne nnate-
60 -8+110 m. Y naumentoB ¢ JIAI CC, KoTOpble Nony4any puouury-

at, oTMevasnca MeHbwuin npupoct A6MX (+4+43 M), HO Npu 3TOM
0TME4anoch CyLLeCTBEHHOE YMeHbLLeHKe [6MX B rpynne nnaebo
(-37+120 ™) K KOHUY 12 Hegenu.

B nogrpynne nauueHToB JIAI, accouumpoBaHHbIX C ApYri-
mun onpegeneHHbiMU 3CT GbIM NOKa3aHbl CX0XWE YyyLLeHNUs B
rpynnax puouuryata u nnaue6o K KoHuy 12 Hegenu. Y HauBHbIX
NaLMeHTOB, NaLWEHTOB, paHee nony4asLuux JTAT-cneunuyeckyo
Tepanuio W NauueHTOB C COMYTCTBYHOLLEA MMMYHOCYNPECCUBHOIA
Tepanueit 6biNM NPOAEMOHCTPUPOBAHBI CXOXMNE M3MEHeHus (0T
ucxogroro) B A6MX (cpeanee(CQ)) K KoHuy 12 Hegenu (21+53,
17+50, 14263 COOTBETCTBEHHO).

B nccnenosanum PATENT-2 ynydwenus [16MX B 3Ha4UTENbHON
CTENeHN NOAAEPXKMUBANUCL B TeYeHUe 2 NeT y nauneHTos ¢ JIAT
3CT; rpynnax JTAI CC v JTAT, accoumnpoBaHHas ¢ apyrumu onpe-
nenenHbiMn 3CT. Y 97% naumenTos ¢ JTAI 3CT Ha Tepanuu puoun-
ryatom K KoHuy 12 Hegenn ®K no BO3 ynyywmncs, nubo octancs
6e3 N3MeHeHU (B CpaBHeHMM ¢ 75% B rpynne nnaye6o). Pesynb-
TaTbl 6bIIM cxoxumun B nogrpynnax «J1AI GC» n «JTAT, accoumn-
poBaHHas ¢ apyrumu onpeneneHHbiMi 3CT». ABTOPbI NPUXOAAT K
BbIBO/LY, YTO PUOLMTyaT NMO3BONNA YAYHLINUTb P KOHEYHbIX TOYEK
apdextusHocTn y nauueHTos ¢ JTIAT 3CT, Bkntoyas 6MX, ©K no
BO3, JICC n cepaey4Hblit UHAEKC, HECMOTPA HA TO YTO YNYYLLEHUS
ObIN MEHee BbIPAXEHbI, YeM B 06LLEA NONYNALNMKM MALUWNEHTOB
PATENT-1.

Ha npoTsbkeHun 2 neT Tepanun puoLMryaTtom B MCCNEA0BaHNN
PATENT-2 Bbhxusaemoctb naumentos ¢ JIAI 3CT 6bina cxogHoiA
C TOW, KOTOpas Habnganach y nauueHToB ¢ WAMOMATUYECKON/
cemenHoi JIAT B nccnepoBanun PATENT-2 (93%). 3To BaXkHoe
HabneHne, NOCKObKY paHee Co06LLIanoch, YT0 CMEPTHOCTb OT
JIAT 3CT BbIwwe, 4em TakoBas npu WA, HECMOTPS HA COBPEMEH-
Hyl0 Tepanuio.

Ynyywenns O6MX, koTopble Obi OTMEYEHbI Y paHee Nony-
yaBlux Tepanuto IPA nauuentos, (53% nonynauum JIAT 3CT)
MO3BONAOT NPEANONOXUTb, YTO PUOLMIYaT MOXET 0KasaTb [0-
MOJSTHUTENbHBIA TepaneBTUYecKNi 3pekT (NoNb3y) NaumeHTam ¢
JIAT 3CT, nonyyatowmm IPA. 10T (hakT, B CBOK 04epeab, CBUE-
TeNbCTBYET B NOJb3Y NOTEHLMANIBHOIO UCMOMb30BaHNA KOMOUHN-
POBAHHOM Tepanui y JaHHON NOATPYNMbl NALMEHTOB.

9TN Xe NOATBEPXIEHUS MOXHO BCTPETUTb B OBGHOBMEHHbIX
peKoMeHAaLMAX KOHCEHCYCHOW KoHdepeHuun B KenbHe 2018,
COMacHO KOTOPbIX AN BHOBb [WAarHOCTUPOBAHHbIX NALMEHTOB C
knaccuyeckumu coopmamu JTAT, @ UMEHHO ANS MOMOAbIX Naum-
@HTOB 663 3HA4YMMbIX (CEPbE3HbIX) CEepAe4HO-NEr0YHbIX KOMOp-
OUOHbIX COCTOSHWIA/3260M€BaHNII PEKOMEHYIOT WUCMoNb30BaTh
HavanbHyl0 KOMOWUHWPOBAHHYKD Tepanuio (OBOMHAs NepopanbHas
KomO6uHupoBaHHas Tepanusa 3PA n ctumynatopsl pll unn 3PA
u n®[13-5) B KayecTBe cTaHaapTa neveHus. MoHoTepanus 60/b-
LIe He CYMTAETCA OMTUMANbHOM ANS NEYeHUs Takux NaLWeHTOB.
MaumeHtam ¢ «knaccuyeckoi» JTAT, KOTOpble HaX0AATCA B 30HE
BbICOKOIO pUCKA PEKOMEHAYETCA TPOIHas cTapToBas KOMBUHUPO-
BaHHas Tepanus ¢ A06aBNEHWEM aHanoroB npocTauuknnHa. [ns
naunenToB ¢ JIAT 1 3HaYMMbIMU (Cepbe3HbIMK) KapanonybMo-
HaNbHbIMU KOMOPOUAHLIMU COCTOAHUAMM/3a060/1€BAHNAMN PEKO-
MEHJIYeTCA Ha4nHaTb NIeYeHIe B PeXXMMe MoHoTepanu. KombuHu-
pOBaHHas Tepanisa y Takux NaLMeHTOB A0MKHA ObITb PACCMOTPEHA
VHAMBUAYANbHO B K2X[AOM KOHKDETHOM cry4ae. [laHHble peKo-
MeHJauun Takxe NpeaycmaTpyuBaloT cMeHy npenapatos ¢ nd9-
5 Ha ctumynsaTopbl prll Ha MHAMBMAYANbHON OCHOBE, 4YTO B pPsfe
CNy4aeB MOXET SBNATLCA ONTMMaNbHbIM MOAX0A0M B CPaBHEHUN
C 3ckanaumei Tepanuu [22]. Takoih noaxoq ABNsAeTCs HU 6e3oc-
HOBATE/IbHBIM U 3TO CBA3ZAHO C 6OMbLUMHCTBOM NauueHToB ¢ JIAM
(N0 HEKOTOPbIM JaHHbIM — 10 60%) HeOCTATOYHO OTBEYAOLLMX HA
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Tepanuio nP3-5 [24].

MpWYMHBI 3TOrO MOTYT KPbIThCA B MOHWKEHHOW KOHLEHTpauum
aHporeHHoro NO B CTEHKe Iero4HbIX cocyaoBs 60mbHbIX JIAl, a Tak-
Xe B paspyueHun urM® usoepmertamu ®L13, B OTHOLLIEHUM KO-
TOPbIX AKTUBHOCTb CUNAEHAMUIA HEBENWUKA WU OTCYTCTBYET [25].
B cBA31 C 3TUM ObINI0 BbICKA3aHO NPELNON0XeHMe, YTO XOPOLLEeN
anbTepHaTUBON N1 60MbHbIX JIAT, He 0TBEYaloLNX Ha Tepanuio
n®3-5, mornu 6bl cTath cTumynaTopsl pri [26].

Pnouuryar o6nafaer ABOWHbIM MeXaHW3MOM [eNCTBUSA: BO-
nepBbIX, CNOCOOCTBYET NOBbILIEHNIO CUHTE3a UTM® nocpeacTBoM
npamon ctumynauum pril, nogo6Ho NO v He3aBUCUMO OT HEro;
BO-BTOPbIX, CeHCUounuampyet plll K 3HOOreHHoMy okcuay asoTa
nytem crabunusauun ceaszm NO-pl'Ll. BoccTaHOBNEHNe €CTECTBEH-
Horo meta6onuyeckoro nyt NO-plL-ufM® Bbi3biBaeT yBenu-
yeHue npogykumm urM®. Cnoco6HOCTL puoLmMryata CTUMynMpo-
BaTb cuHTe3 UIM® B ycnosusx fedmunra okcuaa asora, 4acto
Habntogaemoro npu JIAI, — noTeHUnansHOe NPeuMyLLECTBO nepen
n®03-5 [16, 24, 26].

Mpw BbIGOPE JIAT-cneundnyeckon Tepanum ans nevyeHns nauu-
eHToB JIAl ¢ cucTemMHbIMK 3260s1eBaHUAMU, B YacTHocTn GG, cre-
[yeT 6paTb BO BHUMAHWE HAM4uMe reHepann3oBaHHON MUKPOAHTU-
0naTUM 1 Lpyrue COCyANUCTbIE NOPAXEHNA, TaKNe KaK UruTaNbHbIe
A3Bbl B @HAMHE3e UMW Ha TEKYLUMA MOMEHT. Jle4eHne nauneHTos
c JIAT C3CT 60nee KOMNIEKCHOE MO CPABHEHUIO C JIeYEHWEM na-
umeHToB, ctpagjatowwmx WAl mmyHocynpeccuBHas Tepanus,
KOMOMHWUPOBAHHAA TNHOKOKOPTUKOCTEPOUHAA Tepanus U LMKIIO0-
hochamuz MOryT yNyyLUTb KNUHUYECKOE COCTOSIHUE NALMEHTOB
c J1AT, accouumnposarHoi ¢ CKB unu cmewanHsimu 3CT [2].

BO3MOXHOCTN NpPUMEHeHUss KOMOGWHWPOBAHHOW Tepanuu npu
JIAT C3CT u3yyanucb B CUCTEMATUYECKOM 0630pe U MeTaaHannse
Pan J. n coaBTopoB. B pamkax uccnegosaHus npoBoAnICS NOMCK
PKI, B KOTOpbIX CpaBHWUBANMCL CTAPTOBbIE KOMOMHUPOBAHHASA U
MoHoTepanus JIAT-cneundmyeckuMm npenaparamu y naLmeHToB ¢
C3CT, B 6a3ax KokpaHosckon 6ubnuotekn, MEDLINE, PubMed u
EMBASE. B meTtaananua 6binn BkntoyeHbl 6 PKW ¢ yqactnem 963
nauueHToB. ABTOpamu 6blis1 cienaH BbIBOA 0 60nbLUeit 3 deKTnB-
HOCTW KOMOWHMPOBaHHOW Tepanuu y nauueHtos ¢ JIAI C3CT B
OTHOLLIEHUM PUCKA KITMHUYECKOr0 YXYALIEHUs U TONEePaHTHOCTM K
tbusnyeckoir Harpyske [11].

VImeroTcs Takxxe eauHUYHble COOO6LLEHUS 0 KOMOWUHWPOBAHHO
Tepanum nauneHToB ¢ JIA[ CC n CKB (nepekpecTHbli CUHAPOM).
KoM61HUpOBaHHAsA Tepanus 3akNioyanacb B Ha3Ha4YeHUU CTUMY-
NATOPA PaCcTBOPMMON ryaHUnaTLmMKIasbl proLmryara i UMMYyHOCY-
NPeccuBHOM Tepanuu. B pesynbTarte Takoro noAxoja K feveHnio
Habl0Janoch YMeHbLIeHne cuctonuyeckoro JJ1A u 6onee 6naro-
npuatHoe TeveHne G3CT [12].

B cepumn kKnuHn4eckux cny4aes onucabl naumeHTsl ¢ JIAT C3CT,
KoTOpble 6binn nepesefersbl ¢ UPL3-5 Ha puoumryar B pesynorare
HEeJ0CTaTO4HOr0 TepanesTUYecKoro OTBeTa. [lepeBof Ha puoum-
ryat ynydqwun ApixaTenbHble W reMOAMHAMUYECKNe nokasarenu
1 NPOAEMOHCTPUPOBAN 61aronpUATHLIA Npodunb 6e30NacHOCTL
[13].

EAVHCTBEHHbLIM NpefCcTaBUTeNIeM rpynnbl cTUMynaTopos plrll Ha
CErofHALHUA fieHb ABNAETCA puouuryat, B Poccun oH ofo6peH
Ang nedeHuns Hekotopbix oopm JTAT (WJTAT, HacnefcTeeHHas JIAT,
JIAT C3CT) v XT3JII B MoHOTepanuu nu6o B kom6uHauum ¢ AP3
unu npoctaHomgamu [16]. 3a c4eT JBOAHOIO MexaHU3Ma encTBus
0Ka3blBaET B/IUAHME HA NOBbILLEHWE YpOBHA LIM® 1 npusoauT K
Ba3openakcaumu, NoAaBeHuio nponudepaumnm u aHTuuopo3Ho-
My 3dpdbekTy, 4TO 6bI10 NPOAEMOHCTPMPOBAHO HA AKCMEPUMEH-
TanbHbIX Mogensax J1I [15,18].

Takve rpynnsl npenaparos, kak npocraHougsl, ud®3-5 n APJ

CNOCOOCTBYIOT YNYYLUEHWIO TEMOLMHAMUKN W (Mnn) OyHKLMO-
HaNbHOrO COCTOAAHUS, OAHAKO MOposornyeckme n3meHeHus J1A
BEPOATHO OrpaHUYUBAIT 3(PYEKTUBHOCTb NPUMEHEHWUS LaHHOM
Tepanuu [8]. KnuHn4yeckum npeumyLLecTBOM puouuryara aBnset-
ca ero agdpekTnHocTb npu JTAI C3CT, a noTeHUManbHo BbIrof-
HbIMW 0CO6EHHOCTAMMU MeXaHW3Ma [eiCTBUS — HE3aBMCUMOCTb OT
YPOBHS 3HJOTEHHOro oKcupAa asota npu cuHtese UM® u Hesa-
BUCUMOCTb OT fpyrux (nomumo ®[135) nsodepmeHToB (Pocto-
anactepas [15,17].

OBCYXAEHWE

JIAT C3CT — npepfcTasnser co60M rpynny CHOXHOW M pas-
HOO6PA3HOI NaTonorMu, Npu KOTOPOW YCTAHOBKA MPaBWUISIbHOMO
AnarHosa kak B oTHoweHun C3CT, TaK 1 B OTHOLUEHUM (HOPMbI
JII gBnsieTcs NepBbiM U 04eHb BAXKHBLIM LUArOM K ONTUMANIbHOMY
neyeHunto. [MarHocTuKa, NeveHne n HabniofeHne 3a Takumm na-
LueHTamm TpebytoT BHUMAHMS He ToNbKO K JTT, HO M K CUCTEMHO-
My 3a60M1€BaHMI0, NieXallemy B ee OCHOBE, M0 NPUYKUHE TOrO, YTO
NporpeccmMpoBaHine 3a60oeBaHns U yXyLaLeHune COCTOSHNA MOXET
ObITb BbI3BAHO KaK OCHOBHbIM 3260/16BAHUEM, TaK U €r0 OCNOXHE-
Huem (JT1) B BUAe cepeyHON HeJOCTaTOYHOCTI N CHYDKEHUSA Tone-
PaHTHOCTW K MOCTHarpyske [4].

Ons naumento ¢ JIAT C3CT, pekomeHayeTcss WCMONb30BaTh
TaKOMN Xe anroput™ Tepanuun, 4to U Ang naumeHtos ¢ WAL, yTo
MMEET BbICOKMIA KNAacCc PeKOMEeHLAaLMiA 1 YpOBEHb [0Ka3aTenbHO-
ctu (IC) [2].

MaumeHTbl ¢ JIAT 3CT umetoT 60nee He6aronpusTHLIA NPOrHO3
B CpaBHEHMM C nauueHTamu ¢ WIAT; 4actota BbDKMBAEMOCTM Na-
uneHtoB ¢ JIAI CC xyxe, 4em TakoBas y nauueHToB ¢ JIAT 3CT,
He cBsadaHHoW ¢ CC. OTseT Ha JIAT-cneunduyeckyo Tepanuio y
naumenToB ¢ JTIAT 3CT (8 yactHocTw JIAT CC) B cpaBHeHum ¢ na-
umeHtamu ¢ WIAT yacto cHuxeH [23]. CoBpeMeHHas TapreTHas
Tepanus NO3BONAET YNYYWUTb (PYHKUMOHANBHOE COCTOSHUE Op-
raHu3ma, remoguHamu4eckue u nabopatopHble NokKasaTtenn He-
KoTopblx doopm J1AT, B ToM yucne u JIAT G3CT. bonee Toro, ee
NPUMEeHeHNe acCoLMMPOBAHO C AOCTATOMHO BLICOKUMM Ludpamu
BbIXBAEMOCT NMAUWEHTOB, YTO NOATBEPXAAET PAL KIMHUYECKUX
nccnefoBaHnin u perncTpos [27].

MomMMMO BasafuNaTaLMOHHOA aKTUBHOCTM, PUOLMTyaT Takxe
o6nagaet aHTMUOPOTUYECKUMM, AHTUNPONINGEPATUBHLIMU 1
NPOTUBOBOCNANUTENbHbIMU dpdpekTaMn. Puouuryar MoxeT oka-
3aTb AONOHUTESIbHBIA TepaneBTUHecKnin apdexT (Nonb3y) naum-
eHTam ¢ JTAT 3CT, nonyyatowmm IPA. 3T0T (hakT, B CBOIO 04epefb,
CBMIETENbCTBYET B NOJIb3Y NOTEHUNANbHOTO UCMOb30BaAHMS KOM-
OWHMPOBAHHOM Tepanun y JaHHOW NOArpYNMbl NaumeHToBs [23].

OTpaxeHue NOTEHLMANbHON MOMb3bl KOMOWHUPOBAHHOW Te-
panun 6binn HaliieHbl B 06HOBNEHHBIX PEKOMEHAALMAX KOHCEH-
CYCHOW KOH(pepeHuun B KenbHe. CTapToBas KOMGMHMPOBaHHAs
Tepanus Ans HamBHbIX MAUWEHTOB W BO3fepXaHue OT Hee Ans
NaLMeHTOB NOXWUIIbIX C TAXKESTbIMU CONYTCTBYIOLLMMU 3a6051€BaHU-
MK, a TaKxe cmeHa W®O3-5 Ha ctumynaTopbl pll Ha MHANBHK-
JyanbHOWM OCHOBE, CHUTAETCS Hambomnee onTUManbHbIM NOAX0LOM
neveHms naumeHTos ¢ JIAT [22]. be3onacHOCTb U 3)HEKTUBHOCTb
cMeHbl Tepanum ¢ ndL13-5 Ha puoumnryat npoLeMOHCTPUMPOBaHA B
psae uccnefosanuin [24].

PackpbiTie uHTepecoB: nyonukauus npu nogaepxke AO baiiep.
KomnaHus Bayer noanep»usana TeXHUHECKYH0 peaakLuio cTatbi 1
o6ecneynBana B3aMMOAECTBIE MeXy aBTOPaMI HACTOALLEA ny-
6nukauun. @rHaHCcOBas NOAAEPXKKa aBTOPOB 3a NPOLECC/pesynb-
TaT HanucaHua nyenukauum He ocyLLLecTBNANACh.
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SUMMARY

Soluble guanylate cyclase (sGC) is a key signal-transduction enzyme
activated by nitric oxide (NO). Binding NO with sGC - enzyme catalyzes
the synthesis of a signal molecule of cyclic guanosine monophosphate
(cGMP), which plays an important role in the regulation of processes that
affect vascular tone, proliferation, fibrosis and inflammation. Impaired
bioavailability and/or responsiveness to endogenous NO has been
implicated in the pathogenesis of cardiovascular and other diseases.
Pulmonary arterial hypertension (PAH) is a well-known complication
of systemic connective tissue diseases (CTD) and ranks second among
the most common types of PAH after idiopathic PAH (IPAH). The usage
of organic nitrates and other NO donors has limitations, including non-

Information about authors:

specific interactions of NO with various biomolecules, lack of response
and the development of tolerance following prolonged administration.
Compounds that activate sGC in NO-independent manner might
therefore provide considerable therapeutic advantages. The purpose of
this article is to provide contemporary data on the management and
treatment of patients, as well as the role of specific therapy and the
place of riociguat in the treatment of patients with CTD associated PAH.

Keywords: pulmonary hypertension (PH), pulmonary arterial
hypertension (PAH), pulmonary arterial hypertension associated with
systemic connective tissue diseases (PAH CTD), PAH-specific therapy,
riociguat
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INTRODUCTION

The term PAH describes a group of conditions associated with PH,
that have similar hemodynamic characteristics: precapillary PH with
increased mean pulmonary arterial pressure (mean PAP) > 25 mm
Hg at rest (as assessed by right heart catheterization (RHC)), as well
as a number of other parameters, such as pulmonary capillary wedge
pressure (PCWP) < 15 mm Hg and pulmonary vascular resistance
(PVR) of > 3 Wood units [2,3].

PAH is a well-known complication of systemic connective tissue
diseases (CTDs), especially systemic scleroderma, systemic lupus
erythematosus, mixed connective tissue diseases (MCTD) and, to a

lesser extent, rheumatoid arthritis, dermatomyositis and Sjogren’s
syndrome. PAH CTD is one of the most common types of PAH in the
western countries. Systemic scleroderma is a CTD associated with
PAH, which is most prevalent in Europe and the United States, while
systemic lupus erythematosus is more common in Asia. In these
patients, PAH can develop due to interstitial lung damage, sarcoidosis,
myositis, or as a result of isolated damage to the pulmonary vessels
with the involvement of postcapillary venules [2,4]. This article
provides a summary of the prevalence, current approaches to the
diagnosis and treatment of patients with PAH CTD.
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EPIDEMIOLOGY

Data on the prevalence of PAH are well known and, according
to various estimates, vary from 2.4 to 15 cases per million adults,
reaching about 15-60 patients per million population in Europe [2,3].
PAH CTDs, mainly systemic scleroderma, are the leading cause [2]
of PAH in the subgroup of PAH-associated forms. There is another
point of view, about 90% of cases of PAH CTDs are associated with
systemic sclerosis (74%), mixed connective tissue disease (8%) or
systemic lupus erythematosus (8%) [5]. However, there is currently
no accurate epidemiological data on the prevalence of both systemic
diseases and PAH CTDs [1].

SYSTEMIC SCLERODERMA

The data on the prevalence of PH in scleroderma depend on the used
diagnostic method (RHC, Echocardiography), diagnostic approach
and its accuracy (but often the method is based on the assessment
of clinical symptoms or other “active screening” methods), and also
SSc duration.

Despite of the fact that RHC was carried out in many recently
published researchers, it should be noted that the pre-test likelihood
of PH and the results of diagnostic tests were significantly different. In
addition, there is lack of corresponding data on the relevant diagnostic
measures and the screening protocols in most publications. Some
changes in definition of PH proposed by the World Symposium on
Pulmonary Hypertension (WSPH) may affect the prevalence of PAH
SSc [2,4]. More recent studies showed the prevalence of PAH SSc
as more than 10% in the population with at least 10 years disease
duration. The incidence of PH in the patient population with SSc¢ was
estimated as 1-2% per year. According to some authors, there is a
steady increase in the number of patients with PAH SSc [4].

SYSTEMIC LUPUS ERYTHEMATOSUS (SLE)

There is still a significant uncertainty in prevalence of SLE,
presumably of 0.5 to 17.5%. These data are based on small studies
using echocardiography as the only assessment method. For example,
the PAH SLE prevalence as 0.1% was calculated based on 28 patients
with PAH SLE who were included in the register in the UK, between
2001 and 2006. Similar conclusions on the low prevalence of PAH
SLE were obtained in several other countries, France and the United
States [4].

MIXED CONNECTIVE TISSUE DISEASES (MCTD)

The prevalence of other MCTDs associated with PH is rather
difficult to estimate due to the high prevalence of SSc, the absence of
clear criteria for differential diagnosis between MCTD subtypes, and
misdiagnosis of some scleroderma forms as other MCTD subtypes

[4].

PATIENTS AND CLINICAL PICTURE

As in case with IPAH, impaired synthesis of vasoactive mediators,
such as NO and prostacyclin, and increased levels of vasoconstrictors
and proliferative mediators (endothelin-1) play a key role in the
regulation of vascular tone and contribute to their remodeling in PAH
CTD [5]. It should be noted that many modern theories of the PH
pathogenesis focus on damage to the endothelium and the imbalance
between vasoconstriction and vasodilation mediators [3]. Pulmonary
vascular endothelial dysfunction is considered to be an integral
pathophysiologicalfactorthattriggersthe developmentand progression
of PH [3,6]. Another interesting moment in the pathogenesis of PAH
is the releasing of chemotactic factors responsible for the smooth
muscle cell migration into the vascular intima due to the damage of
endothelial cells [8]. Permanent damage of the endothelium causes
an increase in vascular obstruction and obliteration, and contributes
to progressive remodeling of the pulmonary vessels [3].

There is growing evidence that inflammation and an autoimmune
response could contribute to the onset and progression of PAH
CTD, especially in patients with SLE and mixed CTD who require
early usage of corticosteroids and immunosuppressants to avoid
irreversible abnormal changes in the pulmonary vessels, and vice
versa, immunosuppressant drugs are ineffective in PAH SSc, which

requires aggressive PAH-specific therapy [5].

J.P. Nunes et al. reviewed PAH CTD reports from two main scientific
databases. The strong relationship between autoimmune mechanisms
and pulmonary hypertension in patients with SSc was analyzed and
demonstrated in one of their studies [10].

Patients with PAH CTD are mostly females (female to male ratio of
4:1), mainly older (mean age at the time of diagnosis is more than 60
years old), who may have comorbidities and lower survival rate. The
unadjusted risk of death for PAH SSc compared with IPAH is 2.9 years,
which is generally similar to that for IPAH [2].

The symptoms and clinical manifestations of PAH CTD and IPAH
are very similar, with only screening immunological tests allowing to
correctly diagnose PAH CTD. Patients with SSc without PH symptoms
are recommended to annually undergo echocardiography as a
screening investigation, determine the diffusing capacity of the lung
(DL) and biomarker levels [2].

Clinical symptoms of PAH are primarily caused by signs of right
heart failure and include dyspnea, fatigue and weakness, chest pain,
syncope, irregular heart rate, cough and hemoptysis, and lower
extremities edema [2,3].

Inspiratory dyspnea with a tendency to progression is one of the
first symptoms of the disease and is often accompanied by fatigue,
chest pain, dizziness and syncope [3,7].

Chest pain in IPAH patients has different features. Dizziness and
syncope as a result of decreased cardiac output (CO) are also not
uncommon manifestations of PAH and are observed in more than half
of patients with PH [7].

In 60-65% of patients, palpitations and irregular heart rate often
occur during intensive physical activity, while “malignant arrhythmias”
are not recorded on the ECG even in the terminal stage of the disease
[3].

Nonproductive cough occurs in one third of patients with IPAH
and associated with a number of factors (pulmonary congestion,
inflammatory changes in the bronchi, lungs, irritation of the recurrent
laryngeal nerve (with dilated pulmonary artery)). Rare manifestations
of PAH include hoarseness due to compression of the recurrent
laryngeal nerve by the dilated PA [7].

Edema of the lower extremities, ascites, significant weakness are
rather symptoms of disease progression and indicate right ventricular
dysfunction and increasing severity of tricuspid regurgitation [2,3].

Hemoptysis is less common than most other symptoms (about 9%)
and can be most often caused by ruptures of small bronchial arteries in
the bronchial mucosa due to high PAP and by thromboembolism into
small branches of the pulmonary artery (associated with coagulation
disorders) [3,8].

An examination of patients with IPAH reveals about 70% of patients
with cyanosis and acrocyanosis of different severity [3]. Intense “black”
cyanosis, deformation of the fingers also known as “clubbed fingers”,
and “watch-glass nails” are a rather rare signs of the disease and
mainly in the terminal stage [9]. Patients with severe RV hypertrophy
and dilatation may have epigastric pulsation over PA in the 2nd and
3rd left intercostal space. In severe RA hypertrophy, the pulsation
moves to the apical region (RV becomes the heart apex as a result of
rotation). Signs of decompensation in IPAH patients in the systemic
circulation are swelling of the legs and feet, hepatomegaly, the “caput
medusae” sign (dilated cutaneous veins around the umbilicus) [7].

Auscultation remains an important tool in the clinician’s practice. It
allows to identify typical auscultatory murmurs: second heart sound
over PA, which is detected in the overwhelming majority of IPAH
patients, as well as the systolic murmur of tricuspid regurgitation
over the xiphoid process, radiating to the right side of the sternum
and to the apex of the heart. The murmur may shift to the left in RV
hypertrophy [7].

DIAGNOSIS AND TREATMENT

The role of a rheumatologist is not only making a diagnosis; in some
conditions, such as SLE, optimal immunosuppressive therapy is the
key to successful treatment of PH, and, unlike IPAH, PAH CTD can
often be accompanied by complications of CTD, as well as symptoms
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of PH progression or development of adverse events due to taken
specific therapy [4].

There are no PAH-specific symptoms; early diagnosis is difficult, for
this reason, the time from manifestation to the final diagnosis takes
about 1.5 to 2 years. Early diagnosis remains a priority for current
medicine throughout the world and is the key to early treatment, since
pathogenetic treatment is started under conditions of intact right
ventricular (RV) function [2,3,7]. It is necessary to rule out primarily
the left heart disease as the most common cause of PH (about 75%),
as well as lung disease, CTEPH, and other rare conditions leading to
increased PAP in all patients [2].

Current diagnostic methods for PAH and PAH CTD during an
examination of patients are well known and will not differ significantly
from each other. Echocardiography is a non-invasive screening method
for examination patients with PH. It not only allows to measure several
parameters (PAP, TAPSE, CO, dimensions of the cardiac chambers
and PA), so necessary to determine the echocardiographic probability
of PH, but also to rule out PH due to a left heart disease (congenital
heart defects (CHD), mitral and aortic valve diseases) [3].

The “gold standard” in the diagnosis of PH is RHC — an invasive
method that allows to determine the PH hemodynamic type and
determine a diagnosis. An integral component in RHG for IPAH patients
is an assessment of vasoreactivity or the so-called acute vasodilator
testing (AVT). Its purpose is to identify those few responders with IPAH
(about 10-25%) to possible therapy with calcium channel blockers
(GCBs). The situation with PAH CTD patients is different. Less than 1%
of patients experience a long-term response to CCB therapy, which
is one of the reasons for not performing AVT in PAH CTD patients in
routine practice [2,3].

Indeed, laboratory tests are less useful than others in detecting PH,
but they are necessary for verification of some PH variants. Serological
tests play a key role in ruling out CTDs, as well as other possible
causes of associated forms of PAH (HIV infection, viral hepatitis)
[2]. Interestingly, about 40% of PAH patients have increased titers of
antinuclear antibodies, but usually low (1:80). Close attention should
be paid to ruling out systemic diseases, in particular SSc because of
its high prevalence among PAH patients [2].

In limited SSc, antinuclear antibodies are usually detected, including
anti-centromere, anti-dsDNA, anti-Ro, anti-U3-RNP, anti-B23, anti-
Th/To and anti-U1-RNP antibodies. Diffuse scleroderma is usually
associated with positive anti-U3-RNP antibodies. Patients with SLE,
for example, may have anticardiolipin antibodies [2].

THE ROLES OF CONSERVATIVE TREATMENT AND

RIOCIGUAT FOR THE TREATMENT OF PAH CTD

An imbalance between endogenous mediators is the cause and
consequence of pathological processes in PH; drug effects on
certain molecular pathways are the basis of current PAH-specific
therapy with prostanoids, endothelin receptor antagonists (ERAs),
phosphodiesterase-5 inhibitors (PDE5 inhibitors) and soluble
guanylate cyclase (SGC) stimulators [2,3]. The theoretical evidence for
PAH-specific therapy usage in PAH CTD is based on physiological,
pathomorphological, and functional similarities of these PH forms
[3,14].

The absolute goal of therapy for PAH is to achieve a low-risk status,
which is usually associated with good exercise tolerance, good quality
of life, good RV function, and low risk of mortality [2].

In general, the management of patients with PAH CTD and patients
with IPAH should be similar. This recommendation comes from the
fact that many patients with CTDs were included in the majority of
randomized clinical trials (RCTs) conducted to receive approvals for
a range of PAH-specific drugs, including combination therapy trials.
A subgroup analysis of patients with CTDs in most RCTs showed the
beneficial efficacy of specific therapy. In some RCTs, the response
to treatment in the PAH CTD group was more modest compared to
the IPAH group [2]. One of these major studies is a phase Ill RCT,
PATENT-1 (NCT00810693), the objective of which was to investigate

the efficacy and safety of riociguat for the treatment of PAH. The study
included 443 PAH patients, with a quarter of them (about 25%) having
PAH CTD. All randomized patients were both: naive and pretreated
with PAH-specific therapy (except for PDE5 inhibitors).

The patients were assessed during the titration period and after 12
weeks of therapy (the end of the maintenance phase of the study).
Riociguat significantly improved exercise capacity and some other
parameters in PAH patients (mean 6MWD increased to 30 m in
patients treated with the maximum single dose of riociguat (2.5 mg)
and decreased to 6 m in the placebo group at study week 12 (the mean
difference calculated by the least squares method is 36 m; 95% Cl:
20-52; p <0.001). Significant improvements were also noted in PVR
(p <0.001), NT-proBNP (p <0.001), and WHO FC (p = 0.003) [19].

Long-term treatment of PAH was studied in the PATENT-2 RCT
(NCT00863681) and included 363 patients (including those with
PAH CTD) who completed the PATENT-1 study. The mean treatment
duration of it was 438 days. An assessment of the safety and
tolerability of long-term treatment with riociguat was selected as the
primary endpoint. The PATENT-2 study showed further improvements
in 6MWD and WHO FC. The survival rate for PAH patients at 1 year
was 97% (95% Cl 94-98%) [20]. The two-year survival rate for PAH
patients in the PATENT-2 study was 93% (90-95) [21].

Humbert M. et al. separately studied the efficacy and safety of
riociguat for the treatment of PAH CTD patients based on results of
both trials: the PATENT-1 and PATENT-2 studies [23]. This research is
a prospectively planned analysis of the safety and efficacy of riociguat
in a cohort of patients with PAH CTD. Patients with CTD in PATENT-1
(111 patients) in a prospectively defined PAH CTD cohort were
stratified into three subgroups:

. PAH SSc (66 patients);

. PAH associated with other specific CTDs (39 patients). Of
these: PAH associated with SLE (18 patients), rheumatoid arthritis (11
patients) and other mixed CTDs (10 patients);

. PAH associated with an unspecified CTD (6 patients).

86 patients out of 111, received riociguat (about 77%) (of which 71
patients received a maximum single dose of 2.5 mg, and 15 patients
- a maximum single dose of 1.5 mg), the other 25 patients received
placebo (23%). Notably, 79 patients from the riociguat group and 19
patients from the placebo group completed the PATENT-1 study. 94
(85%) patients with PAH CTD completed the PATENT-1 study and
participated in the PATENT-2 study. The treatment duration (mean
(SD)) in the PAH CTD patient population in the PATENT-2 study was
31 £ 14 months.

By the end of week 12, therapy with the maximum daily dose of
riociguat, 2.5 mg, allowed to increase 6MWD in the PAH CTD patient
population (mean (SD)) by +18 + 51 m compared with a decrease in
that in the placebo group of -8+110 m. Patients with PAH SSc treated
with riociguat experienced a smaller increase in 6MWD (+4+43 m), but
there was a significant decrease in 6MWD in the placebo group (-37 +
120 m) by the end of week 12. Similar improvements were observed
in the riociguat and placebo groups by the end of week 12 in the
subgroup of patients with PAH associated with other specific CTDs.

Similar changes (compared to the baseline) in 6MWD (mean (SD))
by the end of Week 12 (21 + 53, 17 + 50, 14 + 63, respectively)
were demonstrated in naive patients, patients previously treated
with PAH-specific therapy, and patients treated with concomitant
immunosuppressive therapy.

In the PATENT-2 study, improvements in 6MWD were significantly
maintained for 2 years in patients with PAH CTD; groups of PAH SSc
and PAH associated with other specific CTDs. The WHO FC improved
or remained unchanged (compared to 75% in the placebo group) in
97% of patients with PAH CTD during the treatment with riociguat by
the end of week 12. The results were similar in the PAH SSc and PAH
associated with other specific CTDs subgroups.

The authors concluded that riociguat improved a number of efficacy
endpoints in patients with PAH CTD, including 6MWD, WHO FC, PVR
and cardiac index, although the improvements were less pronounced
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than in the whole PATENT-1 patient population.

Over 2 years of riociguat therapy in the PATENT-2 study, the survival
rate of patients with PAH CTD was similar to that observed in patients
with idiopathic/heritable PAH in the PATENT-2 study (93%). This is
an important observation, as it was previously reported that mortality
from PAH CTD is higher than that in IPAH, despite current therapy.

Improvements in 6MWD in patients previously treated with ERA
(93% of the PAH CTD population) suggest that riociguat may have
an additional therapeutic effect (benefit) for ERA-treated patients with
PAH CTD. This fact supports the potential use of combination therapy
in this patient subgroup.

The same evidence can be found in the updated recommendations
from the Cologne Consensus Conference 2018, according to which,
the initial combination therapy (dual oral combination therapy with
ERA and sGC stimulators or ERA and PDES5 inhibitors) is recommended
as the standard approach for patients newly diagnosed with classic
forms of PAH, i.e. younger patients without significant (serious)
cardiopulmonary comorbidities. The use of monotherapies was no
longer considered appropriate in such patients.

In high-risk patients with “classic” PAH, triple combination therapy
including prostacyclin analogues should be considered.

For patients who suffer from PAH and significant cardiopulmonary
comorbidities, initial monotherapy is recommended. The use of
combination therapies for such patients should be considered
individually.

These recommendations also support the switch therapy from PDE5S
inhibitors to sGC stimulators on an individual basis, which, in some
cases, may be the best approach in comparison with escalation of
therapy [22]. This approach is not unreasonable, since most patients
with PAH (according to some reports, up to 60%) do not respond
properly to PDE5 inhibitors [24].

The reasons for this may lie in the reduced concentration of
endogenous NO in the pulmonary vascular walls of patients with PAH,
as well as in the breakdown of cGMP by PDE isoenzymes, in relation
to which sildenafil has low or no activity [25]. In this regard, sGC
stimulators were suggested to be a good alternative for PAH patients
not responding to PDE5 inhibitors [26].

Riociguat has a dual mechanism of action: first, it helps increase the
synthesis of cGMP through direct stimulation of sGC, similar to NO
and independently of it; second, it sensitizes sGC to endogenous NO
by stabilizing the NO-sGC binding. By restoring the natural metabolic
NO-sGC-cGMP pathway, it causes an increase of cGMP production.
The ability of riociguat to stimulate the synthesis of cGMP under NO
deficiency, often observed in PAH, represents a potential advantage
over PDES5 inhibitors [16, 24, 26].

The presence of generalized microangiopathy and other vascular
damage such as digital ulcers should be taken into consideration when
it comes to the choice of PAH-specific therapy for the treatment of PAH
patients with systemic diseases, particularly with SSc. The treatment
for patients with PAH CTDs is more complex than the treatment for IPAH
patients. Immunosuppressive therapy, combination glucocorticoid
therapy, and cyclophosphamide can improve the clinical condition of
patients with PAH SLE or mixed CTDs [2].

The possibilities of using combination therapy in PAH CTD were
studied in a systematic review and meta-analysis by Pan J. et al. The
search was conducted among randomized controlled trials in the
Cochrane Library, MEDLINE, PubMed and EMBASE databases, which
directly compared the efficacy of PAH-specific combination therapy
and monotherapy in patients with PAH CTD. This meta-analysis was
one of the largest ones and included 6 RCTs involving 963 patients.
The authors concluded that combination PAH-specific therapy can
provide preferable therapeutic efficacy compared with monotherapy
in patients with PAH CTD, through significant reduction of the risk of
clinical deterioration and exercise capacity improvement [11].

There have also been few reports of combination therapy for
patients with PAH SSc and SLE (overlap syndrome). The combination
therapy included a sGC stimulator, riociguat, and immunosuppressive
therapy. Due to this approach, there was a decrease in systolic PAP

and less severe symptoms of CDT [12].

A series of clinical cases described patients with PAH CDT who were
switched from a PDE5 inhibitor to riociguat because of an inadequate
therapeutic response. Switching to riociguat improved respiratory and
hemodynamic parameters and demonstrated a favorable safety profile
[13].

Nowadays, riociguat is the only sGC stimulator approved in Russia
for the following indications: some forms of PAH (IPAH, inherited PAH,
PAH CTD) and CTEPH in monotherapy or as part of combination therapy
with ERA or prostanoids [16]. Due to the dual mechanism of action,
it affects the increase of cGMP level, stimulates vasorelaxation, and
suppresses proliferation, which were demonstrated in experimental
PH models [15,18]. Such groups of drugs as prostanoids, PDES
inhibitors and ERAs contribute to the improvement of hemodynamics
and (or) WHO FC, however, morphological changes in PH probably
limit the efficacy of this therapy [8]. The clinical advantage of riociguat
is its efficacy in PAH CTDs, while potentially beneficial features of its
mechanism of action are independence from endogenous nitric oxide
levels in cGMP synthesis and independence from other (apart from
PDES5 inhibitors) phosphodiesterase enzymes [15,17].

DISCUSSION

PAH CTDs is a group of complex and diverse conditions, in which
establishing a correct diagnosis both in relation to CTD and the
PH form is the first and very important step to optimal treatment.
Diagnosis, treatment and monitoring of such patients require attention
not only to PH, but also to the underlying systemic disease, since the
disease progression and worsening of the condition can be caused by
both the underlying disease and its complication (PH) in the form of
heart failure and exercise capacity [4].

It is recommended to use the same therapy for patients with PAH
CTD as well as for IPAH, which has a high class of recommendations
and level of evidence (IC) [2].

Patients with PAH GTD have a poorer prognosis than patients with
IPAH; the survival rate of patients with PAH SSc is worse than that in
patients with PAH CTD not associated with scleroderma. The response
to PAH-specific therapy in patients with PAH CTD (in particular PAH
SSc) is often lower than in IPAH patients [23].

Current PAH-specific therapy can improve the functional status,
hemodynamic and laboratory parameters in some forms of PAH,
including PAH CTD. The use of targeted therapy is associated with
relatively high survival rates for patients, which is confirmed by a
number of clinical studies and registers [27].

In addition to vasodilation activity, riociguat also has antifibrotic,
antiproliferative and anti-inflammatory effects. Riociguat may have
an additional therapeutic effect (benefit) for ERA-treated patients with
PAH CTD. This fact, in turn, supports the potential use of combination
therapy in this patient subgroup [23].

Potential benefits of the combination therapy were reflected
in the updated recommendations from the Cologne Consensus
Conference. Initial combination therapy for treatment-naive patients
and withholding it for elderly patients with severe comorbidities, as
well as switching from PDE5 inhibitors to sGC stimulators on an
individual basis, is considered the most optimal treatment approach
for PAH patients [22]. The safety and efficacy of switching from PDES
inhibitors to riociguat has been demonstrated in a number of studies
[24].
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KNUHWUYECKWIA CNYYAIA YCMELIHOr0 NPUMEHEHUS HOBOI'O
CEJIEKTUBHOIO ATOHUCTA IP-PELIENTOPOB
MPOCTALMKNUHA CENEKCUMAT Y NALMEHTA

C UAUONATUYECKOWN NEr04YHOM MMNEPTEH3VEN

@IBY «HALMOHANBHBIN MEQULMHCKYA NCCITIELOBATENLCKWIA LEHTP KAPAonorm» MuH3arasA
Poceum, nHeTuTyT KinHudeckon kapgvonorim um. A.J1. MsacHukosa, r. Mocksa

PE3HOME

Wnononatnyeckan neroyHas runeptensus (A1) ssnsetcs focra-
TOYHO pedkum 3a60NeBaHNEM CepLevyHO-COCYAMCTON CUCTEMbI He-
W3BECTHON 3TWUOMOrMM, OAHAKO CaMOW 4acTOW (POPMOIA NEroYHoN
apTepuanbHon runepteHaun (JTAT), xapakTepus3yetcs MOBbILLUEHWEM
CpefHero aBneHus B NEro4HON apTepumn >25 MM PT. CT. 1 JIErO4HOr0
COCYAMCTOr0 CONPOTMBNEHMs >3 eanHnL Byna. OgHUM M3 KNHOYEBbIX
3BeHbeB naroreHesa W/ — HapyweHue nyTU NpOCTALMKIWHA, KOTO-
POe NPUBOANT K rUNepTPOdUM rMagkoMbILLIEYHbIX 1 3HAOTENMANBHbIX
KIETOK, (hMOPO3HBIM U3MEHEHNAM, BOCNANMTENBHOMY OTBETY W Ba30-
KOHCTPWKLMK, YTO CNOCOBCTBYET PasBUTUIO PEMOJENNPOBAHNA Mef-
KUX NeroyvHbIX apTepuin n aptepuon. B apceHane poccuinckoro spaya
ANA NeYeHns TSHXEeNon Kateropui naumeHTos ¢ JIAT eCTb TONbKO OAUH

Csepnenus 06 asTopax:

npenapar, BO3LENCTBYIOLLIMIA HA MyTb NPOCTALUMKINHA — WHraNALNOH-
HbI unonpocT. O4HAaKo Y AaHHOro npenapara ectb Psf OrpaHNyeHnil
B NpumeHeHun. Genekcunar — 3T0 NepBblil CENEKTUBHBIA aroHUCT IP-
peLenTopoB NPOCTALMKNNHA AN NePOPaNIbHOT0 NPUMEHEHUSA, CO3AaH-
HbI Ans Tepaniu nauneHTos ¢ J1AI. g dekTUBHOCTL 1 6630MacHOCTb
cenekcunara y nauueHTos ¢ JIAI u3yyanacb B KNMHUYECKOM MCChe-
nosaHun GRIPHON, camom macluTabHoM U3 Korga-nvm6o npoBOAuB-
LUMXCA Y NALMEHTOB C JIErOYHOI runepTeHsnen. B ctatbe npescTaBneH
KMWUHWYECKMIA CIy4ai yCreLwwHoro npuMeHeH!s cenexkcunara B cocTase
KOMGMHNPOBAHHON Tepanuu y nauuenta ¢ T,

Kniouesble CNOBa: #410natu4eckas eroyHas runepTeHsuns, J1eroy-
Hasl apTepuabHas r1nepTeH3vs, CeleKcunar.

J1.M.H., pyKOBOJUTENb OTAENA JIEr04HON rMNepTeH3un 1 3a60eBaHNin cepaLa MHCTUTYTa KNNHUYECKON Kap-
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Ins uutuposanus: Banvesa 3.C., MapTbiHiok T.B. KnuHuyeckuil ciyyai ycnewwHoro npuMeHeH1s HOBOro CEeNEKTUBHOIO aroHucTa IP-peLenTtopos
NPOCTaLMKNNHA CeSleKCUnar y nauueHTa ¢ MAMonaTuiecKomn NeroyHoil runepteH3nein. EBpasuiicknin kapanonornyeckuii xyprar. 2019, Hosa6pb
25;4:144-149 [Trans. into Eng. ed.: Z.S. Valieva, T.V. Martynyuk. Case Report on the Successful Use of a New Selective Prostacyclin IP Receptor
Agonist, Selexipag, in a Patient with Idiopathic Pulmonary Arterial Hypertension. Eurasian heart journal. 2019, November 25; 4: 150-155]

Jleroynas aptepumanbHas runepteHsus (JIAI) otHocuTes K pen-
KUM 3a60/1€BaHMAM, CBA3AHHLIM C PEMOJENUPOBAHUEM apTepuii
MaJioro Kpyra KpoBoo6paLLeHUs 1 NOBbLILLIEHUEM JIEFrOYHOIO COCY-
auctoro conpotusnenms (JICGC), 4To NpUBOANT K NPaBOXeny[oy-
KOBOW HE0CTATOYHOCTU M NPEXEBPEMEHHON CMEpPTM NaLyueHToB.
PaHHAs anarHocTuka JIAT n cBOeBpeMeHHOe Ha3Ha4yeHue narore-
HETNYECKOi Tepanum ABMSETCS CYLLEeCTBEHHON NPo6NeMOoN, Kak B
Halleli cTpaHe, Tak 1 3a py6exxom. OfHAKO B NOCNeaHUe AecsTu-
NeTus AOCTUrHYT CYLLECTBEHHbIA NPOrPecc B U3y4eHun natodu-
310/0rMYeCKMX MeXaHu3MoB passutus JTA, 4T0 N03BONUMO BHE-
LPUTb B KNUHUYECKYHO NpakTuky JTAT-cneyuduyeckue npenaparsl,
B/INAIOLLIME, HA KITHOYEBbIE 3BEHbA natoreHe3a J1Al: aHTAroHWUCTbI
peLenTopoB aHAoTenuHa (AP3), nHrmbutopbl octoanacTepassl

tmna 5 (MOL3-5), cTuMynaTop pacTBOPMMOIA ryaHUNATLMKNA3bl 1
npoctaHongbl. HecmMoTps Ha AOCTUrHYThIe ycnexu Tepanuu, JIAT
0CTaeTCs HewusnevyumbiM 3a60MeBaHNEM, MOKa3aTenn BbDKUBAE-
MOCTM NALMEHTOB OCTAKTCA TPEBOXHLIMU U TPEOYIOT YNy4LleHus
[1,2].

B nocnefHue rofbl B KNUHUYECKYIO NPAKTUKY BHeApeHbl J1AT-
cneuuuyeckKmne npenaparbl HOBOro NOKONEHUS, Takne Kak puoLu-
ryat u mauuTeHTaH [3,4], BMecTe ¢ TeM [0 HacTOALLEro BPEMEHN
B P® 0TCYTCTBYIOT NapeHTepanbHbIe NPOCTaHOUbI, KOTOPbIE Mpu-
MEHSAOTCA Y CaMbIX TAXKESbIX 60/bHBIX.

YunTbiBaa fonto Tsxenbix 60nbHbIX ¢ OK -V (BO3) u, kak
CNneAcTBUe, YBENMYeHUe noTPe6GHOCTU Ha3HAYeHUs KOMOUHMPO-
BaHHOW Tepanuu, OCTAeTCH aKTyarbHOW HE06X0AMMOCTb pacLum-
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peHus apceHana JIAT-cneunduyeckux npenapatos, B TOM YuUCne
W3 rpynnbl NPOCTAHOMAOB, KOTOPAs Ha CerofHALIHNA LeHb B PO
npefcTaBieHa TONbKO U0NPOCTOM B UHTaNALUNOHHON hopMe.

Cenekcunar — 3710 NepBbIil CENEKTUBHbIA aroHNUCT IP-peLenTopos
NPOCTaLMKNNHA A1 NepopanbHOro NPUMEHeHUs, CO3AaHHbIR Ans
Tepanuu naumentoB ¢ JIAT. 3dheKTMBHOCTb W 6E30MacHOCTb
cenekcunara y nauuentos ¢ JIAI nsyyanacb B KIMHWYECKOM UC-
cneposaHun GRIPHON, camom maclitabHom w3 Koraa-nu6o npo-
BOAMBLUMXCS Y NAUMEHTOB C Nero4Hoit runepteHaneir. GRIPHON
— 3TO [ONIrOCPOYHOE MHOrOLEHTPOBOE PaHAOMM3MPOBAHHOE
nnaue6o-KoHTPONMpyemoe cobbITMHOE uccneaosaHne dassi i,
NPOBOAMBLLEECA B MApanfefibHbIX rpynnax, B KOTOPOM NPUHANK
yqactue 1 156 naumenToB ¢ JIAT, npoxoausluux neyvexue B 181
MeOMLMUHCKOM LieHTpe B 39 cTpaHax Mupa, B TOM yuchne 1 B Poccun
[5]. KOM6UHMPOBAHHOM NEPBUYHON KOHEYHON TOYKOW B UCCNEf0-
BaHWW ABNANOCH BPEMSA OT MOMEHTa paHAOMMU3aLMKN [0 Nporpec-
cupoBaHua 3abonesaHus (rocnutanusauun no nosody JIAI unu
NOTPEBHOCTU B HA3HAYEHMW NAPeHTepanbHbIX NPOCTaHOWAOB, UK
OKCUreHoTepanuu, unn NpoBefeHUs TpaHCNAaHTaLNUN Nerknx unu
npencepaHoi aTpuoCcenToCTOMMM) UK CMEPTU BNOTb 0 OKOHYa-
HUS Neprofa JieveHus.

B kayecTBe mpumepa, oTpaxkarowlero apdeKTMBHOCTL U 6e3-
0MACcHOCTb NPUMeHeHNs cnekcunara y nauneHtos ¢ JIAT, a Takxe
BO3MOXHOCTW ONTUMMU3ALMN MEAUKAMEHTO3HOM Tepanuu, npea-
CTaBNAETCA CNELYIOLNIA KNMHNYECKUIA CIyYail.

Maument M., 24 net, ANUTENbHO HAbNIOAAETCA B OTAENE NEr0Y-
HOIA rUnepTeH3nn 1 3a60neBaHNiA CepALa UHCTUTYTA KIMHUYECKOI
kapamonorum um. A.J1. MscHuKoBa C AMarHO30M nanonatTuyeckas
neroyHas runepteHaus (Lr).

13 aHamHe3a W3BECTHO, OAbILIKA nosBunack ¢ 14 net, ogHaKo
3TO He CTano NoBoAoM 06patuTbes K Bpayam. G 16 net ctanu no-
AIBNATLCA CUHKONA/bHbIE COCTOSHMSA HA BbICOTE HArpy3oK. MauueH-
Ty BbICTaBMIANCA AMArHO3 BEreTococyamcTas aucToHus. U Tonbko
cnycTa 4 rofa nauueHT 6bI1 HanpasneH K kapauosnory. Mo AaHHbIM
axokapamorpadgommn (3xo-Kr) BnepBble BbISBMEHbI MPU3HAKK Neroy-
HOIA rMNepTeH3NK, CUCTONNYECKOe AaBMeHNe B JIErOYHON apTepum
(CONA) 95 mm pT. cT. KateTepmsauns npasbix OTAEN0B CepAaua
(KMOC) He BbInonHsanach. BoictaBneH gnarHo3 «WJM». bbin Ha-
3HayeH aunTtmasem 90 mr/cyT. Ha aToi Tepanuu B TeyeHue 4,5 net

TABJINLA 1. PE3YJIbTATbI BUOXUMUYECKOI0 AHAJIU3A KPOBU

Hassanue PesynbTar
KpeatuHuH 93
[T0Ko3a 4,26
Tpurnuuepungp! 1,66
Kanuit 4,5
Hartpui 145,6
Xnop 102,2
06Lwuin 6en0oK 79,5
Bunupy6uH o6Lui 30,7
ACT 35
ANT 37
XonecTtepuH 4,5
JINBM-xonectepuH 0,95
JIMHM-xonecTepuH 2,80
NT-proBNP 1850
A-pnmep 200

0TMEYanoch NOCTENEHHOE YXYALIEHWE COCTOSHUSA, CHUKEHUE TO-
NEpPaHTHOCTY K OM3NYECKOIA Harpy3ke. B cBA3N ¢ aTUM MO MECTy
XNTENbCTBA K Tepanuu 6bin ao6asneH B 2009 roay 603eHTaH 125
Mr 2 pa3a B cyTku. Yepe3 rog B 2010 roay nauueHT Bnepsble no-
ctynaet 8 HMIL, kapguonoruu ¢ sBneHusmMN AeKomneHcauuu no
60MbLIOMY KPYry KpOBOOOPALLEHUS, CUHKONANbHBIMI COCTOSIHNS-
MM Ha BbICOTE Harpysok.

Mo maHHbIM M3MKanbHOro 06CNEA0BaHNA COCTOSIHWE nNaLu-
@HTAa Ha MOMEHT MOCTYMNEeHNS BbIN0 PaCLEHEHO Kak CpeaHen Ts-
XKecTN. KoXHble MOKPOBbI YKCTbIE, (OU3MONOrMYECKON OKpackum,
numdaTnyeckne yanbl He NanbNUPOBaNMCh, BUAUMOIA NaToNoruu
KOCTHO-CYCTaBHOM W MbILIEYHON CUCTEMbI HE ObIN0 OTMEYEHO.
OTmeyanuch 0Tekm roneHeit u cton. dopma rpyaHoN KNeTku Hop-
MOCTEHMYeCKass, 06e NOMOBMHbI FPYAHON KMETKW y4acTBOBANM B
aKTe [bIXaHWs PaBHOMEPHO, Manbnauus rpyaHon Knetkn 6e360-
Ne3HeHHasl, NepKYTOPHO ONpefensncs ACHbIA NEroYHbIi 3ByK. Hag
NETKMMK  BbICAYLUMBANOCh BE3UKYNAPHOE AblXaHWe, XpUNoB He
6bi10. Mpu 06cNeaoBaHMK OPraHoB KPOBOOOPALLEHNS pacLumpe-
HWUS TPaHML, OTHOCUTENbHOI TYNOCTU CepALa BbISBNEHO He 6bINO.
Mpu ayckynbTauun cepaua o6palian BHAMAaHWE aKLEHT BTOPOro
TOHA Haf Néro4yHoin apTepueir (P2), CUCTONMYECKNIA LUYM HAf TPU-
KycnuaanbHbIM KnanaHom. Putm cepaua 6bin npasunbHblin ¢ YGC
71 ynapos B MuHyty, Al 110/70 mm pT. cT. [pn uccneaosaHum
OpraHoB MLLIEBAPEHISA, MOYEBbIAENUTENbHON CUCTEMbI MATOMO-
TNYECKMe N3MEHEHNS BbIABMEHbI HE Obinn. HepBHO-MCUXMYECKNIA
CTaTyC 1 (OYHKLMS OPraHOB YyBCTB HE HapyLLeHbI. 10 faHHbIM Na-
60paToOpHbIX NCCNEeA0BaHU OTMEYANoCh NOBbILEHNE YPoBHS NT-
proBNP g0 1850 Hr/mn, B 0CTanbHOM CYLIECTBEHHbIX OTKTOHEHWI
OT HOPMabHbIX 3HA4YEHUIA He 0TMeYeHO (Tabn. 1, 2).

BTecTe 6-MuHyTHO X0Ab6bI (TEMX) AucTaHUMA cocTaBuna379am,
npw 3TOM 0AplLLIKa Mo Wwkane bopra 6bina 3 6anna. Ha 3K cuHy-
coBblii putm ¢ YCC 72 ynapa B MUHYTY, OTKMOHEHUE 3NEKTPUYe-
CKOW OCW cepaua Bnpago. VI3aMeHeHne NpeacepaHOro KOMMOHEHTa
no Tuny p-pulmonale, Npu3Hak rMNepTPOG M NPaBOro XeNyaoy-
Ka. HenonHas 6510Kafa npaBoi HOXKKM nyyka uca (puc. 1).

Mo pesynbTatam 3x0-KI 6bIN0 BbIABNEHO pacLUWpEHMe npa-
BbIX OT/JENOB CepfLa, 3a CHET Yero 0TMeYanoch yMmeHblueHue JHK
(Tabn. 3), a Takxxe yBenmyeHune paamepos NEro4HOro cTeona o 3,1
cM. Kpome Toro, onpegensnach TpukycnuaanbHas peryprurauns 2

Hopmbi En. u3mepenus
44,0-106,0 MKMOb/J1
3,50 - 5,80 MMOJIb/N
0,50 - 2,30 MMOJIb/N
3,5-53 MMOJIb/N
138,0 - 153,0 MMOJIb/N
98,0 - 108,0 MMOJIb/N
64,0 - 83,0 r/n
1,7-20,5 MKMOJIb/N
3,0-29,0 En/n
3,0-40,0 En/n

3,90 - 5,20 MMOJIb/N
0,90-1,89 MMOJIb/N
0,08 - 4,00 MMOJIb/N
0,0 -150,0 nr/mn

Jo 500 Hr/mn
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ctenenn, COJIA 75 MM pT. CT.; NPU3HAKKM NOBbILUEHUS LIEHTPanb-
HOr0 BEHO3HOr0 AaBJIEHUS — PACLUMPEHUE HUXKHEI NOJION BEHbI U
ero HeJOCTaTO4HOE KonnabuposaHue Ha Bbigoxe. [pu nposege-
HUM PEHTreHorpaun OpraHoB rPyLHON KIIEeTKU Onpejensnmch
N3MEHEHUS, COOTBETCTBYIOLLIME BbICOKOW apTepuanbHOM JIEro4HON
runepTeHsumn: yeenudeHue koapuumenta Mypa fo 38%, Koadh-
tpuumenTa Jlionu fo 40%. PaclunpeHue KopHei nerkux (LmpuHa
NpPaBoro KOpHA 16 MM); KapAMOTOpaKanbHbIA UHOEKC = 57%.
Takum 06pa3om, No JaHHbIM KOMMNEKCHOr0 06CneaoBaHus,
BKnto4asLuero KOG (taén. 4), noateepaunca gunarHo3 WIIT.
YuuTbiBas OTCYTCTBUE peannsauuii Lienei Tepanun (puc. 2), ne-
pel HaMmu BCTas 04eBUAHbINA BbIGOP B HEO6XOAUMOCTM 3CKanauum

Ha paHHon Tepanum y naumeHTa OTMeYanoch yryyLlieHue co-
CTOSIHUS, COXPAHAETCH CTABWUIIbHLIA KITUHUYECKNI 3(PMEKT Kak
no faxubiM KMNOC (ta6n. 4), 3xo-KI (tabn. 5), TaK n npu oueHke
(byHKLMOHANLHOTO cTaTyca nauuenTa (puc. 3). Y nauuenta peanu-
30BaHbI BCE LLenu Tepanum 1 JOCTUTHYT HU3KUIA PUCK NETaNbHOCTH
B Te4eHne 1 roga (taén. 6).

ObCYXEHUE

Tepanus, BO3AEACTBYIOLLAA HA KIHO4YEBbIE MEXaHM3Mbl naTore-
He3a, ABNAETCA BaXHbIM [JOCTUXKEHWEM COBPEMEHHOr0 MeamKa-
MEHTO3HOro neyveHns JIAT. Ctpaterus neveHus nauuentos ¢ UM

JIAT-cneumdmyeckoii Tepanun. | T6MX | | CBIM |
Ha 1ot momeHT HMIL kapanonoruu 6611 BKIIOYEH B UCCNEaO- | [ I |
BaHvne GRIPHON. MauueHT 6b11 CKPUHUPOBAH U PaHAOMU3NPOBAH
B MCCNe0BaHNE 3 PR PanA P 12.2010 01.2017 01.2017 01.2017
' 379 m, 423 m, VO,peak | | VO,peak
MauveHT npuHuman cenekcunar 1200 mkr 2 pasa B CyTKu. [NaBs- 2 2
HABHT P pasa s cy Bopr 3 Bopr 3 112w/ | | 1120/
MUH/KT MUH/KT
VE/NCO VE/NCO
oK I-lI T6MX >440 m 2 2
Il (B03) 379 m 01.2016 01.2019 slope 35 slope 35
Hu3kuit 419 m, 525 M,
pucK bopr 4 Bopr 2
Ann <8 mm pr.ct CU >2,5 n/mun/m2
9 MM pr.cT. 2.2 n/MuH/M? PucyHok 3. lnnamuka (hyHKLMOHANbLHOr O cTaTyca

PucyHok 2. OTcyTcTBUE Lenei Tepanuu y nauuenta [.

HbIM NUMUTUPYIOLWMM (haKTOPOM [anbHenLwel Tutpaumum o3kl
Obla ronosHas 60mb, Tpe60BaBLLAA MOCTOSHHOIO NPUeMa aHasb-
reTUKOB.

Takum 06pazom, nauueHTy 6bia Ha3Ha4yeHa cnegyrollas Tepa-
nus: boseHtan 125 mr 2 p/cyt; Cenekcunar 2400 mkr/cyT; VBa-
6paaunH 10 mr B cyTkun; Topacemug 7,5 mr; CnnpoHonakToH 50 mr.
[unTtnasem 6bin OTMEHEH B CBA3W CO CKIIOHHOCTBIO K TMMNOTOHUMW.

OPVEHTUPOBAHA HA AOCTUXKEHWE Lenel Tepanuu, onpenensemblx
Kak HU3KWIA PUCK NIETAIIbHOIO MCX0[a, KOTOPbIN BKMKOYAET: JOCTU-
XeHue yHkumMoHanbHoro knacca (®K) | unwn Il cornacHo Knac-
cucpukaumu BeemupHroir Opranusaumm 3npaBooxpaHeHns, HopMa-
NM3aumnio pasmepoB NPasbIX OTAEN0B CEepALA U PYHKLMK NPaBoro

xenypnoyka ([MK) cornacHo axokapauorpaguyeckum SaHHbIM u/

Unn pesynbTaTaM MarHUTHO-PE30HAHCHOW ToMorpadouu (nno-
waab npasoro npeacepaus (SMM) <18 cm?, 0TCYTCTBME XMAKOCTH
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TABJINLIA 2. PE3YNbTATbI KNIMHWUYECKOI0 AHAJIU3A KPOBU

Ha3saHue Pesynbtar HopMmbl En.
U3MepeHus
basodunel 0,06 0,00-0,20 ThIC./MKIT
'emartokpuT 33 37,0-47,0 %
['emornobuH 12,92 12,00- 16,00 r/an
Koadh. aHusotponum 135 115-145 %
3pUTPOLNTOB
JlenKoumThI 79 48-10,8 10*9/n
JIumcpouunTsl 1,8 09-52 ThIC./MKIT
MoHoumTbI 0,35 0,20-1,00 ThIC./MKJI
HeiTpodhusbl 59 1,9-8,0 ThIC./MKJI
CpeaHas KOHLEeHTpauus
remMorno6uHa B 33 33-37 r/an
apuTpoLnTax
CpeaHee coaepxaHue 28.3 27.0-310 r
remornobuHa
CpCERIT) DT CES 82,8 810-990  n
apuTpouunTa
TpomboKpuT 0,17 0,02 - 1,00 %
Tpomo6ouuThl 201 130 - 400 10*9/n
3J03uHODUNbI 0,24 0,00-0,80 ThIC./MKIT
ApuTpOoLUTHI 4,69 4,20-5,40 10*12/n
C03 10,0 0,0-20,0 MM/4ac

B Nepukappe), CHUKeHNe CPeaHero AasneHns B NpaBoM npeacep-
aun (cpOrmn) <8 mm pT. CT. U NOBbILEHNE CepaeYHOro UHAeKca
>2,5 N/MUH/M?, ANCTaHUMIO TecTa-6-MUHYTHOM X0Abbbl 6Gonee
440 MeTpOB, 3HA4YeHWe MNUKOBOr0 NOTPeBbIeHns Kucnopoaa
(VO,peak) >15 MN/MUH/KT N BEHTUNSLNOHHOTO 3KBMBANEHTA MO
yrnekucnomy rasy (VE/VCO, slope) <36 n/muH cornacHo paH-
HbiM cnuposenioaprometpun (CB3M), HopmanbHble 3Ha4YeHus
N-TepMUHANILHOTO NPO-MO3rOBOr0 HATPUIAYPETMHECKOro nponen-
Tnpa (NT-proBNP) u gp. Puck netanbHoro ucxona B TeveHue 1
roga y nauueHTos ¢ JIAI onpeaenseTcs npu OLEHKE BCEX BbllLe-
YNoMsHYTLIX NapameTpos [2, 6]. B apceHane poccuitckoro spaya
ANA NeYeHns THKENON KaTeropun nauueHTos ¢ JIAI ecTb TOMbKO
OAMH Npenapar, BO3AeNCTBYIOLNIA Ha NYTb NPOCTALMKIINHA — Ura-

TABNNLIA 4. IMHAMUWKA NAPAMETPOB KNOC

lMoka3atenu Heka6pb 2010 flusapb 2016
CAVALIY 73/28/44 85/30/47
cpJ1A Mm prT. CT.

cp AMNM, mm pr. cT. 9 8

J3J1A, MM CT. CT. 1 1

CB, n/MuH 3.9 4.6

ClA, n/muH/m? 2.2 2.6

Sv02, % 61 60

JICC, BuHecekscm™® 790 782

TABJINLIA 3. NAPAMETPbI 3XOKAPAUOTPA®NI
MPY NOCTYNNEHUW NALMEHTA [1.

Mokasarenu [lekabpb 2010 N
Ao, cm 3.1 2.0-3.7
N, cm 3.0 2.0-4.0
KOP JDX, cm 3.5 4.0-5.5
®B, % 60 >60
T3CJDK, cm 1.0 0.7-1.1
TV, cm 1.0 0.7-1.1
a3 K 1,26 1
S nn, cm? 20 <18
M3P MK, cm 3.3 <3.0
TMCIMXK, cm 0.7 <0.5
TAPSE,cm 1,37 >1,6
FAC XK, % 20,3 >35%
®B X (3D), % 29,4 >44%
COMA, mm pT. CT. 75 <36
[3JTA Mm pT. CT. 6
Cteon J1A., cm 3.1 <2.5
2.2/1.5 konnaé.
Il <50%
TK 1
HEeA0CTaTo4HOCTb

NAUNOHHBINA unonpocT. OfHAKO Y AaHHOro mpenaparta ecTb psaj
OTPaHMYEHNIt B NMPUMEHeHWW. VIHransumoHHas copma unonpo-
CTa MMeeT Nepuoj MosyBbIBEEHNS 5-25 MUHYT B CBS3U, C 4EM
TpeobyeTcs 6-9 eXXe[HEBHbIX CEAHCOB UHransuuu B COOTBETCTBUM
C VHAMBWOYaNbHOW NOTPEOHOCTbIO NALMEHTA 11 NEPEHOCUMOCTbIO
npenaparta. B 3aBncMmocTy OT NPUMEHIMOIA 103bI penapara npo-
JOMKUTENTbHOCTb CeaHCa WHranauui coCTaBnseT NMpUMepHO oT 4
00 10 MuH. [Ins BbINOMHEHMS KXA0N WHrangauum Heobxoammo
1CMONb30BaTh HOBYD amnyny ¢ unonpoctom. Comepxxumoe am-
nynbl HEOOXOAMMO NONHOCTLIO NEPennTb B Kamepy Hebynansepa
HEeNoCPeACTBEHHO Nnepef MCnosib30BaHMeM. Heo6x0AMMO CTporo
c06Mt0AaTh WHCTPYKLMW NO TUTMEHE WM 04YUCTKe WHransTopa. He-
MCMOJNb30BAHHbI A1 MHraNsALMN PACTBOP He MOANEXMUT AaNbHEN-

flusapp 2017 ®espanb 2019 N

80/26/42 78/25/39 <25 (cpJ1A)
6 6 2-6

7 9 1-15

4.6 4.8 4.0-8.0

2.7 2.8 2,5-4,0

58 67 60-80

678 500 <240
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TABJNLIA 5. AMHAMUWKA NAPAMETPOB 3X0-KI

MapameTpsb! Centa6pb 2010 T. fluBapb 2016 r. fluBapb 2017 r Gespanb 2019 1. Hopma
Ao, cm 3.1 3.3 3.2 3.2 2.0-3.7
nn, cm 3.0 3.3 3.3 34 2.0-4.0
KOP JDK, cm 35 4.1 4.2 4.2 4.0-5.5
®B, % 60 60 60 60 >60
TMDK, cm 1.0 1.0 1.0 1.0 0.7-1.1
T3CJDK, cm 1.0 1.0 1.0 1.0 0.7-11
a3 K 1.26 1.2 1.2 1.16 1

S M, cm? 20 20 20 17.5 <18
N3P MX, cm 38 3.4 3.2 2.7 <3.0
TNCMX , cm 0.7 0.6 0.6 0.55 <0.5
TAPSE, cm 1.37 1.7 1.7 1.9 >1,6
FAC MX, % 20.3 23 23 28 >35%
CLMA, mm pT. CT. 75 89 70 73 <36
Cteon J1A, cm 3.1 3.2 3.2 3.0 <25
HIMB, cm 2.2/1.5 konna6. <50% 21/1.5

Konna6. <50% 2.0/0.7¢ konnab. >50% 2.1/1.0

Konnaé.>50% 1022

Kon.>50%

CreneHb TP 2 1-2 1-2 1-2 1

XKnokocTb B nepukapae - -

LeMy NPUMEHEHM0. HacTon MEeCTHON HeXenaTenbHoi peakuunen
Npu UHranaLMoHHOM NyTW BBELEHWUA NNONPOCTA ABMSETCA Kallesb,
KOTOPbIA OrpaHu4uUBaeT NPUMeHeHUe npenapara. Tak Xe npu uH-
ranaumu nnonpocToM MOXXET MOBbLILIATLCH PUCK PA3BUTMA BPOH-
xocnasma [7].

Cenekcunar — nepBbIA CENEKTUBHBIA arOHUCT PELenTopoB Npo-

TABJIMLA 6. CTPATUDUKALINA PUCKA
Onpepenexue nporuosa Huskui puck<5%

KnuHn4eckmne npmaHaku

y OTcyTCTBYHOT
CepJie4HON HeJ0CTaTOHHOCTH

MporpeccupoBaHne cumnTomo Het

06mopokK Het
®yHKunoHanbHblid knace (B0O3) LI
OT6MX >440 M
Peak VO,
KapanonynsMoHanbHbIil TeCT S WL
pAnOnY (>65% ponx.)
VE/VCO, slope <36
BNP <50 Hr/n

Yposetb NT-proBNP NT-proBNP <300 Hr/n

S MM<18 cm?

[aHHble IX0-KI / MPT H
€T XXMOKOCTN B NepuKapae

[IM <8 mMm pr. CT.
Cl >2.5 n/mmnH/m?
Sv0, >65%

[emMoJuHamMn4ecKune nokasarenu

ctauuknuua (IP) onsa nepopansHoro HasHadenus. B 2015 r. npeg-
CTaBIEHbl PE3yNbTaThl MEXLYHAPOHOr0, IBOHOrO Cenoro, nna-
LLle60-KOHTPONMPYEMOro KnuHuYeckoro uccnegosanus i cpasbl
B napanfienbHbIX rpynnax ¢ paHfomu3aueit B COOTHoLIeHUN 1:1
(GRIPHON), 0CHOBHOM LeNbi0 KOTOPOro 6bIN0 OLEHUTb AO0Nro-
CPOYHYH0 3P eKTUBHOCTL U 6@30MaCHOCTb CeNleKcunara y naumeH-

MpomeXxyTouHblit puck 5-10%
OTcyTCTBYHOT

MeaneHHoe
9n1304M4ecKne 06MOPOKH
I

165-440 m

Peak VO,

11-15 mn/mMuH/Kr
(35-65% ponx.)
VE/VCO, slope 36-44.9

BNP 50-300 Hr/n
NT-proBNP 300 — 1400 Hr/n

S MM 18-26 cm?
HeT unn MuHumanbHoe Kos-Bo
XXWOKOCTY B Nepukapae

LMM 8-14 mm pr. cT.
Cl 2.0-2.4 n/mMuH/m?
Sv0, 60-65%
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108 ¢ JIAT. Mpu oueHKe KNnHMYecKnx ncxonos y 1156 naumeHTos
c JIAT B pamkax uccnegosanus GRIPHON cenekcunar B ka4ecTse
MOHOTEpanuu uan B KOMOMHALMW C aHTarOHUCTamn SHLOTENINHO-
BbIX PELIeNnTOPOB W/unun uHrnéutTopamu pocdoamnacTepasbl 5 Tuna
(®[03-5) CHWXan CMepTHOCTb MNALMEHTOB W 4acTOTy pa3BUTMSA
OCMOXHEHWH, CBA3aHHbIX ¢ JIAT (KOMNO3UTHAA NepBUYHAA KOHEY-
Has TOYKA: CMepPTb OT BCEX MPUYUH, rocnuTann3auus BCneacTemne
yxyaweHus JIA[, TpaHcnnaHTauus nerkux, aTpuocentocToMus,
WHULMALMA NapeHTepanbHbIX NPOCTaHOUAOB UK NOCTOsAHHasA 02-
Tepanus BCNeACTBME NporpeccupoBaHus 3abonesanus), Ha 40%
(OP 0,60; 99% [ 0,46-0,78;p<0,001). Y10 Kacaetcs 6a30B0i Te-
panum JIAI Ha MOMEHT BK/TIO4EHMS B UCCNEJ0BAHUE, TO CHUXKEHUE
nepBUYHON KOHEYHOI TOYKM B TpYNne Cenekcunara no CPaBHeHMo
C rpynnon nnawedo npoMcxoLuno He3aBucKUMo 0T TOro (3HaveHue
p ans s3aumogencteusg 0,95), nonydanu nu naynedtsl APJ (OP
0,66; 99% [ 0,32-1,35), n®[13-5 (OP 0,58; 99% AW 0,37-0,91),
kKombuHaumo AP3 ¢ nd[13-5 (0P 0,63; 99% AU 0,39-1,01) unu
Xe He nonyyanu Hukakoi J1AT-cneuudpuyeckorn tepanum (OP 0,57;
99% [ 0,32-1,03) [5]. MonoxutenbHblil 3MEKT OT NPUMEHe-
HUS Cenekcunara npocrexusancs B0 BCEM AuanasoHe nopéopa
NOAJEPXKMBAIOLLNX [03, YTO MOXET CIYXWUTb 060CHOBaHMEM NS
WHAMBMAYaNbHOrO nof6opa Ao3bl [5]. MauuenTsl ¢ JIAT B uccne-
nosaHun GRIPHON B Lenom yaoBneTBOpUTENbHO NEPeHOCHIN ce-
nekcunar npu npueme BHYTPb, HaMBOEe 4acTbIMU HEXenaTenb-
HbIMU SIBJIEHUAMU ObINU FONI0BHAA 60k, Juapes, TowHoTa [5, 7].
Y Hawero naumeHta Ao6aBneHue Cenekcunara K yxe npuHuMae-
MOMY 603eHTaHy NO3BOMUNO CTabUNN3NMPOBATL COCTOSHWE U [10-
CTWUYb BCEX 3asBMEHHbIX Lenei Tepanuu. I 4To He mMano BaxHO,
NpuHUMaemMas f103a cenekcunara y Hero 6bi1a 1200 mMkr 2 pa3sa B
CYTKMU, 4TO ABNIAETCHA HE MAKCUMAITbHON, OJJHAKO 3TO HUCKOMbLKO He
NOBUNANO HA NONOXUTENbHbIA APMEKT npenapara.

3AKNHYEHUE
CoBpemeHHble 3aperncTpupoBaHHbIe aHanor NpocTaunKinHa
accoLMMpoBaHbl C pAAOM orpaHnyeHnit. OnpepgeneHHble cBONCTBA

cenekcunara BKMHOYAKT JOCTYNHOCTb NPU NepopasibHOM npume-
HEHWUM 1 36UpartenbHOCTL B OTHOLLEHWUM IP peLenTopos, KOTOpbIe
06ecne4nBaioT cenekcunary noTeHunan ynyveHHon adeKTus-
HOCTK, 6830MaACHOCTU W NEePeHOCUMOCTM. [LOKIMHNYECKNE U Kiun-
HUYECKUEe [aHHble NOATBEPXAAT 3h(heKTUBHOCTL Cenekcunara
KaK WHHOBALWOHHOr0 npenapara ans repanum J1AT.

lMpenapat Ha TeppuTopun PO 3apeructpmpoBaH B UoHe 2019
roga 4to, HECOMHEHHO, pacLIMPAET BO3MOXHOCTM neveHus J1AT.
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SUMMARY

Idiopathic pulmonary arterial hypertension (IPAH) is a rather rare
cardiovascular disease of unknown origin and, at the same time, the
most common form of pulmonary arterial hypertension (PAH). It is
characterized by increased mean pulmonary artery pressure of > 25
mm Hg and increased pulmonary vascular resistance of > 3 Wood
units. One of the key components of IPH pathogenesis is the disorder in
the prostacyclin pathway leading to hypertrophy of the smooth muscle
and endothelial cells, fibrotic changes, inflammatory response and
vasoconstriction, which results in small artery and arteriole remodeling.
For severe cases of PAH, in Russia only used one drug acting on the

Information about authors:

prostacyclin pathway, i.e., iloprost for inhalation. However, this therapy
has a number of restrictions on the use. Selexipag is the first selective
oral prostacyclin IP-receptor agonist intended for the treatment of
patients with PAH. The efficacy and safety of Selexipag in patients with
PAH were investigated in GRIPHON study, the largest-scale clinical
trial ever conducted in patients with pulmonary hypertension. The
publication presents a case of successful use of Selexipag as a part of
the combination therapy in a patient with IPAH.

Keywords: idiopathic pulmonary arterial hypertension, pulmonary
arterial hypertension, Selexipag.
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Pulmonary arterial hypertension (PAH) is a rare disease associated
with the pulmonary circulation artery remodeling and increased
pulmonary vascular resistance (PVR), which causes right ventricular
failure and premature death of the patients. The early diagnosis of
PAH and timely prescription of PAH pathogenetic therapy represents
a substantial problem both in Russia and abroad. However, the
recent decades have seen a substantial progress in the study of PAH
pathophysiologic mechanisms, which has made it possible to put a
number of PAH-specific drugs acting on the key components of PAH
pathogenesis into clinical practice: endothelin receptor antagonists
(ERA), phosphodiesterase type 5 inhibitors (PDES inhibitors), soluble
guanylate cyclase stimulators and prostanoids. Despite the achieved
success in PAH therapy, it is still an incurable disease, and the survival
rates still give rise to concern and have to be improved [1,2].

During the last years, new generation of PAH-specific drugs,
such as riociguat and macitentan, have been put into clinical
practice [3,4], however, parenteral prostanoids used in the most
severe cases are unavailable in the Russian Federation up to the
present day.

Considering the share of severe cases — of functional classes Ill-
IV (WHQ) - and thus the increased need for combination therapy
prescription, it remains relevant to extend the range of PAH-specific
drugs, including the group of prostanoids that is currently only
represented by iloprost for inhalation in the Russian Federation.

Selexipag is the first selective oral prostacyclin IP-receptor
agonistintended for the treatment of patients with PAH. The efficacy
and safety of Selexipag in patients with PAH was investigated in the
GRIPHON study, the largest-scale clinical trial ever conducted in
patients with pulmonary hypertension. GRIPHON was a phase |lI
long-term, multi-center, randomized, placebo-controlled, event-
driven study conducted in parallel groups, which enrolled of 1,156
patients with PAH who received treatment in 181 healthcare centers
in 39 countries, including Russia [5]. The composite primary
endpoint of the study was set as a period from randomization to
disease progression (hospitalization for worsening of PAH, or
initiation of treatment with parenteral prostanoids, or long-term
oxygen therapy, or the need for lung transplantation, or balloon
atrial septostomy), or death, until the end of the treatment period.
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CASE REPORT ON SELEXIPAG USE IN IPAH

The following case is provided as an example to demonstrate the
efficacy and safety of the use of Selexipag in patients with PAH, as
well as the possibility of optimizing the medical therapy.

The patient D. of 24 years old has been observed for a long time
in the Pulmonary Hypertension and Heart Disease Department of
the Clinical Cardiology Institute named after A.L. Myasnikov, with
the diagnosis of idiopathic pulmonary arterial hypertension (IPAH).

According to the medical history, the patient first experienced
shortness of breath atthe age of 14, however, the patient did not consult
a doctor then. At the age of 16, the patient first experienced syncopal
conditions at the peak loads. The diagnosis of vegetovascular dystonia
was set for the patient. And after as long as 4 years, the patient was
sent to a cardiologist. Based on echocardiography (Echo-CG) data,
signs of pulmonary hypertension have been detected for the first time,
with the pulmonary artery systolic pressure (PAPs) of 95 mm Hg. No
right heart catheterization (RHC) has been conducted. The diagnosis
of IPAH was set. Diltiazem, 90 mg per day, was prescribed. During
4.5 years of the therapy, gradual worsening of the patient’s condition
and a reduction in exercise tolerance was observed. Therefore, the
local healthcare facility professionals supplemented the therapy with
Bosentan, 125 mg, twice daily. After a year, in 2010 the patient was
for the first time admitted to the National Medical Research Center of
Cardiology, with systemic circulation decompensation and syncopal
conditions at peak loads.

Based on physical examination data, the patient’s condition as of
the time of admission was assessed as moderately severe. The skin
was clean, of physiologic coloration, no lymph nodes were palpable,
no visible pathology of the osteoarticular and muscular systems was
observed. Shin and foot edema was observed. The chest shape was
normosthenic, both of the hemithoraxes uniformly participated in
respiratory movements, the chest was painless on palpation, and
clear percussion sound was heard. Vesicular respiration was heard
above the lungs, and no wheezes were heard. No expansion of the
borders of relative heart dullness was revealed in the course of the
circulation organs examination. During auscultation of the heart,
loud second heart sound was heard above the pulmonary artery
(P2), and the systolic murmur was noted above the tricuspid valve.
The cardiac rhythm was regular, with the heartbeat rate of 71 beats

TABLE 1. BIOCHEMICAL BLOOD TEST RESULTS

Test Result
Creatinine 93
Glucose 4,26
Triglycerides 1,66
Potassium 4,5
Sodium 145,6
Chlorine 102,2
Total protein 79,5
Total bilirubin 30,7
AST 35
ALT 37
Cholesterol 45
HDL cholesterol 0,95
LDL cholesterol 2,80
NT-proBNP 1850
D-dimer 200

per minute; blood pressure 110/70 mm Hg. No pathologic changes
were detected as a result of examination of the digestive and the
urinary system. No impairment of the neuropsychological status or
sensory function was revealed. According to the laboratory test data,
increase in N-terminal pro-brain natriuretic peptide (NT-proBNP) up
to 1,850 ng/ml was observed, with no other substantial deviations
from the normal values (Tables 1, 2).

Ina6-minute walking distance (6MWD), the distance covered was
379 m, and the shortness of breath was assessed as 3 points of Borg
scale. Electrocardiogram (ECG): sinus rhythm with the heartbeat
rate of 72 beats per minute; right axis deviation, p-pulmonale type
change in the atrial wave, sings of right ventricular hypertrophy.
Incomplete right bundle branch block (Fig. 1).

In the Echo-CG, right heart enlargement was observed, with
associated LV size reduction (Table 3) as well as the pulmonary
trunk enlargement up to 3.1 cm. Moreover, 2nd degree tricuspid
regurgitation, PASP 75 mm Hg; and sings of increased central
VENnous pressure, i.e., enlarged inferior vena capa and its insufficient
collapse during expiration, were observed. In the X-ray examination
of chest organs, changes corresponding to high-degree arterial
pulmonary hypertension, i.e., Moor index increase to 38%, Lupi
index increase to 40%, were observed. Enlargement of the lung
roots (right root breadth of 16 mm); cardio-thoracic index = 57%.

Thus, based on the complete examination data, including RHC
(Table 4), the diagnosis of IPAH was confirmed.

Considering the failure to achieve the therapy goals (Fig. 2), we
obviously had to choose PAH-specific therapy escalation.

Functional class I-1l 6MWD >440 m
Il (WHO) 379 m
Low risk
Cardiac index
RAP <8 mm Hg >2.5 |/min/m?
9 mm Hg 2,2 |/min/m?

Figure 2. Absence of therapy goals in the patient D

Normal values Unit of measurement
44,0 - 106,0 pmol/l
3,50 - 5,80 mmol/!
0,50 - 2,30 mmol/!
3,5-5,3 mmol/!|
138,0 - 153,0 mmol/l
98,0-108,0 mmol/l
64,0 - 83,0 o/l
1,7-20,5 pmol/|
3,0-29,0 Unit/l
3,0-40,0 Unit/l
3,50 - 5,20 mmol/I
0,90 - 1,89 mmol/I
0,08 - 4,00 mmol/I
0,0-150,0 pg/mi
Jo 500 ng/ml
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At that time, the National Medical Research Center of Cardiology
was included in GRIPHON study. The patient was scanned and
randomized into the study.

The patient received selexipag 1,200 pg, twice daily. The principal
factor limiting further dose titration was headache that required
constant analgesic intake.

Thus, the following therapy was prescribed to the patient:
Bosentan 125 mg, twice daily; Selexipag 2400 pg per day;
Ivabradine 10 mg per day; Torasemide 7.5 mg; Spironolactone 50
mg. Diltiazem was withdrawn because of the hypotension tendency.

In response to the therapy, the patient’s condition has improved,
and stable clinical effect is confirmed by both RHC (Table 4), Echo-
CG (Table 5) data, and by assessment of the patient’s functional
status (Fig. 3). All therapy goals and also a low 1 year mortality risk
have been achieved in the patient (Table 6).

TABLE 2. CLINICAL BLOOD TEST RESULTS

Test Result
Basophils 0,06
Hematocrit 33
Hemoglobin 12,92
RBC anisotropy factor 13,5
Leukocytes 79
Lymphocytes 1,8
Monocytes 0,35
Neutrophils 59
Mean corpuscular hemoglobin concentration 33
Mean cell hemoglobin 28,3
Mean corpuscular volume 82,8
Thrombocrit 0,17
Platelets 201
Eosinophils 0,24
Erythrocytes 4,69
ESR 10,0

Figure 1. Electrocardiogram
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Figure 3. Functional status changes
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TABLE 3. ECHOCARDIOGRAPHY DATA AS AT THE TIME OF ADMISSION OF PATIENT D

Parameters December 2010 N

AO, cm 3.1 2.0-3.7

LA, cm 3.0 2.0-4.0

LV EDD, cm 3.5 4.0-5.5

EF, % 60 >60

LV PWT, cm 1.0 0.7-11

IVST, cm 1.0 0.7-11

diastolic LV eccentricity index 1,26 1

RA area, cm? 20 <18

RV anterior-posterior dimension, cm 3.3 <3.0

RV anterior wall thickness, cm 0.7 <0.5

TAPSE, cm 1,37 >1,6

FAC RV, % 20,3 >35%

RV EF (3D), % 29,4 >44%

PASP, mm Hg 75 <36

WP, mm Hg 6

PA trunk, cm 3.1 <2.5

IVC 2.2/1.5 collapse <50%

Tricuspid insufficiency 2 1
DISCUSSION therefore 6 to 9 daily inhalation sessions are required, depending

The therapy acting on the key components of the pathogenesis
is an important achievement in the current medication approaches
to PAH. The strategy of treating IPH patients is oriented towards
achievement of the therapy goals defined as a low mortality risk,
which includes: arrival at | or Il functional class according to the
classification of World Health QOrganization, normalization of
the dimensions of the right heart compartments and of the right
ventricle (RV) function as determined by echocardiography data
and/or magnetic resonance tomography data (right atrium area
(RA) <18 cm?, no pericardial effusion), reduction in the mean right
atrial pressure (MRAP) <8 mm Hg and increase in the cardiac
index (Cl) >2.5 I/min/m2, distance in the 6-minute walk test of over
440 meters, peak oxygen consumption (VO,peak) >15 ml/min/kg
and carbon dioxide ventilation equivalent (VE/VCO, slope) <36 I/min
as determined by the Cardiopulmonary test (CPET) data, normal
values of NT-proBNP, etc. The risk of 1 year mortality is determined
in PAH patients by assessing all the foregoing factors [2, 6]. For
severe cases of PAH, the Russian doctors have only one drug acting
on the prostacyclin pathway, i.e., iloprost for inhalation. However,
this therapy has a number of restrictions on the use. The inhalation
form of iloprost is characterized by the half-life of 5-25 minutes,

TABLE 4. RHC PARAMETER TRENDS

Parameters December 2010 January 2016
PAPs /PAPd/

PAPM, mm Hg 73/28/44 85/30/47
mRAP, mm Hg 9 8

PAWP, mm Hg 1 1

CO, I/min 3.9 4.6

Cl, I/min/m? 2.2 2.6

Sv0,, % 61 60

PVR, dynessecm® 790 782

on the patient’s individual need and tolerability. Depending on the
applicable product dose, the inhalation session duration is about
4 to 10 min. It is necessary to use a new lloprost ampoule for
each inhalation. The entire ampoule content is to be transferred
to the nebulizer chamber immediately before use. It is necessary
to strictly observe hygiene and inhalator cleaning instructions. The
solution that has not been spent for inhalation is not suitable for
further use. The inhalation administration of lloprost is frequently
accompanied by such local adverse reaction as coughing, which
restricts the use of the drug. The inhalation of lloprost may also
increase the risk of bronchial spasm development [7].

Selexipag is the first oral selective prostacyclin receptor (IP)
agonist. In 2015, the results of a Ill phase international, double-
blind, placebo controlled clinical study involving parallel groups
randomized in a ratio of 1:1 (GRIPHON) were presented. The
principal objective of the study was to assess the long-term
efficacy and safety of Selexipag in patients with PAH. According
to clinical outcome assessment of 1,156 PAH patients as part
of the GRIPHON study, Selexipag used either as a single agent
or in combination with endothelin receptor agonists and/or
phosphodiesterase type 5 inhibitors (PDE5 inhibitors) provided

January 2017 February 2019 N

80/26/42 78/25/39 <25 (cpJ1A)
6 6 2-6

7 9 1-15

4.6 4.8 4.0-8.0

2.7 2.8 2,5-4,0

58 67 60-80

678 500 <240
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TABLE 5. ECHOCARDIOGRAPHIC PARAMETER TRENDS

Parameters September 2010 January 2016 January 2017 February 2019 ‘hllzlrun;:I

AO, cm 3.1 3.3 3.2 3.2 2.0-3.7

LA, cm 3.0 3.3 3.3 3.4 2.0-4.0

LV EDD, cm 35 4.1 4.2 42 4.0-5.5

EF, % 60 60 60 60 >60

IVST, cm 1.0 1.0 1.0 1.0 0.7-1.1

LV PWT, cm 1.0 1.0 1.0 1.0 0.7-1.1

diastolic LV eccentricity index 1.26 1.2 1.2 1.16 1

RA area, cm? 20 20 20 17.5 <18

gi\r’n gtsﬁx,r'cprﬂsm”or 33 34 32 27 3.0

RV anterior wall thickness,cm 0.7 0.6 0.6 0.55 <0.5

TAPSE, mm 1.37 1.7 1.7 1.9 >1,6

FAC RV, % 20.3 23 23 28 >35%

PASP, mm Hg 75 89 70 73 <36

PA trunk, cm 3.1 3.2 3.2 3.0 <25

VC. em 2.2/1.5 collapse 2.1/1.5 collapse 2.0/0.7 collapse 2.1/1.0 collapse Upto2.2
’ <50% <50% >50% >50% coll. >50%

TR degree 2 1-2 1-2 1-2 1

Pericardial effusion - =

the 40% reduction in the risk of death or a complication related
to PAH s (composite primary endpoint: death from any causes,
hospitalization for worsening of PAH, or initiation need for the
prescription of treatment with parenteral prostanoids, or long-
term oxygen therapy, or the need for lung transplantation, or
balloon atrial septostomy) (HR0.60; 99%Cl0.46-0.78; p<0.001).
As for background PAH therapy as of the time of enrolment, the
reduction in primary endpoints in Selexipag group vs. placebo
group was observed irrespective (p for interaction 0.95) of whether

TABLE 6. RISK STRATIFICATION
Determinants of prognosis

(estimated 1-year mortality) Lo (s
Clinical signs of heart failure Absent
Symptoms progression No
Syncope No
Functional class (WHO) I, 1l
6MWD >440 m
Peak VO, >15 ml/min/kg
Cardiopulmonary exercise testing = (>65% pred.)
VE/VCO, slope <36
NT-proBNP plasma levels E:\(I)Féﬁgig% Ir\gll

Imaging (echocardiography,
CMR imaging)

Haemodynamic

RA area<18 cm? 17.5 No
pericardial effusion

RAP <8 mm Hg

the patients had received ERA (HR0.66; 99% C10.32—1.35), PDE5
inhibitors (HR0.58; 99%CI0.37-0.91), combination of ERA and
PDE5 inhibitors (HR0.63; 99%Cl0.39-1.01), or no PAH-specific
therapy at all (HR0.57; 99%Cl0.32-1.03) [5]. The positive effect
of the Selexipag usage was observed throughout the maintenance
dose range, which supports dosage adjustment [5]. In the GRIPHON
study, PAH patients generally demonstrated satisfactory tolerability
of oral selexipag, and the most common adverse effects included
headache, diarrhea, nausea [5, 7]. In our patient, the addition of

Intermediate risk 5-10%

Absent

Slow

Occasional syncope
Il

165-440 m

Peak V02 11-15 ml/min/
kg (35-65% pred.) VE/
VCO, slope 36-44.9

BNP 50-300 ng/I NT-
proBNP 300-1,400 ng/I

RA area 18-26 cm? No or
minimum pericardial effusion

MM 8-14 mwm pr. cT.

Cl 2.0-2.4 n/muH/m?
Sv0, 60-65%
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Selexipag to previously prescribed Bosentan has made it possible
to stabilize the condition and achieve all the specified therapy
treatment goals. And, importantly, the patient received Selexipag
in the dose of 1,200 pg, twice daily, which is not the highest dose,
however, this did not reduce the treatment positive effect.

CONCLUSION

The currently registered analogues of Prostacyclin are associated
with a number of restrictions. The properties of Selexipag include
its availability after oral administration and selectivity against IP
receptors, which imparts Selexipag the potential of higher efficacy,
safety and tolerability. The pre-clinical and clinical data confirm the
efficacy of Selexipag as an innovative drug for PAH treatment.

The drug was authorized in the Russian Federation in June 2019,
which undoubtedly enhances the opportunities of PAH treatment.

REFERENCES:
References published on page 149

Accepted for publication: 18.10.2019
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K 70-JIETUH0 NPOMECCOPA
OJIETA NETPOBWYA LUEBYEHKO

27 Hosa6ps 2019 roga oTMeyaeT cBOM to6uneit npocheccop
Llles4enko Oner MeTpoBuY, LOKTOP MEAULMHCKUX HayK, Npo-
theccop, 3aBenyrowmii Kacpeapoi kapavwonorum ®AMN0 Poc-
CMIACKOr0 HaLMOHANbHOr0 UCCNIEA0BATENLCKOr0 MEAULIMHCKO-
ro yuusepcurera umenu HU. Muporosa Muxsapasa Poccum

0.11. We4eHko okoHuun B 1973 roay 2-on MOJITMI umeHn
H.N.Muporosa. C 1973 no 1975 rog o06y4ancs B KNUHUHECKON
opauHartype, B 1975-1978 rr. — B acnupaHType npu KNuHuKe
o6ulen Tepanum ¢ kapauonorueid LHIIT 4-ro [nasHoro ynpas-
nexns Munsapasa CCCP, roe B 1978 roay 3awmtun KaHauaar-
CKYI0 AnCCepTauuto, NOCBALLEHHYIO NPUMEHEHUIO 9X0Kapano-
rpacoun y 60nbHbIX UBC; B 1978-1988 rr. paboTan MnaaLum,
3aTeM CTapLuMM HayyHbIM coTpyaHukom B HAW KnuHuyeckon
Kapavonorun Bcecot3HOro KapAmonornyeckoro Hay4yHoro
uentpa AMH CCCP, roe B 1986 roay 3aluTin LOKTOPCKYO
anccepTtaumio  «KnMHUKO-WHCTPYMEHTabHAs XapakTepucTu-
Ka 1 0CO6EHHOCTV MEAMKAMEHTO3HOMO NeYeHns BONbHbIX CO
CMOHTAHHOI (aHrmocnacTyeckoi) cteHokapauei». G 1988 no
1992 r. paboTan JoUEeHTOM Kaddepbl KapAWonorum 1 obLLei
Tepanuu YHL Meauumnckoro ueHtpa npw lNpasutenscree PO.

C 1992 0.M. LLleB4eHKOo paboTaeT Ha kadeape Kapanonoruu
(hakynbTeTa AONONMHUTENBHOMO MOCTAUNIOMHOrO 06pa3oBa-
Hus (OMN0) PHAMY um. H.W. Muporosa, KoTopyo BO3rnas-
NseT B TeYeHUe nocnedHux asaguatu net. B 1994 roay emy
MPMCBOEHO Y4EHOE 3BaHKE «NPOeccop» No CheLnanbHOCTH
«Kapanonorus».

C 2009 . no 2011 r. O.M. Wes4eHKo paboTan B LOMKHOCTH
JekaHa PHAMY.

Mon pykosoacteom npodpeccopa O.11. LLieB4eHKO 6bina op-
raHM30BaHa W HanaXeHa HayyHas U nefjarormyeckas pabora
Katpenpbl kapanonoruu pakynoTeta JONONHATENBHOMO NOCT-
aunnomHoro o6pasosaHus PHUAMY um. H.A. Tuporosa Ha
COBPEMEHHOM YPOBHE C Y4ETOM aKTyasibHbIX NpobsieM npak-

IN HONOUR OF PROFESSOR
OLEG SHEVCHENKO’S 70TH ANNIVERSARY

Professor Oleg Shevchenko, Doctor of Medical Sciences,
Chair of the Cardiology Department of the School of Continuous
Medical Education at Pirogov Russian National Research
Medical University of the Russian Ministry of Health, is
celebrating his 70th anniversary on November 27, 2019.

Professor Shevchenko graduated the Pirogov Moscow 2nd
Medical Institute (as it was called at the time) in 1973. After
graduation he spent two years as a medical resident and in
1975 entered post-graduate studies at the Department of the
General Therapy and Cardiology at the National Research
Laboratory of the 4th Central Directorate of USSR Ministry of
Health. In 1978 he defended his M.D. thesis on the application of
echocardiography for CAD patients. He spent 10 years (1978-
1988) as a junior and then senior scientist in the Research
Institute of Clinical Cardiology of the National Research Center
for Cardiology of the USSR Academy of Medical Sciences. In

1987 he defended his Doctor of Sciences thesis on “Clinical
and instrumental characterization and specifics of the
therapeutic approaches to treatment of the patients diagnosed
with spontaneous (angiospastic) stenocardia”.

In 1993 Professor Shevchenko joined the Cardiology
Department of the School of Continuous Medical Education of
the Pirogov Russian National Research Medical University, that
he’s led for the past 20 years.

During 2009-2011 he served as the Dean of the Pirogov
Russian National Research Medical University.

Professor Shevchenko has led the establishment of the
research and training programs at the Cardiology Department of
the School of Continuous Medical Education at Pirogov Medical
University. He ensured that the training and research activities
met highest standards, taking into account most actual medical
problems and leading approaches for their solution, and using
the latest achievements in the field of medical education. Prof.
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TUYECKOW MEeIULMHbI N COBPEMEHHbLIX METOJ0B MX PELLIeHUs,
C WCMOMb30BAHNMEM HOBEWLLIMX AOCTMKEHMA B 06/1acTu Me-
AnUMHCKOro o6pasoBaHus. JInyHocTHble Kavectsa O.01. Lles-
YeHKO Cnoco6CTBOBANM CO3AaHUI0 HA Kadhenpe atmocdepsbl
AUCLUNINHBI, B3aMMOMOHUMAaHWUS, B3aUMOYBaXXEHNS, U TBOP-
yecTBa. CeroaHs kadeapa ABnsetcs u3BectHon B Mockse U
Poccun 6a30i NOAroTOBKM BbICOKOKMACCHBIX CMELMannCToB-
Kapauonoros, 06pa3oBatesibHbIA NPOLECC KOTOPO COOTBET-
CTBYET BbICOKOMY COBPEMEHHOMY YPOBHIO.

0.M. LLeBYeHKO BHEC CyLLECTBEHHbI BKNag B pa3paboTky
KOHLenumm 06 y4acTum BocnaneHus B natoreHese atepockre-
POTUYECKOr0 NOPaXXeHU KOPOHAPHbIX apTepuil; CUCTEMHOCTH
1 MynbTUOKANbLHOCTU aTepoCKNep03a; 0 posin 6UOMapKepoB
BOCManeHus, Tpom6006pa30BaHNA, aKTUBALMM MaKpodharos,
HEOaHrUrreHesa u Ap. B HeCTabUNbHOM TEYEHUN aTepockre-
p03a W pasBUTMM OCTPOr0 KOPOHAPHOro cuHapoma. Hay4yHas
pestensHocTtb O.11. LLIeB4eHKO NoCBsLLEHA UCCNE0BAHUAM 1
N3y4eHU0 MeTabonn4eckoro CMHAPOMA; HapyLLIEHUUIA puTMa
cepiua; CTpecc-UHAWYLMPOBAHHOW apTepuansHoi runep-
TOHWW; BOCMANEHWO NPW aTepocknepose; CepaeqHon Hemo-
CTaTO4HOCTM; KOMOPOMAHOCTM B Kapauonoruu. lonydeHHble
0.MM. LLleB4eHKO yHUKANbHbIE [aHHblE O KIWMHWUYECKWX, MOp-
(ponornyeckux N GUOXMMUYECKMX KOPPENALMAX Y GOSbHbIX
aTepoCK/epo30M U ero 0CMOXHEHUAMM NErnn B 0CHOBY HOBbIX
NOOX0J0B K AMArHOCTUKE W NIEYEHI0, HANPABMEHHbIX HA YBe-
nnYeHue NPOLOSKUTENLHOCTU U YNy4LLIEHE Ka4eCTBa XU3HM
00JTbHbIX CepAeYHO-COCYANCTbIMU 3a60/1EBAHNAMU U peani-
3yeMblIx B NnocnegHee fecatuneTve B 60/bLUNHCTBE MEAULINH-
CKUX ydpexxaeHuit ropoga MockBbl, a TakxXe Apyrix permoHoB
Poccuiickorn ®depepaumn.

Mpodpeccop O.M. LeB4eHko — aBTop 6onee 400 Hayu4HbIX
paboT, Ony6IMKOBAHHbLIX B PEATUHIOBLIX POCCUIACKMX U 3a-
PYOEXHbIX U3AAHWAX, HALWMOHANbHBIX PYKOBOACTBAX MO Kap-
avonorum; 15 MoHorpadomin, ayx n3obpeteHuid. LLnpoko ns-

Shevchenko’s personality played a pivotal role in establishing
the departmental traditions of impeccable discipline, mutual
understanding and respect and scientific creativity. Presently,
the Cardiology Department led by Prof. Shevchenko enjoys
a reputation of the first rate training center producing highly
qualified cardiologists in Russia that conforms to the most
exacting modern standards.

Prof. Shevchenko made significant contributions to
the development of the concept of the involvement of the
inflammation in the pathogenesis of the atherosclerotic
lesions of the carotid arteries; of the systemic and multifocal
nature of the atherosclerosis; of the role of the inflammation
biomarkers, thrombosis, macrophage activation and
neoangiogenesis in the unstable atherosclerosis course and
development of an acute coronary syndrome. Shevchenko’s
scientific research focused on metabolic syndrome; cardiac
rhythm disturbances; stress induced arterial hypertension;
atherosclerosis associated inflammation; heart failure and
comorbidity in cardiology.

Professor Shevchenko has authored over 400 peer reviewed
articles published in national and international journals and
cardiology manuals; 15 monographs and two patents. His
books and monographs on outstanding issues in cardiology
and therapy (“CAD”, “CAD Atlas”, “Statins”, “Stress-induced

BECTHbI 8r0 KHUMM 1 MOHOrpadui, NOCBALLEHHbIE aKTyallbHbIM
Bonpocam kapguonorum u Tepanumn: «MBC», «Atnac UBC»,
«CTatuHbl», «CTpecC-MHAYLUMPOBaHHAA rUNepToHna», «Mera-
O0NIMYECKNA CUHOPOM», «ApTepuaribHas runepToHus u Liepe-
OpanbHbIA UHCYNBLT» 1 Ap.

Mpodpeccop LesyeHko O.M1. noarotosBun LUKONy KBanugu-
LIPOBAHHbIX HAY4HO-MEAArornieckmx Kaapos: Nof ero pyko-
BO/JCTBOM 3aLLMLLIEHbI 20 KAHAMAATCKMX AUCCEPTaLIA.

Mpodpeccop O.M. LLieB4eHKO BeaeT 60MbLLYID Hay4HO-Opra-
HW3aLMOHHYI0 1 06LLIeCTBEHHYIO paboTy. OH ABNAeTCS npeq-
cefatenem CekUuu «KOMOPOBUAHOCTb B Kapauonorum» Bee-
POCCUIACKOr0 Hay4yHOro 06LLIeCTBA KapaWONOroB, B TeYeHMe
paaa net M3bupancs MCNONHUTENbHLIM AMPeKTopoM Bcepoc-
CUACKOro 0O6LLECTBA MO WU3YHEHUIO apTepuanbHOA runepTo-
Huu; Mpeacenatenem paboyen rpynnbl N0 NOCNEAUNNOMHOMY
o6paszosaHuio PKO, uneHom KoopanHaumoHHoro Coseta no
Pa3BMTUIO HENPEPbIBHOMO MEAULIMHCKOro 06pa3oBaHnst MuH3s-
apaea PO, uneHom HayyHoro CoseTa POCCUIACKOro Hay4HOro
MeauuuHekoro obuectsa Tepanestos. O.11. LLeB4EHKO — HneH
PenakunoHHOro coseta XxypHana «Kapamonorus», [nasHbIil
penakTop XypHana «focnegunnomHoe 06pa3oBaHue B Kap-
ANONOrNK». AKTUBHO Y4acTBYET B MEXOYHAPOJHON AesaTenb-
HOCTK, SIBNASICb HALMOHANbHbLIM KOOPAMHATOPOM M YNEHOM
pabouyeit rpynnbl no o6pa3oBaHuio EBponeickoro o6LecTsa
kapauonoros (Task Force ESCeLearning platform of the ESC
Education Committee); yyacTBoBan B paboTe No KoopAUHALAK
06pa3oBaresibHbIX MEPONPUATIAIA U CO3[aHMI0 8ANHOIA C eBPO-
neiickoit MporpaMmbl 06y4eHMs Bpadei.

Penakuns xypHana «EBpa3niicknii KapanoaorndecKmi xyp-
Han» cepAeyHo no3apasnsiioT ¢ HONIEEM TanaHT/INBOIO yye-
Horo, negarora, oprasuaaropa npogpeccopa Onera [leTposnya
LLleB4eHKO 1 XENarT KPenkoro 340p0BbA, 604POCTH AyXa,
TBOPYECKOro AONTONIETUS U OCYLLIECTBIIEHNS BCEX 38[]yMAaHHbIX
11/71aHOB.

hypertension”, “Metabolic syndrome”, “Artery hypertension
and Cerebral Stroke”, etc.) are widely known.

Prof. Shevchenko has founded a thriving school of the
first class scientific and teaching personnel, and personally
supervised defences of more than 20 Ph.D. and M.D. theses.

Prof. Shevchenko is very active in national science arena.
He chairs the section of “Comorbidity in Cardiology” of the
Russian Society of Cardiologists; was elected as an acting
director of the Russian Society of the Arterial Hypertension
Studies for several years. He has served multiple tenures as a
Chair of the Working Group for the postgraduate studies of the
Russian Cardiology Society, as a member of the Coordination
Council on development of the continuous medical education
of the Russian Ministry of Health, as a member of the Scientific
Council of the Russian Society of Physicians. Currently he serves
as a Chief Editor of the “Postgraduate Studies in Cardiology”
journal. Internationally Prof. Shevchenko serves as a National
Coordinator and a member of Task Force ESCelearning
platform of the ESC Education Committee.

The editorial board and the staff of the Journal is sending
their compliments to the most talented teacher, scientist and
organizer, Prof. Shevchenko on his 70th anniversary. We wish
Professor Shevchenko the best of luck, good health and spirit,
and to enjoy continuing scientific creativity and fulfillment for
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KAJIEHAAPb MEPONPUATII

SCHEDULE OF SCIENTIFIC ACTIVITIES

DATE oF

Event

Event TimLe THE EVENT  LocATION Link
Decemser 2019
VII All-Russian Gongress "Pulmonary Russia, 11.12.2019- ) . .
Hypertension - 201 Moscow 19122019 http://www.gipertonik.ru/kongress-11-dec-12-dec-2019
Fesruary 2020
| All-Russian Conference «Cardio Gastroenterology» I\El{(l)jzzlc?w 19.02.2020 http://cardio-eur.asia/conferences/19_feb_2020
16th International Dead Sea Symposium (IDSS) on Tel Aviv, 24.02.2020- ; .
Innovations in Cardiac Arrhythmias and Heart Failure Israel 26.02.2020 LAV EREiy
MarcH 2020
XVI All-Russian Congress «Arterial Russia, 11.03.2020- i : :
Hypertension - 2020 varoslavi 12.03.2020 http://www.gipertonik.ru/kongress-11-mart-12-mart-2020
ArriL 2020
All-Russian conference "Cardiopulmonology — 2020 I\iggzlc?w 01.04.2020 http://cardio-eur.asia/conferences/1_apr_2020
The 7th International Conference on -
PreHypertension, Hypertension, Metabolic \./|In|us., LD AP https://www.prehypertension.org/
: . . Lithuania 06.04.2020
Disorders and Cardiovascular Disease
All-Russian Conference «Cardioendocrinology — 2020» I\EI{(L)I:?W 22.04.2020 http://cardio-eur.asia/conferences/22_apr_2020
May 2020
, , Russia, 27.05.2020- ; . :
VIl Eurasian Congress of Cardiology Moscow 98.5,2020 http://cardio-eur.asia/conferences/27_28_may_2020
Joint Meeting of the European Society of Hypertension 30.05.2020- ) .
(ESH) and International Society of Hypertension (ISH) Elegan U 01.06.2020 LA TR A DO Bl
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EBPA3VIVICKUI KAPOWOIIOMMYECKU XKYPHATT
EURASIAN HEART JOURNAL

NPABWJIA HANPABJIEHWA, PELIEH3UPOBAHUS
W ONYBJIMKOBAHNSA CTATEW, HAMPABJISIEMbIX B XKYPHAI
«EBPASUNCKWUA KAPANOJIOrMHECKUKN XYPHAJT»

(COCTABJIEHbI C YYETOM <E[UHbIX TPEEOBAHNI K PYKOMUCAM,
NMPEACTABJIAEMbIM B BUOMEAULIUHCKWE XYPHAIbI>,
PA3PABOTAHHbIX MEXXAYHAPOIHbIM KOMUTETOM PEAKTOPOB MEANLINHCKNX XKYPHAJIOB)

«EBpa3ninCcKnii Kapanonoruyecknin XypHan» ny6aukyeT cratbi No BCem npobsiemam 3a601eBaHNA BHYTPEHHUX OPraHos,
a TaKXe Mo CMEeXHbIM npobnemam ¢ ApyruMu MeSULMHCKUMU CheunanbHoCTAMU. B nagaHum cpenad akueHT Ha HOBbIe
BO3MOXXHOCTM AN COBPEMEHHOW JUArHOCTUKM U JIEHEHNA BXKHbIX aCMEKTOB CEPLEYHO-COCYAUCTOMN NaTON0r K, He06X04UMOA

ANA CneunannmaupoBaHHO Bpade6HO NpakTuKu.

Penakuus xypHana «Espasniicknit Kapauonorndeckuin XKypHan» NpUHUMAET K paCCMOTPEHUIO NepeioBble 1 OpUrnHarbHble
CTaTby 1 MaTepmansl, Kpatkne coo6LLEHNs, 3aMETKN U3 NPAKTUKK, NeKLuun, 0630pbl, 0TPaXXatoLLue HoBble Hay4Hble B3rnabl,
3HA4YMMBble Pe3ynbTaTbl U AOCTVIKEHNUS (OYHAAMEHTANbHbIX 1 TEOPETUKO-NPUKNAAHbIX UCCNEL0BaHMIA B 061aCTU Kapauonoruu

1 CMEXHbIX CreLnanbHOCTeN.

1. MPABWJTA HAMPABJEHWSA PYKOMUCEN

1.1. Pykonuch ctatbi AOMKHA GbITb NPeACTaB/ieHa B 3/ieK-
TPOHHOM BWAE 1 HA 6YMaXHOM HOCUTENE, HarneyaTaHHoOl B pe-
naktope Microsoft Word wpudtom Times New Roman, uBeT —
YEpHbIil, pasmep wpudTa — 14 Yepes 1,5 uHTepBana Ha OfHoIA
CTOPOHE nucyeil 6ymarn pasmepom A4 (210x297 Mm) ¢ nonsamu
2 CM CO BCEeX CTOPOH TeKCTa.

1.2. Bca pykonuch npeacTaBnseTcss B OAHOM JOKYMEHTE C
COOTBETCTBYIOLLMM pacnpeferneHnem B TeKCTe TabnauL, unnio-
CTpauui, PUCYHKOB W MOANMCEA K HUM. PekomeHayertcs uc-
Nonb30BaThb TOMbKO OOLLENPUHATLIE COKPALLEHWS U 136eraTb
aHIN0A3bI4HbIX 266peBmaTyp.

1.3. K pykonucu Heobxoaumo npunoXxutb oduLnanbHoe Ha-
NpaBneHne y4peXxxaeHus, B KOTOPOM npoBefeHa paborta. Ha
NepBoil CTpaHNLE CTaTbi JOMKHA ObITb BU3a U NOANUCH Hayy-
HOr0 PYKOBOAMTENS, 3aBEPEHHas KPYrion neyartblo yupexmie-
HUA. Ha nocnegHen cTpaHuue cTatbl HOMKHbI 6bITb MOAMKUCH
BCEX aBTOPOB.

1.4. Pykonuch CTatbi JOMHKHA BKMKOYATL: 1) TUTYNbHBIA NIACT;
2) pestome; 3) KIH04eBble CI0Ba U KONOHTUTYN; 4) BBEAEHUE;
D) marepuan 1 Metofpl; 6) pesynbTarel; 7) 06CyXaeHue; 8) 6u-
onvorpadputo. CTpaHnLbl A0MKHbI ObITb MPOHYMEPOBAHBI.

1.5. Ctatbu cnepyeT npuckinatb no agpecy: 121552 r. Mo-
ckBa, 3-7 Yepenkosckad, 15 a, ®IbY «HMWLK» MuH3aopasa
Poccuu, 1 anekTpoHHO noyTe: ecj@cardioweb.ru

1.6. HanpaBneHue B peaakLuio cTaTeil, paHee ony6inKOBaH-
HbIX W1 HANpaB/eHHbIX B APYroM XXYpHan, He fonyckaeTcs. Py-
KOMmucu, 0cpopmMiIeHHbIE He M0 NpaBuiam, He paccMaTpPUBAtOTCA.

1.7. lTocrne BHECEHWS UCMPABNEHWIA KacaTeNlbHO 3aMedaHuid
PELeH3eHTa, aBTOPbI HAMPABNAOT Ha ANIeKTPOHHbIIA afpec pe-
AaKLMU NOJHbLIA NEepeBof, CTaTbW HA AHTMNACKMIA A3bIK.

2. IPABWUNA PELEH3POBAHUA NYBNVUKALIWIA

2.1. Bce npeacrasnsemble Matepuanbl PeLeH3npyoTes 1 06-
CYXKAA0TCA pefakLMOHHON Konnernel. Peakonnerns octasns-
€T 32 C0601 NpaBo COKPALLATL W PefakTMPoBaTh PYKOMUCH.

2.2. Llenbto peLeH3npoBaHMs MOCTyNaLWMX B pefakLmio
XYpHana marepuanos ABNSeTcs 06beKTUBHAA OLEHKa WX CO-
AepXaHna (Lenen, MeTofoB, NOSy4eHHbIX Pe3ynbTaToB 1 06-
CY>K[EHUS X B CBETE COBPEMEHHOr0 COCTOAHUA BOMpOCa).

2.3. CtaTbl HaNpaBnsOTCA HA PELIEH3NIO CreumanucTam, 3a-

HUMAOLLIMCA NPOBNEMATUKOIN, OOHOUMEHHOW UNK BIIN3KONA C
BOMpOCaMu, n3naraembIMn U 06CYyX/aeMbIMi aBTOPOM (aBTO-
pamu) peLeH3upyemMoii cTaTbl. B criydae ecnu ctatbs kacaetcs
LUIMPOKOr0 CMeKTpa BOMPOCOB, PELEH3UPOBaHUe OCYLLECTBNSA-
TCA 60NbLIMM YUCIIOM PELIEH3EHTOB, YEM OfMH.

2.4. PelieH310 PELIEH3eHTbI HANPABNAOT B peaKLNI0 XYpHa-
Na, N OHa paccMaTpuBaeTCs Ha 04YepeaHOM 3acefjaHun pefak-
LIMOHHOWN KONJIeruu ¢ NPUHATUEM PeLLeHNIA: a) O Lieniecoobpas-
HOCTW NybnuKauun ctatem; 6) 06 0TKa3e B NyGIMKaLum CTaTtbMm,
MOTMBUPOBAHHOM Ha OCHOBE 3aKMKO4EHNS PeLieH3eHTa nbo Ha
OCHOBE BbIBOZIOB YNIEHOB PEAKONNEruu; B) 0 HEOOXOAMMOCTY
nepepadoTKky (AOpPaboTKKM) CTaTbl B COOTBETCTBUM C 3ameya-
HUAMU peLieH3eHTa (PeLEH3EHTOB) 1 YNEHOB pefaKLUOHHOI
Konneruu.

2.5. Pefjakumus HanpasnseT aBTopam NpeacTaB/ieHHbIX MarTe-
pUanoB Konuu peLieH3nin Unu MOTUBMPOBAHHBIA 0TKa3, a TakXXe
0643yeTCs HaNPaBNATb KOMUW peLieH3nit B MuHucTepcTso 06-
pa3oBaHms 1 Hayku Poccuiickon ®enepauym npu NOCTynneHnn
B peJakLMio U3aaHnsA COOTBETCTBYIOLLEr0 3anpoca.

2.6. PeueH3nmn xpaHaTcs B U3aatensCTse U B pefakumn ns-
NlaHuA B TeYEHNe 5 NneT.

2.7. GtaTby, NONY4MBLUNE NONOXKMTENbHbIA OT3bIB PELIEH3EH-
Ta (PELIEH3EHTOB) W NPUHATLIE K NeYaTi peLleHneM peaakLiu-
OHHOII KONMeruu, BKNOYAtOTCS B COCTaB 04ePEAHOro Bbinycka
XXYpHana M HanpaensTcs B W3AATENbCTBO, BbIMyCKaloLLee
XXypHan.

3. PABUNA 0dOPMIEHUS PYKOMUCEN

3.1. 06wme npasBuna

TUTYNbHBIA NUCT (BCE HA PYCCKOM W AHrMMUIACKOM A3bIKaX)
LOMKEH cofepxarb:

1) Ha3BaHWe CcTaTbi, KOTOPOE AOIKHO ObITb WHCPOPMATMB-
HbIM 11 JOCTATOYHO KPaTKNM;

2) hamunuu, MMeHa 1 0T4eCTBa NOJHOCTLH), MECTO PabOoThI,
MOYTOBbLIN afpPec M WHAEKC, YY4EHOE 3BaHWE, CTEMEHb, AOMK-
HOCTb, E-mail 1 TenedoHbI BCeX aBTOPOB (TAKXXEe YKa3blBaeTCs
ABTOP, OTBETCTBEHHbIN 32 KOHTAKTbI C pefakLmei);

3) nornHoe Ha3BaHwe ydpexxaeHus 1 oTaena (kadespsl, nabo-
partopuu), B KOTOPOM BbINOMHANACH paboTa;

4) KONOHTUTYN (COKpALLEHHbIA 3aroioBOK) AN NOMELLEeHNs
BBEPXY CTPaHMULL B XypHarne.
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Pe3tome (Ha pyccKOM W aHTIMACKOM A3bIKaX) AOJKHO ObITh
CTPYKTYPUPOBAHHBIM:

a) Lenb uccnenoBaHus; 6) marepuan u MeTofpl; B) pesynb-
Tathl; 1) 3aKnoyeHne. O6bEM pestome JOMKeH ObITb He 6onee
300-350 cnos. Ha aToii )Xe CTpaHuLe NOMELLAIOTCSA «KIH4EeBbIe
Cr10Ba» Ha PyCCKOM 1 aHrUIACKOM a3blkax (o1 3 fo 10 cnos).

TexkcrT.

O06bEM OpurMHanbHOM CTaTbi He JOMKeH npesbiwarb 8-10
MALLWNHOMMUCHBIX CTPaHWL, KPaTKUX COOBLLEHNA 1 3aMETOK 13
NPakTUKM — 3-4 cTpaHmL. O6bEM NekLUUi M 0630P0OB He JOMKEH
npesbiwarb 12-15 cTpaHuL, nepes TeKCTOM AO/MKHA ObITb aH-
HOTaLus.

3.2. OpuruHanbHble CTaTbi [JOMKHbI WMETb CREAYHOLIYH
CTPYKTYpY:

Beegenue. B HEM chopmynupyeTcs LeSb U HEO6X0AUMOCTb
NPoBeJEHNs UCCNeaoBaHMs, KPaTKO OCBELLAETCH COCTOSHME
BOMPOCA CO CCbINIKAMM Ha Hanbornee 3Ha4nMble My6auKaLmu.

Matepuan n metoabl. [pUBOOATCA KOMMYECTBEHHbIE U Ka-
YeCTBEHHbIE XapaKTepUCTUKKU BONbHbIX (0OCNEA0BaHHbIX), a
TaKXXe YNoMUHaIOTCA BCE METOfbl UCCNea0BaHNA, NPUMEHSIB-
LUMecs B paboTe, BKIIKOYas METO/b! CTATUCTUHECKON 06paboTKM
AaHHbIX. [pn ynomMmHaHWK annapatypbl U HOBbLIX J1EKApCTB B
CKOOKax HeobXoaumo YKa3blBaTb MPOU3BOAWTENS W CTpaHy,
rfe OH HaxoauTcs.

PesynbTatbl /X crefyeT npeactasnaTb B JIOMMY4ECKOR MO-
CNeaoBaTenbHOCTM B TEKCTE, Tabnuuax u Ha pucyHkax. B Tek-
CTe He cneayeT NoBTOPATb BCE AAHHbIE U3 TaBNKLL 1 PUCYHKOB,
Hago ynoMuHaTb TONbKO Hanbosnee BaXKHble U3 HUX. B pucyH-
Kax He cneayet ay6nmposaTb JaHHbIe, NPUBEAEHHbIE B TabNK-
Liax. BennyuHbl n3amepeHnii 4oMKHbI COOTBETCTBOBATL Mexay-
HapogHon cucteme eauHuL (GU).

O6cyxpenue. Hago BbiAeNsaTb HOBbIE M BaXKHble aCMEKTbl
pe3ynbTaToB CBOEro UCCeA0BaHNA 11 N0 BO3MOXHOCTU COMO-
CTaBNATb WX C JAHHLIMKM OPYruX uccreposaresneil. He cnefyet
NOBTOPATb CBEAEHUS, YXKe NMpUBOAMBLUMECS B pa3fene «Bse-
[eHne», 1 NnoapobHble OaHHble U3 pasgena «Pesynbratbl». B
06CYXXeHe MOXXHO BKITH0YMTb 060CHOBaHHbIE PEKOMEHAALNN
1 KpaTKoe 3aKJIl04eHue.

Tabnuubl. Kaxaaa tabnuua JomKHa MMETb Ha3BaHWe u no-
PAOKOBLIA HOMEpP (PAcnoNOXeHUe Hap Tabnuuen), cooTBeT-
CTBYIOLLMIA YyNOMUHAHWMIO €€ B TeKCTe. Bce pasbACHeHUs, BKIIIO-
Yas pacLumdpoBky abbpesmaTyp, Hafo pa3meLLaTb B CHOCKAX.

Mopnucu K unmocTpaumam. eyataloTcs HenoCcpPeacTBEHHO
Nnof PUCYHKOM. MoANMCh K KXXA0MY PUCYHKY COCTOWT M3 €ro
Ha3BaHMs 1 «J1ereHfpl» (06bACHEHUS YaCcTel PUCYHKA, CUMBO-
NOB, CTPESIOK U APYrux ero fetaneit). B nognucax K Mukpo-
(hoTorpadomsam Hafo ykasblBaTb CTEMNEHb YBENNYEHUS.

Wnnioctpauum  (pucyHkn, Amarpammsl, otorpacun) He
L0/MKHbI ObITb NEperpy><eHbl TEKCTOBbIMU HAAMUCAMMU.

bubnuorpacma (cnucok nutepatypbl). Kaxablid UCTOYHUMK
neyataetcs C HOBOW CTPOKWU MOA NMOPSAKOBbIM HOMepOM. B
cnucke Bce paboTbl NEPEYUCNAIOTCA B NOPALKE LUTMPOBAHUSA
(CCbINOK Ha HKX B TEKCTE), @ He N0 andpasuty hammnnnii nepebIx
aBTOPOB. B TekcTe cTatby 6ubnMorpacpuyeckmne CCbinkn aatT-
s apabeckmmMu Lydpamu B KBafIpaTHbIX CKOBKaXx.

3.3. Mopsapok cocTaBeHns cnucka NUTepaTypbl:

a) aBTOP(bl) KHUMM UMK CTaTbi; 6) Ha3BaHWE KHUMM UMK CTa-
TbU; B) BbIXO[HbIE AaHHbIe. [pK aBTOPCKOM KonnekTuee fo 4
4e/10BEK BKHOYUTENBHO YNOMMHAIOTCA BCE aBTOPbI (C MHULMA-
namu nocne oammnuin), Npu 60NbLLNX aBTOPCKUX KONEKTINBAX
YMOMMHAOTCA TPX NEPBbIX aBTOpa 1 A00ABNAETCA «i COABT.»

(B MHOCTpaHHOM nuTepatype «et al.»). B HEKOTOPbIX Cry4asx
B KayecTBe aBTOPOB KHMI BbICTYNAOT WX PeakTopbl UK Co-
CTaBuTesN.

B 6ubnuorpacgmyeckom onmcaHun KHUMK (Nocne ee Hasga-
HWA) NPUBOAATCA ropof (r4e OHa W3fdaHa), nocne ABOETOYMSA
Ha3BaHWe M3gaTeNbCTBa, NOCNe 3anAToi — rof usgaHus. Ecnu
CCbINKa AaBTCA Ha rnasy U3 KHWMW, CHaYana ynoMuHatTcs aB-
TOpb!, 3aTEM Ha3BaHWe rnasbl, Yepe3 OAHY KOCYH JINHUIO — Ha-
3BaHWe KHUTK, Yepe3 OfHY KOCY0 — OTBETCTBEHHbIE PeaKTopbl
1 fanee BbIXOAHbIE JaHHbIE.

B 6ubnuorpady4eckoM OnMcaHWK CTaTbi U3 XKypHana no-
C/ne TOYKW NPUBOAMTCA COKpaLLEHHOE Ha3BaHWe XXypHana (Ans
WHOCTPaHHbIX U3LaHWA) 1 NOSIHOE Ha3BaHUE ANs PYCCKOA3bIY-
HbIX XXYPHa0B, Yepes3 TO4KY — rof U3JaHus, 4epes TOuKY C 3a-
NATON - TOM U HOMep (B CKOBKax), Mocne LBOETO4YUS — HOMEp
nepBoil 1 nocnefHen (Yepes fedmc) CTpaHuupbl.

Mo Tpe6oBaHUID MEXAYHAPOAHbIX 633 AaHHbLIX B KOHLIE aH-
[MOSA3bIYHON 1 PYCCKOA3LIYHON (rae UMEeTCs) NuTepaTypHoi
CCbIIKM HE0HX0AMMO NPOCTaBUTL LMGPOBON MAEHTMCMKATOP
06bekTa — uHAekc DOl — ans noBbILLEHWS BOCTPEOOBAHHOCTY 1
LMTUPYEMOCTMN Hay4HbIX paboT.

3.4. lpumepbl othopMNEHNA NPUCTATERHON NTUTEPATYPbI:

Cratbd B XypHane.

1. Yasosa 1.E., Asaees C.H., Llapésa H.A. n coasT. KnuHuye-
CKIe PEKOMEeHaLmMN N0 ANarHOCTUKE W NIEHEHNO NeroYHon rm-
nepTeH3uun. TepanesTudeckuii apxus. 2014; 9:4-23. / Chazova
l.Ye., Avdeev S.N., Tsareva N.A. et al. Clinical guidelines for
the diagnosis and treatment of pulmonary hypertension.
Therapevtichesky arhive. 2014; 9:4-23. [in Russian].

2. Yu C.M., Anderson J.E., Shum 1.0.L. et al. Diastolic
dysfunction and natriuretic peptides in systolic heat failure. Eur.
Heart. J. 1996. Vol. 17. P. 1694-1702.

3. Bonow R. 0. New insights into the cardiac natriuretic
peptides. Circulation. 1996. Vol. 93(11). P. 1946-1950.
DOI:10.1161/01.CIR.93.11.1946.

KHuru u moHorpacum.

1. BonowuH A.W., Cy66otux H0.K. BonesHb 1 310poBbe: [iBe
CTOpOHbI npucnoco6nexns. M.: MeguuuHa, 1998. / Voloshin
A.l, Subbotin Y.K. lliness and health: two sides of the adaptation.
M.: Medicine, 1998.

2. Ringsven M.K., Bond D. Gerontology and leadership skills
for nurses. Ed. Albany. N. Y.: Delmar Publishers, 1996. P. 234.

[naBa B KHUre Unn MOHOrpaduu.

1. Ho3gpaués A.[l. ®yHKUMOHANLHAA MOpdponorus cepaes-
HO-COCYANCTOI cucTeMbl. boneaHu opraHoB KpOBOOOPALLEHUS
/ Pep. E.N. Yazos. M.: Meguumna, 1997. C. 8-89. / Nozdrachév
A. D. Functional morphology of the cardiovascular system.
Diseases of the cardiovascular system / Ed. Chazov Ye.l. M.:
Medicine, 1997. P. 8-89.

2. Phillips S.Y., Whisnant Y.P. Hypertension and stroke.
Hypertension: pathophysiology, diagnosis and management.
Eds. Y.H. Laragh, B.M. Brenner. 2nd ed. N. Y.: Raven Press,
1996. P. 465-478.

Apnpec ans nogauv pykonucen:
121552, r. Mocksa, 3-1 Yepenkosckas, f. 15 A,
®IrbY HMUL kapauonoruu Muxspapasa Poccum,
HOpacosoii E.C.,
ecj@cardioweh.ru
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Mpecc-penus

AMbPABU (CEJIEKCUNAT) 3APETMCTPUPOBAH )
B POCCUNCKON ®EREPALIAN ANA NEYEHUA NEFO4HOU
APTEPWAJIbHOW TMNEPTEH3WUW Y B3POC/IbIX MNALMEHTOB

MOCKBA, 9 asrycta 2019 roga — «AKTeNUoH», KOMNaHus dap-
MaLeBTUYECKOro Noapa3aeneHns «JAHCCeH» Kopnopaumm «IHKoH-
COH & [PKOHCOH», 06bABKMA 0 PErUCTPALM HA POCCUIACKOM PbIHKE
MHHOBALMOHHOMO NIeKapCTBEHHOr0 npenapata Anbpasm (Cenekcu-
nar) Anis fie4eHuns nerovHon aptepuanbHon runeptenaun (JTAN)[1].

An6pasu — NepBbIii 1 eAUHCTBEHHbIA 0A06PEHHBIN B MIPE Nepo-
pasibHbIA CENIeKTUBHbIA aroHMCT IP-peLenTopoB NpoCTaunKIImnHa,
KOTOpbIN NnokasaH ang anutenibHoro nededns JTAT -1V doyHKum-
OHaNbHOro Knacca no Knaccugukauu BcemmpHoii opraHuaauum
3apaBooxpaHeHus (BO3) y B3pOCAbIX NaUWMeHTOB, C LENbio npe-
JOTBpaLLeHns nporpeccuposaHus 3abosesanuns [2,3,4]. Anbpasu
3(MMEKTUBEH KaK B KOMOWHALMM C aHTArOHWCTaMi PeLenTopos
3HAOTENUHA W/UIn UHrnéuTopamm pocdoanacTepasbl 5-ro Tuna,
Tak B MOHOTepanuun. IMeKTMBHOCTL ANBpaBmn [oKa3aHa B OTHO-
LLeHWUM nanonatnyeckon n HacneacTseHHon J1IAl, a Takxe J1AT, ac-
COLMMPOBAHHOIA C 3a60/1eBaHNAMN COEANHUTENBHOI TKaHu u JTAT,
acCOLMNPOBAHHOI C KOMMEHCUPOBAHHBIM NPOCTbIM BPOXAEHHBIM
nopokom ceppaua [3].

[lonrocpoyHas apdeKTMBHOCTL M 6e30MacHOCTL Anbpasu y na-
umeHtoB ¢ JIAl 6bina NPOAEMOHCTPUPOBAHA B KIMHWUYECKOM WUC-
cnepnosaHui GRIPHON, camom maclutabHOM W3 Koraa-nu6o npo-
BOAMBLUMXCS Y MAUMEHTOB C NeroYHon runepteHauer. GRIPHON
— 3T0 [ONrocpO4HOE MHOrOLEHTPOBOE PaHOOMWU3MPOBAHHOE
nnawue6o-KOHTpOIMpyemoe Co6bITUIHOE MCCrefoBaHne hasbl 3,
NPOBOAMBLLEECS B NMapanfeNbHbIX rpynnax, B KOTOPOM NPUHANK
y4yacTtue 1156 naumentos ¢ JIAT, npoxoamsLunx neyveHue B 181 me-
ANLMHCKOM LieHTpe B 39 cTpaHax Mupa, B TOM YUCe B MCCNeoBa-
Hun yqacToBan 91 nauueHT n3 Poccumn. KOMNo3MTHON NepBUYHOIA
KOHEYHOW TOYKOW B AM3aliHe WCCNEA0BaHUs CMYXWNO Bpems OT
MOMEHTa paHAOMMU3aLMKM A0 Hayana nporpeccupoBaHus 3abone-
BaHWA (rocnutanudauum no nosogy JIAl, Havana BHYTPMBEHHOIO
UM NOAKOXHOr0 BBEAEHWS NPOCTAHOMAOB, OKCWUreHOTepanuu,
NPOBefEeHNS TPAHCNNAHTALMN NErKMX W LPYruX NPOSABAEHNA) nnu
cmepTu. Anbpasu NPOAEMOHCTPUPOBAN CHIDKEHWE pUCKa Nporpec-
CUpOBaHNA 3a60eBaHNsA/CMepTH y BCex naunenTos ¢ JIAT He3aBm-
CKUMO OT NHUK Tepanuu Ha 40%. CornacHo pesynbTaTam uccneno-
BaHus, no6aBneHne Anbpasn Ha paHHeM 3Tane Tepanun CHIKaeT
puck nporpeccupoBanus JIAI v cmepTi y naumeHToB Ha 64% [9,6].

Akagemuk PAH, npodpeccop, o.M.H. WpuHa EBreHbeBHa “a-
30Ba, AupekTop WHCTUTYTa KAMHWYECKOA Kapauomnorum um.
AJ1.Macuukosa ®I6Y HMUL, kapanonorun MuHsgpasa Poccum
KOMMEHTUPYET: «B nocneaHee mecATMneTue OblM AOCTUTHYTHI
3HAYMTENbHbIE YCMEXM B MOHUMAHNUN MeXaHM3MOoB pa3sutus J1AT,
pa3paboTke NOAXOA0B K AWArHOCTUKE W NEYEHUID NALUEHTOB C
3TOM narofiormei. Hoeble cTpaterun Tepanuu ¢ OOKYCOM Ha OT-
JaneHHble MCXO0Mbl Y NALMEHTOB MEHSIOT napagurmy nededus JTIAT
OT KPATKOCPOYHbIX LieNeid (CUMNTOMATNYECKOe Yny4lleHue Torne-
PAHTHOCTW K (DU3NYECKOW HArpy3Ke) 40 LONTOCPOYHbIX (3ameane-

HWe NporpeccupoBaHns 3a60/1eBaHNA U CHUKEHUE CMEPTHOCTH).
[aHHble nocnegHNX KpynHbIX KOHTPONMPYEMbIX KIUHUYECKUX UC-
C/lelOBaHNIA OUKTYIOT HE06X0AMMOCTb PaHHEN KOMOWHUPOBAHHO
Tepanuu npu JIAMN [8].

Jleroynas aptepuanoHas runeptenaua (JIAIN) — ato opdpaHHoe
(penkoe) nporpeccupyioLLee, YrpoxaroLee Xu3Hu 3a60nesaHue,
XapaKTepu3yioLLeecs aHOMaJIbHO BbICOKMM [aBfiEHUEM KPOBW
B f1eroYHblx aptepmsx. Cumntomel JTAT Hecreun®uyHbl U moryt
BapbuUpoBaThb OT NIErKOM OfbILLKW 1 YCTanocT Npu 06bI4HON No-
BCEJHEBHOI aKTUBHOCTM [0 CUMMTOMOB NpPaBOXeNy404KOBON
HEJ0CTATOYHOCTI W CEPbE3HbIX OTrPaHNYEHN B (PUIMYECKON Ha-
rpyske [7].

B passutuu J1Al 3a4eiCcTBOBAHO TPU OCHOBHbIX GMOJIOrMYECKNX
CUTHANbHBIX NYTU: NYTb 3HAOTENIMHA, MYTb OKCMAA a30Ta M Nnpo-
CTAUVKIIMHOBbLIA NyTb. An6paBn — eANHCTBEHHbIA NepopanbHbIii
npenapar, LiefeHanpasieHHO AeACTBYIOLMIA HA NPOCTALMKIIHO-
BbIVi NYTb W YNy4LWAKOLWMA JONTOCPOYHbIE UCXOAb! Y NALMEHTOB C
JIAT [4,8]. «Mbl 3Hanu, 410 NyTb NPOCTALMKIIMHA MOXET Urparthb
Knio4eByo ponb B nedveHun J1AT. [lo HacToALLEro BpemMeHu BO3-
MOXXHOCTMW NEYEHMs, HALEIEHHOr0 Ha NyTb NPOCTAUUKNNHA, BbIN
B HaLlen CTpaHe KpariHe OrpaHunyeHsbl. Tenepb Ham AOCTYMHA UH-
HOBALIMOHHAA nepopanbHas Tepanns, 6e30MacHOCTb U 3¢ HeKTMB-
HOCTb KOTOPOW NOLKPENNAETCA pe3ynbTaTamMu Cepbe3HbIX KIUHU-
YECKMX MCCefoBaHniA, — roBopuT 4neH-kopp. PAH, npodeccop,
a.M.H. Gepreit Hukonaesud ABfeeB, rnaBHbliA NynbmMoHonor Mu-
HWUCTepcTBa 34paBooxpaHeHus P®. — C noseneHnem cenekcuna-
ra OTKpbIBAKOTCSH 3HAYUTESIbHbIE KIMHUYECKUE BO3MOXHOCTY L1
NPOBEAEHNS KOMOWHUPOBAHHOM Tepanuu npenaparamu, BO34el-
CTBYHOLLMMU HA pasHble MexaHu3Mmbl passutus JIAT. Cenekcunar
obecneymBaeT 6necTALMe LONrOCPOYHbIE Pe3yNbTaTbl NEYeHUs
LaXe Y Tex NaLMeHTOB, KOTOPbIE YXKe Nony4aoT 6a30BYH0 Tepanuio
JIAT ooHum wnu AByms npenaparamu. Bmecte ¢ xopolueii nepe-
HOCMMOCTbI0 3TO fAeNnaeT Anbpasu BapUAHTOM Sie4eHNs, KOTOPbIN
LeiCTBUTENIbHO MOXET Ka4eCTBEHHO M3MEHUTb NOLXO0Z K Tepaniu
MHOMUX nauneHToB ¢ JIA».

«Halua komnaHua 6bina nuMoHepom B 6opbbe C JIero4yHon apTe-
pUanbHOM runepTeH3uneit 1 yxxe JONT0e BpeMs LenaeT 3Ha4MMbIi
BKNag B YNy4lUEHWe KayecTBa XXU3HW MAUWEHTOB C 3TUM CMep-
TeNbHbIM 3a60/1eBaHMeM. Halla npuBepXXeHHOCTb MHHOBALUUAM B
9TON 06/1acT NOATBEPXKAAETCA perncTpauneil MHHOBALUOHHOMO
npenapara Anépasu B Poccun. Mol Byfiem npuknagbiBatb Makcu-
ManbHble YCUNNA, 4TOObI BCE NALMEHTbI, KOTOPbIM 3TOT npenapar
XXU3HEHHO HEO6X0A4MM, MO MONYYUTb JOCTYN K HEMY — @ 3Ha-
YWUT, MO XXUTb AOMbLUE, COXPAHAN BbICOKOE KAYeCTBO XNU3HM»,
— oTmevaer KatepuHa [loroguHa, reHepanbHbiit gupekrop 000
«[DKOHCOH & [DKOHCOH», ynpaBnaoowWmUn QUPEKTOp «AHCCEH» B
Poccun n CHT.
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MPECC-PETING

0 KOMIMAHUWN JOHNSON & JOHNSON

B komnaHun Johnson & Johnson mbl BepuM, YTO XOpoLUee 30-
POBbE — 3101 CHACT/IMBOM XN3HW, OCHOBA [N NpOLBeTaHus 06-
LLlecTBa u passutus nporpecca. limeHHo noatomy yxe 6onee 130
NeT Hawa Lesb — nojnepXaHue 61aronosyyms NioJen BCex BO3-
PAacTOB HA NPOTSHKEHUN BCEN XXN3HWN. ABNAACH OHON U3 KPYMHEN-
LUMX KOMNAHWA B UHAYCTPUU 34PABOOXPAHEHMUS, Mbl UCMOSb3YEM
CBOW BO3MOXXHOCTM, MacLLTab 1 pecypcsl BO 6/1aro 4enoBevecTBa.
MbI cTpemumces caenarb 3LpaBooxXpaHeHue 60ee JOCTYNHbIM, CO-
3npatb 06LLeCTBO, B KOTOPOM 1 KaX0ro 1 NoBCEMECTHO CO3-
[aHbl YCNOBUA ANS MEHTaNbHOIO 1 (PU3NYECKOro 340P0BbA U Kpa-
coTbl. Mbl UCMONb3YEM HaLL 3HTY3Ma3M, 3HAHWUA U UHHOBALMOHHOE
MbILUNEHWE, YTOObI B KOPHE U3MEHUTL TPAEKTOPUIO Pa3BUTUS 340-
POBbS Yer0BEYeCTBa.

0 JANSSEN, ®APMALIEBTUMECKKNX

KOMMNAHKNAX JOHNSON & JOHNSON

B Janssen mbl co3gaem 6yayliee, rae 3aboneBaHus OCTaHyT-
ca B npowsom. Mbl — dhapmauiesTyeckmne komnasum Johnson &
Johnson, n Mbl He Xaneem cun, 4106bl 3TO ByyLLee CTaNI0 peanbHo-
CTbIO ANS NaUMEHTOB No Bcemy mupy. Mbl no6exxgaem 3a60neBaHus
nepegoBoi HayKoM. 1306peTaem, Kak NnoOMOYb TeM, KTO HY)XHAeTCs B
nomotuu. Mcuensiem 6e3HaAeXXHOCTb YENOBEYECKUM TEMNIOM.

Mbl pa6oTaem B Tex 06M1aCTAX MeANULMHbI, Fae MOXeM NpuHe-
CTV 60MbLLE BCEro Nomb3bl: CepAeHHO-COCYANCTbIE 3a60eBaHNs,
MMMYHOONOCPEA0BaHHbIE 3a60NeBaHMSA W HapyLleHns 06MeHa Be-
LLIeCTB, UHMEKLMOHHbIE 6ONE3HN U BaKLMHbI, 3a60N1E6BAHNS LIEH-
TPanbHOW HEPBHOW CUCTEMbI, OHKOMOrWS, NeroyHas aptepuanbHas
rUnepTeH3us.

Y3HaiiTe 6o0nblie Ha janssen.com. [lloanucbiBaiTeck: twitter.
com/JanssenGlobal, https://www.facebook.com/JanssenRU/.

0 KOMNAHUW ACTELION

KomnaHus Actelion, pacnonoxeHHas B LUBEALAPCKOM ropofe
Anblisunb, B 3anagHom npuropode baszens, sBnsetcs nuaepom
oTpacnu B 061acTh Tepanvn SIEr04HOA rMNepTeH3um, NpemmyLLe-
CTBEHHO NEro4YHON apTepuanbHON runepTeH3un. [1POLYyKTOBbIN
nopToeNlb KOMNAHUM NS N1eYeHUs NIEr04HOA apTepuanbHoi rm-
NepTeH31M 0XBaTbiBAET CNeKTp 3a6onesanus ot |l go IV dyHKumo-
HaNbHOro Knacca no knaccudukauuu BO3, Bknoyas npenapartbl ¢
nepopanbHbIM, UHrANALMOHHBIM U BHYTPUBEHHBIM CNOCOBOM Mpu-
MEHEHNS.

3a nocnefHue fBa [eCATUNETUS NleKapCTBEHHbIe npenapatbl
Actelion nomornn 3Ha4yuTeNbHO YNYYLUTb NPOTrHO3 U KA4YecTBO
XKM3HU NALWEHTOB, CTPALatoLLMX Nero4YHON apTepuanbHON runep-
TEH3MeN.

KomnaHus Janssen no6asuna neroyYHy0 runepTeH3mnto B YMCno
NPUOPUTETHBIX TepaneBTUYECKMX 0651aCTeN CBOEI PaboThbl, YTOObI
NOAJEPXXMBATb M pacwmpsTb Nuaepckue nosunumm Actelion B aTom
HanpaBJieHUMN.
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News Release

UPTRAVI (SELEXIPAG) HAS BEEN REGISTERED
IN THE RUSSIAN FEDERATION FOR THE TREATMENT
OF PULMONARY ARTERIAL HYPERTENSION IN ADULT PATIENTS

MOSCOW, August 9, 2019 — Actelion, the company included
in Janssen pharmaceutical division of Johnson & Johnson
Corporation, announced the registration in the Russian market of
an innovative drug product Uptravi (selexipag) for the treatment of
Pulmonary Arterial Hypertension (PAH) [1].

Uptravi is the first and the only worldwide approved Oral Selective
IP Prostacyclin Receptor Agonist, which is indicated for long-
term treatment of II-IV functional classes of PAH in adult patients,
according to classification of the World Health Organization (WHO),
in order to prevent the disease progression [2,3,4]. Uptravi is
effective both in combination with endothelin receptor antagonists
and phosphodiesterase type 5 inhibitors as well as in monotherapy.
The efficacy of Uptravi is proved with respect to idiopathic and
heritable PAH, as well as PAH associated with connective tissue
diseases and PAH associated with compensated simple congenital
heart disease [3].

The long-term efficacy and safety of Uptravi in PAH patients has
been demonstrated in the GRIPHON study, the largest ever seen in
patients with pulmonary hypertension. GRIPHON is a long-term,
multicenter, randomized, placebo-controlled event driven phase Il
study conducted in parallel groups, which involved 1156 patients
with PAH who were treated in 181 medical centers in 39 countries,
including 91 patients from Russia. The composite primary
endpoint in the study design was the time from the moment of
randomization to the onset of disease progression (hospitalization
for PAH, initiation of intravenous or subcutaneous administration
of prostanoids, oxygen therapy, lung transplantation, and other) or
death. Uptravi demonstrated a 40% risk reduction of the disease
progression / death in all patients with PAH, regardless of the
treatment line. According to study results, the use of Uptravi at an
early stage of therapy reduces by 64% the risk of PAH progression
and death in patients [5,6].

Irina Evgenievna Chazova, Academician of Russian Academy
of Sciences, Professor, M.D. Director of the Institute of Clinical
Cardiology named after A.L. Myasnikov, FSBI National Medical
Research Center of Cardiology of the Ministry of Health care of
Russia, comments: “Over the past decade, significant progress has
been made in understanding the mechanisms of PAH progression,
in developing approaches to the diagnosis and treatment of patients
with this pathology. New therapy strategies focusing on long-term
outcomes in patients change the paradigm of PAH treatment from
short-term goals (symptomatic improvement in exercise tolerance)
to long-term ones (slowing the progression of the disease and
reducing mortality). Recent large-scale controlled clinical studies
dictate the need for early combination therapy for PAH.” [8].

Pulmonary Arterial Hypertension (PAH) is an orphan (rare),
progressive, life-threatening disease characterized by abnormally
high blood pressure in the pulmonary arteries. Symptoms of PAH
are nonspecific and can range from mild shortness of breath
and fatigue during normal daily activities to symptoms of right
ventricular dysfunction and severe exercise limitations [7].

Three main signaling pathways are involved in the development
of PAH: endothelin pathway, nitric oxide pathway and prostacyclin

pathway. Uptravi is the only oral medication that specifically targets
the prostacyclin pathway and improves long-term outcomes in
patients with PAH [4,8]. “We knew that the prostacyclin pathway
could play a key role in the treatment of PAH. Up to the present
moment, the possibilities of treatment aimed at the prostacyclin
pathway have been extremely limited in our country. Now we have
access to innovative oral therapy, the safety and efficacy of which
is supported by the results of serious clinical studies, - says Sergey
Nikolaevich Avdeev, Corresponding Member of Russian Academy
of Sciences, M.D. Chief Pulmonologist of the Ministry of Healthcare
of the Russian Federation. - With the advent of selexipag, significant
clinical opportunities for combination therapy with drugs, that
affect different mechanisms of the PAH development, open up.
Selexipag provides brilliant long-term treatment results even in
those patients who already receive basic PAH therapy with one
or two drug products. Together with good tolerance, this makes
Uptravi a treatment option that can really qualitatively change the
approach to the treatment of many patients with PAH”.

“Our company has been a pioneer in the fight against pulmonary
arterial hypertension and for a long time has been making a
significant contribution to improving the quality of life of patients
with this fatal disease. Our commitment to innovation in this area is
confirmed by the registration of the innovative Uptravi drug product
in Russia. We will make every effort to ensure that all patients,
who need this drug for life, could get access to it and therefore live
longer, maintaining high quality of life”, - said Katerina Pogodina,
General Director of Johnson & Johnson LLC, Managing Director of
Janssen Russia and CIS.

ABOUT JOHNSON & JOHNSON

At Johnson & Johnson, we believe that good health is a key to
a happy life, the foundation for a prosperous society and progress
development. That is why for more than 130 years our goal has
been to maintain the well-being of people of all ages throughout
the whole life. As one of the largest companies in the healthcare
industry, we use our capabilities, market size and resources for the
benefit of humanity. We strive to make healthcare more accessible,
to create a society in which everyone everywhere can enjoy mental
and physical health and beauty and everything is done for that.
We use our enthusiasm, knowledge and innovative thinking to
fundamentally change the trajectory of human health development.

ABOUT JANSSEN, JOHNSON & JOHNSON

PHARMACEUTICAL COMPANIES

At Janssen, we are creating a future in which diseases will be
a thing of the past. We are Johnson & Johnson pharmaceutical
companies and we spare no effort to make this future a reality
for patients around the world. We defeat disease with advanced
science. We invent how to help those who need help. We heal
hopelessness with human warmth.

We work in the areas of medicine in which we can bring the most
benefits: cardiovascular diseases, immune-mediated diseases and
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metabolic disorders, infectious diseases and vaccines, diseases
of the central nervous system, oncology, pulmonary arterial
hypertension.

Find out more at janssen.com. Subscribe: twitter.com/
JanssenGlobal, https://www.facebook.com/JanssenRU/.

About Actelion

Actelion, the company located in the Swiss city of Allschwil,
in the western suburbs of Basel, is an industry leader in the
treatment of pulmonary hypertension, mainly pulmonary arterial
hypertension. The company’s product portfolio for the treatment
of pulmonary arterial hypertension covers a range of diseases from
[ to IV functional class according to WHO classification, including
drug products for oral, pulmonary and intravenous administration.

Over the past two decades, Actelion medications have helped to
significantly improve the prognosis and quality of life in patients
with pulmonary arterial hypertension.

Janssen has added pulmonary hypertension to its priority
therapeutic areas to support and expand Actelion’s leadership in
this area.
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Mpecc-penus

PE3Y/IbTATbI NAXOS — KPYNHEILLEIO B EBPOMEACKOW
KNWHUYECKOWN NPAKTUKE AHANWU3A OAHHbIX, MPOBEEHHOMO
BO ®PAHLIMK, N0 IODEKTUBHOCTU W BE3OMACHOCTH
MPUMEHEHUSA NEPOPAJIbHbIX AHTUKOATYNIAHTOB

Y NAUMEHTOB C HEKNANAHHOW ®UBPUNNALUVEN NPEACEP QNN

e [lpumenenue npenapata InukBuc® (anukcabaH) 6bino cBA3aHO ¢ 60NnEe HN3KUM YPOBHEM 4aCTOTbI 60JIbLINX KPOBOTEYHEHMNIA, UHCYNb-
TOB M CHCTEMHOW 3MOGONNN NO CPABHEHUHO C IEYEHUEM AHTArOHUCTaMKu BUTamuHa K.

e licnonb30Banue npenapata INUKBUC® TakkKe OblNo CBA3aHO ¢ Gonee HN3KUM YPOBHEM 4acTOTbl G0MbLIMX KPOBOTEYEHMIA M CONO-
CTaBUMOW 4acTOTON Pa3BUTUA MHCYNIbTA N CUCTEMHOI TPOMO03MOONMK NO CPABHEHMIO C NPUMEHEHNEM faburaTpaHa unu puBapokK-

cabana.

e Pesynbtatbl uccnegosainsa NAXOS 6binn npeactaBnenbl Ha Kodrpecce EBponeiickoro obuiectsa kapauonoros (European Society

of Cardiologists - ESC) B 2019 ropy.

Komnanusa Pfizer npencrasuna pesynbtaTbl KOFOPTHOMO WUC-
cneposaHms NAXOS (EvaluatioN of ApiXaban in strOke and
Systemic embolism prevention) — KpynHenwero B eBPONeiCcKom
KNUHWUYECKOM MpakTUKe aHanu3a AaHHbIX N0 3¢(eKTUBHOCTU
1 6e30MacHOCTU NPUMEHEHUS! MepOopPanbHbIX AHTUKOATYNSAHTOB
(OAK), npoBefieHHOr0 BO ®paHLUuK Y NaLMEHTOB C HEKManaHHo
thubpunnaumenn npeacepaun (HK®I). NAXOS npeacrtasnseT co-
60i1 PETPOCMEKTMBHbIA aHaNn3 AaHHbIX NauueHToB BO OpaHuum
(n=321,501) crape 18 net ¢ guarHo3om HK®I1, KoTopbIm Brep-
Bble 6binn HasHa4veHbl OAK B nepuon ¢ 2014 no 2016 roa. beino
noKasaHo, 4YTo, NpMMeHeHne npenapara INUKBUC® (anukcabaH)
6bIf10 CBA3AHO C 60S1Ee HU3KUM YPOBHEM HacTOTbl BOMbLLMX KPO-
BOTEYEHWIA MO CPaBHEHMIO C aHTaroHucTamu sutammuHa K (ABK)
(oTHoweHue puckos [OP]: 0,49; 95% noBepuUTeNbHbIA UHTEPBAN
[An]: 0,46—0,52), pusapokcabaHom (OP: 0,63; 95% [W: 0,58—
0,67) n paburatpaHom (OP: 0,85; 95% [W: 0,76—0,95). 3Tun
JaHHble 6biNK NpeacTaBieHbl B YCTHOM Aoknage Ha KoHrpecce
Esponenckoro obuiectsa kapamonoros (ESC) 2019 roga B Ma-
puxe, ®paHuns.

CornacHo JaHHOMY aHanuay, NpUMeHeHue npenapara ANMKBNC®
6bINI0 CBA3aHO C 60Mee HU3KUM YPOBHEM PUCKA UHCYNbTA U CU-
cTeMHo am6onuu (C3) no cpasHeHuio ¢ ABK (OP: 0,67; 95% LN:
0,62—0,72), 1 6bIfI0 CONOCTABMMO C TaKOBbLIM MPW NPUMEHEHUN
pusapokcabana (OP: 0,97; 95% [W: 0,89—1,05) n paburatpaHa
(OP: 0,92; 95% [W: 0,81—1,06). Mpuem npenapata INUKBUC®
TaKXXe Oblf1 CBA3AH C 60JIee HU3KMM YPOBHEM 0OLLeil CMEPTHOCTM
no cpasHeHuto ¢ ABK (OP: 0,56; 95% [AW: 0,54—0,58) v pusa-
pokcabaHom (OP: 0,89; 95% [: 0,85—0,94), n 6bI1 cpaBHUM C
naéuratpadom (OP: 0,94, 95% [: 0,87 —1.01). BaxxHO 0TMeTUTD,
YTO NPAMBbIX CPABHUTENbHbIX KNUHMYECKMX uccnenosanuit OAK, He
asnatowmxcs ABK, He npoBoaunocCs.

«lLlnpokomactutabHoe peTpocreKTUBHOE HABMIAATEIbHOE UC-
cnenosarHne NAXOS 06513a[a6T BbICOKOW 3HAYUMOCTbIO, MOCKO/b-
KY BKJOYMI0 B CE0S1 NPakTn4eckn Bcex nauneHtToB ¢ HK®I1 Bo
®paxuymn. OHO CTano nepBbIM UCCIE[0BAHNEM, OXBATUBLUNM BCHO
CTPaHy, v Mo3BOSNI0 OLEHUTb 3GDGDEKTUBHOCTb U 6€30MaCcCHOCTb
Beex goctynHbix OAK Bo ®paHuymu, — 3aasun ®@ununn Fabpuenn
Crer (Philippe Gabriel Steg), unen EBponeiickoro o6uiecTsa Kap-
auonoros (ESC) n AmepukaHckoi konnerun kappuonoros (ACC),

3aBefyHLMA KapaMONOrM4eckum otaeneHdnem 60nbHUUbI buwa
(Hopital Bichat, Assistance Publique — Hépitaux de Paris), npo-
theccop MMapuxckoro yHuBepcuTeTa. — BO3MOXHOCTb aHanu3a
JaHHbIX PYTUHHON KITMHUYECKOW NPaKTUKU ¢ 0XBATOM 00/IbLLIOV
nonynayny naymeHToB rNoMOXeT OLEHUTb 3GDDEKTUBHOCTb U 6€3-
0MnacHoCTb JOCTYMHbIX AHTUKOArY/IAHTOB» .

[laHHble 0 AelicTBUM Npenapata B peasibHOM KIUHUYECKOI npak-
Tke (PKI) moryT fonofHWUTL pesynbTaTbl PaHAOMU3NPOBAHHBIX
KOHTPOSIMPYEMbIX KSIMHWUYECKUX WCCNeA0BaHUA. AHanM3 [aHHbIX
PKIT nmeeT HekoTOpbIe OrpaHuyeHns. Hanpumep, UCTOYHUK WU TUN
[aHHbIX MOTYT OrpaHNMyMBaTh IKCTPANoNALMI0 Pe3ynbTaToB U KO-
HeYHbIX TOYeK. B HabnofatenbHbIX UCCNELOBAHUAX MOXHO OLe-
HUTb TONMbKO CTAaTUCTUYECKYH, HO HE MPUYUHHO-CIELCTBEHHYIO
CBA3b, W, HECMOTPSA Ha Y4eT UCKaXALMUX (PAKTOPOB, MOXET CO-
XPaHATLCA 0CTATOYHOE MUCKaXeHWe. B cuny UMeLWmMXes orpaHu-
YEeHWI aHanM3 [aHHbIX KNUHUYECKOM NpakTUKW He MCMOb3yeTcs
B Ka4yecTBe €AMHCTBEHHOr0 A0KasaTeNbcTBa 9GD(HEKTUBHOCTU U
(Mnn) 6e30NaCHOCTYN NeYeHuns.

[laHHbIN aHanW3, HeCMOTPA Ha KOPPEKLMIO nokasatens npeg-
pacnonoXeHHOCT AN YCTPaHEeHUS MHOXECTBEHHbIX (DaKTOPOB,
MOXET COXPaHATb OCTaTOYHOE MCKaXKeHue. Tak, Hanpumep, Bbl-
NUCKa peLenTa He 03HAYaeT, 4TO Npenapar NPUHUMANN NO CXeme,
Kpome TOro, He Y4nUTbiBaeTCA NpUMeEHeHNe NpenapaTos, OTMyCKa-
eMblx 6e3 peLenTa (Hanpumep, aCNUpUHa) U peLenTypHbIX Npena-
paTtoB, NPeOoCTaBNAEMbIX B BUfE 06pa3LIOB.

B uccnenosanne NAXOS 6bian BKITHOYEHbBI MOYTY BCE NALUEHTbI
¢ HK®I1 Bo ®paHuuu cTapiue 18 net, KOTopbIM 6bIiIv BNEPBbIE Ha-
3Ha4eHbl OAK B 2014—2016 roaax. bbinin ncnonb3oBaHbl AaHHbIE
NawuneHTOoB, BHECEHHbIE BO (DPaHLLY3CKYI0 HAaLMOHaMbHY0 623y Me-
anuuHekoro ctpaxosaHus (SNIIRAM), koTopast 0xBaTbIBaeT npak-
TUYeCKN BCe HaceneHne dpaHuum . OCHOBHLIMM LENSAMU UCCNef0-
BaHMs BbINN M3Y4UTb NPUMEHEHMe npenapata INUKBUC® U Jpyrux
OAK, pocTynHbIX BO PpaHLum, B KNMUHUYECKOI NPAKTUKE; CPABHUTD
4acTOTY BOJbLUNX KPOBOTEYEHNIA (6€30MaCHOCTb), MHCYNbTa U CI
(3CD(HEKTMBHOCTD), @ TAKXKe CMEPTX OT OBbLIX NPUYUH Y NaLUEH-
T0B ¢ HKOI1, koTopble Havyanu nonyyats OAK. Bbino BbINOMHEHO
TPWU aHanm3a YyBCTBUTENIbHOCTU C UCMONb30BaHWEM KOPPeKLui
NCKaXatoLLMX (hakTopoB, NCeBAOpPaHAOMMU3aLNK (propensity score
matching) n BbICOKO4YBCTBUTENIbHOI NCEBAOPAHAOMUIALNN.
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MPECC-PETING

«Pe3ynbTarsl aHanu3a AaHHbix nayneHTos ¢ HK®IT Bo ®paHuymm
JOMOSIHAIT NOCTOSIHHO YBESTMYMBAIOLLYIOCA [OKA3ATEbHYIO 643y
MPUMEHEHWS Npenapara «3/ImKBUC» B KIIMHNYECKON NPaKTUKe, KO-
TOPas K HacToALeMy MOMEHTY BK/OYaeT 60see 2 MJH Cily4aes
no scemy mupy, — 3assun a-p Popu 0’Konnop (Rory 0’Connor),
Meaunuunckuit gupektop Pfizer busHec-noapaspenenus «MHHo-
BaLMOHHbIE npenapaTtbl 06wWei Tepanun». — Mbi HamepeHs! pac-
LUNPATb CBOE MOHNMAHNE, Kak MPoBOANTCS JIEYEHNE B PEATTbHOMN
KIIMHUYECKON MPAKTUKE, 49T00bI NOMOYb Bpayam BO BCEM MUPE
MPUHUMATE MHGDOPMUPOBAHHbIE PELLIEHUS» .

CornacHo nocnefjHMM MMEKLWUMCA AaHHbIM, pacnpocTpaHeH-
HOCTb pubpunnaumm npeacepaui so ®paHuum 8 2011 rogy co-
ctasnana 600 000—1 000 000 cny4aes .

B 2019 rony Ha KoHrpecce EBponeiickoro Kapanonornyeckoro
obuiecTBa komnaHus Pfizer npeacrasuna B 06Lwen cnoxHoctn 11
pedepatos, B TOM yucne 1 CEHTAOPSA - YCTHbIA AOKNAA 1 NPE3eH-
Taumto no utoram ncenenosanus NAXOS. C nepeyHem pedpepartos,
npencTaBfieHHbIX Ha KOHrpecce, MOXHO 03HAKOMUTLCA MO CCblf-
Ke: http:/bit.ly/ESCCongress19.

Mporpamma u3y4yeHus AaHHbIX KnuHuveckoi npaktukn. NAXOS
aBnsetca 4actbto ACROPOLIS™ (Apixaban ExperienCe Through
Real-WOrld POpulLatlon Studies) — mexayHapoAHo# nporpaMmbl
N3y4eHNs peasibHOM KNMHUYECKON NPAKTUKK, KOTOpas 6biia pa3pa-
60TaHa C LeNblo pacluMpeHmns Nokas3aTenbHol 6a3bl 32 CYET BKITHO-
YeHus aaHHbIX PKIT v NpUHATUS MHG)OPMUPOBAHHLIX PELUeHNi B
3[1paBOOXPAHEHUN, BKITIOYAs MeANLMHCKME U (DUHAHCOBBIE. Takom
aHanu3 no3BOUT pacLLUMpUTL NpeAcTaBneHns 06 ucxoaax npume-
HeHWa npenapara INNKBUC® BHE KNIMHWUYECKUX UCCIIeA0BaHUiA, a
TaKXXe OLEeHWUTb pyrue nokasarenu (Hanpumep, rocnuTanusaums,
pacxofbl). B HacToswiee Bpems nporpamma ACROPOLIS Bkntoyaet
aHanu3 faHHblx 6onee 20 6a3 BO BCEM Mupe, KyAa BXOAAT aenep-
COHANN30BaHHble MeANLMHCKNE AOKYMEHTbI, 6a3bl MEAULUHCKOr0
CTPAX0BaHWA, [aHHbIe HALUMOHANIbHBIX CUCTEM 3[PABOOXPAHEHNS.
K HacTosleMy MOMEHTY pasmep BbIGOPKM COCTaBnseT 6onee 2
MJIH YyenoBek nu3 6onee 10 cTpaH.

0 NPENAPATE «3JIMKBUC»

Anukenc® (anukcabaH) — nepopanbHblii CENeKTUBHbIA WHIU-
6uTOp Xa hakTOpa CBEpPTbIBAHWA KPOBM. 3a CYeT 6nokadbl Xa
(hakTopa — K/l04eBOro 3BEHA B Kackage Koarynsuum - Innkenc®
yMeHbLLUAeT 06pa3oBaHue TpOMGMHA U hopMIUpOBaHUe TPOMOOB.
INnKBUC® 3aperucTpupoBaH K MPUMEHEHWIO BO BCEM MMpe Mno
MHOMMM NOKa3aHUAM Ha OCHOBaHMW [aHHbIX 06 3P eKTUBHOCTH
1 6e30MaCHOCTM, NOJTYHEHHbIX B X046 CEMU KITMHUYECKUX UCMbITa-
Huii 111 pasbl. AnuKBUC® ABIAETCA PELENTYPHBLIM JIEKAPCTBEHHbLIM
CPEACTBOM, HA3HA4YaeMblM AN YMEHbLUEHW PUCKA MHCYNbTa U
CUCTEMHOI 3M60NNK Y NALNEHTOB C HEKNanaHHOW MepLaTeNbHOM
aputmuein (HKMA); ans npodounaktukm Tpomo6o3a rny6okux BeH

(TFB), KOTOPbIA MOXET NPUBECTM K TPOMOOIMOONNU JIEro4YHOIA
aptepuu (T3JTA), y NaUMeHTOB, NepeHecLIMX 3HA0NPOTE3MpPoBa-
HUe Ta306e[lpeHHOr0 MK KOMEHHOro cycTasa; Ans nevenus TIB
1 TIJTA; n ymeHblUeHns pucka peunansos TIB n T3J1A nocne Ha-
YanbHOM Tepanuu.

0 KOMIMAHWUW PFIZER

Pfizer: MNepenoBsble peLLeHNs, MEHSAIOLLME XX3HYN NaLNEeHTOB

MpuMeHss MHHOBAUMM W MCMONb3ys rnobanbHble PEcypesl,
Pfizer paboTaet ang yny4iueHns 340p0oBbs U CaMO4yBCTBUSA NIOAEN
Ha KOXA0M Tane Xu3Hu. Mbl CTpeMUMCS YCTaHABNNBATL BbICOKME
CTaHJapTbl KayecTsa u 6e30MacHOCTU NPOBOAMMbIX UCCNEA0Ba-
HUIA, pa3paboTkn U NPON3BOACTBA nekapcTs. [opTdens nNpoayk-
TOB KOMMAHWUM BKITKO4AET NIEKAPCTBEHHDbIE Npenaparsl, B TOM 4Yu1ce
BaKLMHbI.

ExenHeBHO coTpyaHukn Pfizer pa6oTtaioT B pa3BuTbIX U passu-
BAIOLLMXCA CTPaHAX Hapg ynyvlleHuem npounaktuku u neyveHus
Hambonee cepbesHbix 3abonesannii cospemeHHocTn. Cnefys cBO-
1M 00653aTeNIbCTBAM Kak BeayLlen 6uogapmaleBTU4eckon Komna-
HUM mupa, Pfizer coTpygHu4aeT co cnewuuanucramMu 3apaBooxpa-
HEeHWS, rOCYLaPCTBEHHbIMM OpraHamu 1 Hay4HbIMU COOBLLECTBAMU
C LieNnbio 06ecneveHns 1 pacLumpeHns SOCTYMHOCTU HALEeXHON, Ka-
4eCTBEHHOW MeMLUHCKON MOMOLLW N0 BCEMY MUPY.

Bot yxe 6onee 160 net Pfizer ctapaetcs ynyuwwnTs Xn3Hb Tex,
KTO paccyuTbIBaeT Ha Hac.

www.pfizer.ru

KPATKAAl UHCTPYKLIMA N0 NPUMEHEHUIO

NMPENAPATA 3JINKBUC®.

MHH: anukca6aH

JlekapcTBeHHas hopma: TabNeTKN, NOKPbITbIE NEHOYHON 060-

NOYKOIA.

CocraB: ofjHa TabneTka COAEPXKUT 2.5 Mr n 5 Mr anukcabaHa.

Moka3aHna K NPUMEHEHUI0

e [lpohunaktnuka BEHO3HO TPOMOOIMOONUN Y MALMEHTOB
nocne NNaHoBOro 3HAONPOTE3MPOBAHMA Ta306e4pPEHHOro
UM KONEHHOTO CyCTaBa.

e [lpounaktuka WHCyNbTa U CUCTEMHOW TPOMOBO3IMOOMNNK
Y B3POCIbIX MNaUWeHTOB C HeknanaHHoW dubpunnaumnei
npeacepanil, MetoLLUX OANH U HECKOMbKO (DaKTOPOB pu-
CKa (TakuX, KaK WHCYNbT WUAW TPAH3UTOPHAA ULLEMUYECKas
aTaka B aHamHe3e, BO3pacT 75 NeT U cTaplue, apTepuanb-
Has rMNepPTeH3us, caxapHblii AuabeT, CONpoBOXAALOLLAACS
CUMNTOMAMM XPOHWUYecKas cepreyHas HefoCTaTO4HOCTb
(dbyHKUMOHANbHBIA Knace |l n Bbilwe No Knaccudmkalum
NYHA). VcknioyeHune COCTaBNAOT NALUEHTbI C TAXENbIM U
YMEPEHHO BbIPAKEHHbIM MUTPAbHLIM CTEHO30M MAW MC-
KYCCTBEHHbIMM KnanaHamm cepaua.

«  JleyeHue Tpom603a rny6okux seH (TIB), Tpom603M6ONNUM
neroyHom aptepun (TAJ1A), a Takxke NPOCMNAKTMKA peL-
aneoB TIB n TANA.

1 [lepes npumMeHeHneM He0OX0AMMO MPOKOHCYIbTUPOBATLCSA C BPAYOM U O3HAKOMUTLCS C UHCTPYKLMEN.

2 3Ha4eHne HauNoHaIbHON aaMUHUCTPATUBHON 0a3b1 JAHHBIX /1 PUHATUS 00LLECTBEHHO 3HAYNMbIX PELLEHUI; CM.. HaunoHanbHas
UHpopmaunoHHas cuctema meanumHckoro ctpaxosanns (SNIIRAM) B HauynoHansHoil cucteme faHHbix 34paBooxpaHenns (SNDS),
®paxuns. URL: https://www.researchgate.net/publication/318736432_Value_of_a_national_administrative_database_to_guide_public_de-

cisions_From_the_systeme_national_d%Z27information_interregimes_de_|%27Assurance_Maladie_SNIIRAM_to_the_systeme_national _

des_donnees_de_sante_S (gara obpaiyerns 07.06.19).

3 Snugemnonorus nbpunnaymn npegcepanit Bo @panumu: IKCTPanonayns MeXAyHapoaHbIX dMUAEeMN0SI0rNYeCckux JaHHbIX Ha
cutyaumio B0 @paxumm u aHann3 anHblx 0o rocnvtanmndaymam o @panymn (02.03.2011). URL: hitps.//www.sciencedirect.com/science/

article/pii/'S1875213611000209
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EBPA3VIVICKUI KAPOWOIIOMMYECKU XKYPHATT
EURASIAN HEART JOURNAL

MpoTusonokasanus

lMoBbILWEHHAA YYBCTBUTENLHOCTb K anukcabaHy unu nobomy
LPYromy KOMMOHEHTY npenapara. AKTUBHOE KITMHWYECKW 3Ha4u-
MOEe KpOBOTeYeHue. 3a60MeBaHUs MeYeHn, CONpPOBOXAANOLLNeE-
CSl HApYLUEHMAMW B CUCTEME CBEPTbIBAHUSA KPOBU U KNUHWUYECKM
3Ha4YMMbIM PUCKOM PA3BUTUS KPOBOTEYEHWA. 3aboneBaHus umm
COCTOSIHWA, XapaKTepu3ytoLnecs 3Ha4nMbIM PUCKOM 6O0NbLIOO
KPOBOTEYEHUS: CYLLIECTBYIOLLIEE B HACTOALLEE BPEMSA UMW HEelaBHEE
060CTpeHNE A3BEHHOI 60NE3HN XKenyaouHO-KWULLEYHOTO TPaKTa;
Hann4ue 3510Ka4eCTBEHHOr0 HOBOOBPA30BaHNSA C BbICOKUM PUCKOM
KPOBOTEYEHUS; HEJaBHEE NOBPEXEHNE rOfI0BHOMO UK CMIUHHOIO
MO3ra; HeJJaBHO NMepeHeceHHoe OnepaTUBHOE BMELLATeNIbCTBO Ha
rOJI0BHOM WUJIM CMIUHHOM MO3r€, a TAKXKe Ha OpraHe 3peHus; Heas-
HO NMepPeHeCeHHbIN reMopparniecknii UHCYNbT; YCTAHOBNIEHHOE UK
NnoA03peBaemoe BapuKo3HOe pacLUMpeHune BeH NULLEBOAR; apTepu-
OBEHO3Ha Manb(opmaLms; aHeBpu3Ma COCYLO0B WNK BbIPAKEH-
Hble BHYTPUCMUHANbHbIE WU BHYTPUMO3rOBbIE U3MEHEHUS COCY-
[0B. HapyLieHue dhyHKLMM NOYEK C KNMPEHCOM KpeaTuHUHA MeHee
15 MN/MUH, a TaKXXe NPUMEHEHUE Y NaLMeHTOB, HAXOAALLMXCSH Ha
Ananuse. Bospact go 18 net (gaHHble 0 NpMMeHeHWU npenapara
OTCYTCTBYIOT). BepeMeHHOCTb (4aHHbIE 0 NPUMEHeHUM npenapara
OTCYTCTBYIOT). [lepuop rpyaHOro BCKapMIMBaHUS (4aHHbIE O Npu-
MEHeHMN npenapara oTcyTcTBYHOT). OAHOBPEMEHHOE NPUMEHEHNE
C NOBLIMU APYTUMI aHTUKOAryNAHTHLIMMW Npenapatamu, BKIIK04as
He(YPaKLMOHNPOBaHHbIN renapud (HDT), Hu3KoMonekynsapHole
renapuHsl (HMT) (3HokcanapuH, gantenapuH u ap.), Npon3BoaHbIe
renapuHa (poHaanapuHyKe u p.), nepopansHble aHTUKOArynsHTbI
(BapchapuH, puBapokcabaH, faburatpaH v fp.), 32 UCKIKYeHnem
Tex CUTyauuii, KOraa nauueHT NnepesoamnTCA Ha Tepaniuio Um ¢ Te-
panuu annkcabaHom Unu ecnu HedPaKLMOHUPOBAHHBIN renapuH
Ha3Ha4yaeTcd B [03axX, HEOOXOAUMbIX ANS MOALEpXaHus npoxo-
OUMOCTM LLEHTPANbHOTO BEHO3HOMO WNWM apTepuanbHOro Katere-
pa. BpoxxaeHHbI AePULMT NaKTa3bl, HEMEPEHOCUMOCTb JTAKTO3bI,
rN0K030-ranakTo3Has mManbabcopouuns.

Mo6o4Hoe peicTBME

HacTbiMu HeXenaTeNbHbIMU peakunamn 6biin KPOBOTEYEHUS
(HocoBOE, Xenyao4HO-KULLEYHO., PEKTanbHOe, KPOBOTEYEHNE 13
[eCeH, remMatypus, KPOBOW3NUAHUA B TKAHWU rNasHoro A6510Ka),
KPOBOMOATEK, reMaToMa aHeMus, 3aKpbITas TPaeBma, TOLLHOTA. Me-
peyeHb BCex N060YHbIX 3PMEKTOB NPESCTaBNEH B MOMHOI BEpCUU
WHCTPYKLMN N0 MEAULUHCKOMY NPUMEHEHHUIO.

Cnoco6 npuMeHeHHs 1 A03bl

Mpenapat ANUKBNC® NPUHUMAIOT BHYTPb, HE3ABUCMMO OT NpU-
ema nuwu.

[na naumeHToB, KOTOPbIE HE MOTYT NPOrnoTUTL TabNeTKy Le-
NINKOM, €6 MOXXHO U3MENbYUTb U Pa3BeCTy (B BOAE, BOLHOM LeK-
CTPO3e, A6/I04HOM COKE UNK Niope) 1 He3aMe/IUTeNIbHO NMPUHATD
BHYTPb. B Ka4ecTBe anbTepHATUBbI, TABNETKY MOXHO U3MENbYUTL
1 pa3BecTn B BoAe WUnn 5% BOAHOM pacTBOpe LEeKCTPO3bl W He-
3aMeannTeNbHO BBECTU MOJSTYYEHHYIO CYCMEH3W0 Yepe3 Hasora-
CTPanbHbIA 30HA. JIeKapCTBEHHOE BELECTBO B WU3MENbYEHHbIX
TabreTkax COXpaHseT CTabunbHOCTb B BOJE, BOLHOM [EKCTPO3e,
S6J104HOM COKe UMK nope L0 4 4acos.

Y nauneHToB ¢ dubpunnguneil npeacepanin: no 5 mr Asa pasa
B CYTKU.

Y naumeHToB ¢ ombpunnauMen npeacepavii 4osy npenapara
CHWXaKOT A0 2,5 Mr [Ba pasa B CYTKU NPW HaNU4YUU COYETaHMs
JBYX Unu 6onee U3 CneaytoLLmx XapakTepucTuk — sospact 80 net u
cTapLue, macca Tena 60 Kr u MeHee Unn KOHLEHTpauus KpeaTuHUHa
B nnia3me kposu > 1,5 mr/an (133 Mkmonb/n).

Y NauneHToB C HapyLueHUem (PYHKLWK MOYEK TAXENoi cTene-

HU (C KNMPEHCOM KpeaTuHWHa 15-29 Mn/MuH) 1 dubpunnaumen
npeacepaunii cnefyet NPUMeEHATb 403y anukcabaHa — 2,5 Mr aBa
pasa B CYTKW.

He nNpuHUMaBLLUMM paHee aHTMKOArynsHTbl nauueHTam ¢ gu-
Gpunnauuein npeacepanin, KOTOPbIM TpebyeTcs NpoBefeHUe Kap-
LNOBEPCUMN, ANS [OCTWKEHUS aHTUKOArynaumm BO3MOXHO HasHa-
YeHWe No KpaiiHeit Mepe 5 03 npenaparta no 5 Mr 2 pasa B CyTKK
(2.5Mr B CYTKM, €CIN NaLMEHT NOAXOAMUT NOJ KPUTEPUN CHUKEHUS
[03bl) Neped NpoBefeHWeM npoueaypsl. Ecnv nposefeHne kap-
ANoBepcumn TpebyeTtca A0 Ha3HAYeHWs 5 403 npenapata dNUKBUC,
BO3MOXXHO MPUMEHEHNE Harpy304HOM A03bl anukcabaHa 10 mr no
KpanHei mepe 3a 2 4aca 40 NPOBeAeHMs NpoLeaypb! C NOCNeayr-
LLIMM NPMEMOM S M 2 pa3a B CYTKW (2.5Mr B CYTKM, eCIN NauueHT
NOAXOAMUT NOJ KPUTEPUMN CHIKEHUS J03bl).

Y nauueHToB Mocne nIaHoBOr0 SHAONPOTE3UPOBaHUS Ta3obe-
LPEHHOr0 MW KOJTEHHOr0 CycTaBa: 2,5 Mr 2 pasa B CyTKU (nepBsbii
npuem Yepes 12-24 4 nocne onepaTMBHOr0 BMeLlaTensCcTBa). Y
NauneHToB, MepeHecLUnX 3HAONPOTE3UPOBAHMUE Ta306e[peHHOro
CyCTaBa, PeKOMeHayemMas JIUTeNIbHOCTb Tepanun COoCTaBnseT oT
32 10 38 aHeit, koneHHoro cyctaea - ot 10 go 14 gHer.

Jleyenue Tpom603a rny60KuX BeH, TPOM603IMO0NUM NEro4HON
aptepuv (TINA):

[To 10 mr aBa pa3a B CyTK B Te4eHWe 7 AHeN, 3aTemM 5 mr 2 pasa
B CYTKMU.

MpoAoMKUTENbHOCTD JIeYeHNs ONpeaenseTcs UHANBMAYANIbHO C
Y4eTOM COOTHOLLEHWNS 0XXMAAEMON NOMb3bl U PUCKA BO3HUKHOBE-
HUS KITMHNYECKN 3HAYUMbIX KPOBOTEHEHUIA.

[MpodmnakTnka peunamBoB TPomM603a rNy60KMX BeH, TPOMOO-
ambonuu neroyHoii aptepun (TINA):

Mo 2,5 Mr aBa pasa B CyTKM Noce Kak MUHUMYM 6 MecsLeB Nie-
YeHUs TpoM603a rny6okux BeH unm TANA.

OTnyckaeTcs No peLenTy Bpaya.

Cpok rogHocTu: 3 roga.

PeructpauuoHHoe yaoctosepenue: J11-002007, J11-001475

Moppo6Has mHdopmauma copepxutcs B WHCTPyKuuum no me-
AWLUMHCKOMY NPUMEHEHWI0 NEKapCTBEHHOro npenapata, nepep
npUMeHeHueM Heo6XoAUMO 3HaKOMUTLCA C NOMHbIM TEKCTOM WH-
CTPYKLMK.

Dara sepeun: 31.05.2019

Cnyx6a MeanumnHckoit Nudopmauuu:
MedInfo.Russia@Pfizer.com

JocTtyn K uHdhopmaumm 0 peLenTypHbIX npenaparax
Pfizer Ha nHTepHeT — carte www.pfizermedinfo.ru

PP-ELI-RUS-0768 29.10.2019
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News Release

FINDINGS RELEASED FROM NAXOS, A FRENCH REAL-WORLD DATA
ANALYSIS AND THE LARGEST REAL-WORLD DATA ANALYSIS ON
ORAL ANTICOAGULANT EFFECTIVENESS AND SAFETY IN EUROPE
AMONG PATIENTS WITH NON-VALVULAR ATRIAL FIBRILLATION

* Eliquis® (apixaban) was associated with a lower rate of major bleeding, stroke and systemic thromboembolic events compared to a

vitamin K antagonist

e Results show Eliquis was associated with a lower rate of major bleeding and comparable rates of stroke and systemic thromboembolic

events versus dabigatran or rivaroxaban

o This late-breaking presentation is one of 11 Bristol-Myers Squibb-Pfizer Alliance abstracts being presented at the European Society

of Cardiology Congress 2019

PRINGCETON, N.J., and NEW YORK, N.Y., September 1, 2019
— The Bristol-Myers Squibb-Pfizer Alliance today announced
findings from NAXOS (EvaluatioN of ApiXaban in strOke and
Systemic embolism prevention in patients with nonvalvular atrial
fibrillation in the real-life setting in France), the largest real-
world data analysis on oral anticoagulant (OAC) effectiveness
and safety in Europe among patients with non-valvular atrial
fibrillation (NVAF). NAXOS is a retrospective cohort analysis
including nearly all patients in France aged 18 years or older
with NVAF newly initiating one of the OACs between 2014 and
2016 (n=321,501). In this analysis, Eliquis® (apixaban) use
was associated with a lower rate of major bleeding compared
to a vitamin K antagonist (VKA) (hazard ratio [HR]: 0.49, 95%
confidence interval [Cl]: 0.46-0.52), rivaroxaban (HR: 0.63, 95%
Cl: 0.58-0.67) and dabigatran (HR: 0.85, 95% Cl: 0.76-0.95).
These data were featured as a late-breaking oral presentation
at the European Society of Cardiology (ESC) Congress 2019 in
Paris, France (Abstract 1362). Anticoagulants, including Eliquis,
increase the risk of bleeding and can cause serious, potentially
fatal bleeding. Please see important safety information below for
Eliquis, including BOXED WARNINGS.

In this analysis, Eliquis was also associated with lower rates of
stroke and systemic thromboembolic events compared to VKA
(HR: 0.67, 95% Cl: 0.62-0.72) and rates similar to rivaroxaban
(HR: 0.97, 95% CI: 0.89-1.05) or dabigatran (HR: 0.92, 95% Cl:
0.81-1.06). Eliquis was associated with a lower rate of all-cause
mortality compared to VKA (HR: 0.56, 95% CI: 0.54-0.58) and
rivaroxaban (HR: 0.89, 95% CI: 0.85-0.93) and rates similar to
dabigatran (HR: 0.94, 95% Cl: 0.87-1.01). It is important to note
that there are no head-to-head clinical trials comparing non-
vitamin K antagonist OACs.

“The large-scale NAXOS retrospective observational analysis is
significant because it included nearly the entire French population
with NVAF and is the first nationwide analysis that has evaluated
the effectiveness and safety of all available OACs in France,”
said Professor Philippe Gabriel Steg, M.D., FESC, FACC, Head of
Cardiology Department at Hopital Bichat, Assistance Publique-
Hopitaux de Paris and Professor at Université de Paris. “Being
able to analyze data from routine clinical practice from a large
patient population may help characterize the effectiveness and
safety of available anticoagulants.”

Real-world data have the potential to complement randomized
controlled clinical trial data by providing additional information
about how a medicine performs in routine medical practice. Real-
world data analyses also have several limitations. For example,
the source and type of data used may limit the generalizability
of the results and endpoints. Observational real-world studies
can only evaluate association and not causality, and despite
the use of methods to address measured confounding, residual
confounding may still be present. Due to its limitations, real-world
data analyses are not used as stand-alone evidence to validate the
efficacy and/or safety of a treatment.

In this analysis, although propensity score adjustment was
used to control for multiple confounders, there is still potential
for residual bias. Claims for a filled prescription do not indicate
that the medication was consumed or taken as prescribed. Also,
over-the-counter medications, such as aspirin, and prescription
medications provided as samples are not captured in the claims
data.

The NAXQS analysis included nearly all patients in France aged
18 years or older with NVAF newly initiating one of the OACs
between 2014 and 2016. Patients were identified in the French
national health insurance database, SNIIRAM, which covers almost
the entire population living in France. The primary objectives
were to describe the real-world use of Eliquis and the other
OACGs available in France, and to evaluate the comparative rates
of major bleeding (safety), stroke and systemic thromboembolic
events (effectiveness), and all-cause mortality in patients with
NVAF initiating OAC treatment. Three sensitivity analyses were
performed using adjustment on confounding factors, propensity
score matching and high-dimensional propensity score matching.

“Results from the NAXOS real-world data analysis of NVAF
patients in France add to the growing body of real-world evidence
for Eliquis, which now includes a sample size of over two million
lives globally,” said Dr. Rory 0’Connor, Chief Medical Officer,
Pfizer Internal Medicine. “We are committed to gaining additional
insights about how a treatment performs in the real world to help
practicing physicians around the world make informed decisions.”

The prevalence of atrial fibrillation in France was estimated to
be between 600,000 and one million people in 2011, according to
the most recent available data.
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“As the real-world evidence landscape continues to advance,
we are able to provide additional insights from a growing amount
of patient data from around the world,” said Mary Beth Harler,
Head of Innovative Medicines Development, Bristol-Myers
Squibb. “Healthcare practices and patient demographics can
differ across geographies, and real-world data from the French
NAXOS analysis can help provide healthcare practitioners in the
region with relatable insights for their patients with NVAF.”

At this year’s ESC Congress, the BMS-Pfizer Alliance presented
a total of 11 abstracts, including the NAXQOS oral presentation and
NAXOS moderated ePoster, presented on September 1, 2019.
For a searchable list of abstracts presented during ESC Congress
2019 visit: http://bit.ly/ESCCongress19.

BMS-Pfizer Alliance Real-Word Data Program: NAXQOS is part
of the Bristol-Myers Squibb-Pfizer Alliance global real-world data
analysis program, ACROPOLIS™ (Apixaban ExperienCe Through
Real-WOrld POpulatlon Studies), designed to generate additional
evidence from routine clinical practice settings to further inform
healthcare decision makers, including healthcare providers and
payers. These analyses allow for a broader understanding of
patient outcomes associated with Eliquis outside of the clinical
trial setting, as well as insight into other measures of healthcare
delivery, such as hospitalization and costs. The ACROPOLIS
program currently includes analyses of patients from more than
20 databases around the world, including anonymized medical
records, medical and pharmacy health insurance claims data, and
national health data systems. To date, the ACROPOLIS program
includes a sample size of more than two million lives spanning
more than 10 countries.

ABOUT ELIQUIS

Eliquis (apixaban) is an oral selective Factor Xa inhibitor. By
inhibiting Factor Xa, a key blood clotting protein, Eliquis decreases
thrombin generation and blood clot formation. Eliquis is approved
for multiple indications in the U.S. based on efficacy and safety
data from multiple Phase 3 clinical trials. The approval of Eliquis
for stroke risk reduction in patients with NVAF is based on data
from the Phase 3 ARISTOTLE and AVERROES studies of Eliquis
in patients with NVAF.

U.S. FDA-Approved Indications for Eliquis: Eliquis is a
prescription medicine indicated in the U.S. to reduce the risk
of stroke and systemic embolism in patients with NVAF; for the
prophylaxis of deep vein thrombosis (DVT), which may lead to
pulmonary embolism (PE), in patients who have undergone hip
or knee replacement surgery; for the treatment of DVT and PE;
and to reduce the risk of recurrent DVT and PE, following initial
therapy.

ABOUT PFIZER INC.: BREAKTHROUGHS

THAT CHANGE PATIENTS’ LIVES

At Pfizer, we apply science and our global resources to bring
therapies to people that extend and significantly improve their
lives. We strive to set the standard for quality, safety and value
in the discovery, development and manufacture of health care
products, including innovative medicines and vaccines. Every
day, Pfizer colleagues work across developed and emerging
markets to advance wellness, prevention, treatments and cures
that challenge the most feared diseases of our time. Consistent
with our responsibility as one of the world’s premier innovative
biopharmaceutical companies, we collaborate with health care
providers, governments and local communities to support and
expand access to reliable, affordable health care around the world.
For more than 160 years, we have worked to make a difference for
all who rely on us.
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