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MupowHuyenko E.I., ipanenko H.HO., MNopadckaa WA, MNarapuna AA, Ywakos AB.

®rAQY BO «Kpbimcknii ghegepanbHbivi yHusepeutet umenn B.W. BepHazackoro»,
MegunuynHckas akagemms umenn C.W. [eoprneBckoro (CTPYKTYPHOE MoAPa3faeseHne),

r. Cumepeponons, Poccus

PE3HOME

Llenb. 113y4uTb 0CO6EHHOCTY AMHAMMKIN YPOBHS allbA0CTEPOHA KPO-
BM 1 XapakTtepa peMoJenupoBaHns cepaua y 60MbHbIX UH(APKTOM
Muokapga (M) ¢ HegudhdepeHuMpoBaHHON aucnnasmein CoeamHu-
TenbHOi TkaHn (HOCT) Ha poHe MenKamMEHTO3HOI KOoppeKuun ce-
NIEKTUBHbLIM 6110KaTOPOM PELeNTOPOB alb0CTEPOHA 3MNIEPEHOHOM.

Matepuan u metofbl B uccnefosaHue 661510 Bko4eHo 110 na-
unenToB ¢ IM ¢ 3y6uom Q ¢ Hanuamem HOCT v 663 TakoBoi. [pynny
KOHTPOMA COCTaBUNM 32 NPaKTUYECKM 3[0P0BbIX YenoBeka 6e3 cep-
Ae4Ho-cocyancTon naronorum u npuaHakos HOCT. MpoBeaeHo Knu-
HW4YecKoe W (DeHOTUNKUYecKoe 06CNef0BaHUe, 3X0Kapauorpacduye-
CKOe 1ccnesjoBaHue, onpefeneHue yposHs anbJ0oCTepOHa ChIBOPOTKM
Kposu B fuHamuke TedeHus M. bonbHble IM 6binun pasgeneHs! Ha
3 rpynnbl; | (n=20) — naumeHTbl ¢ HOCT, KOTOpLIM B AOMONHEHME K
6asucton Tepanum IM Haznadanu annepeHoH; Il (n=60) — naumeHTbI
6e3 HOCT, nonyyasiume Tonbko 6asucHyto Tepanao VM; Il (n=30)
— naumenTsl ¢ HACT, nonyyasiume Tonbko 6a3ncHyto Tepanmio VM.

PesynbTartbl. Y 60nbHbIX IM He3aBucumo 0T Hanuyus nuéo oTcyT-

CsepneHus 06 aBTopax:

[lpaHeHKo
Hatanbs HOpbeBHa

lopsaHckas
Wpuna fApocnasoBHa

larapuna
AnuHa AHatonbeBHa

cteus HOCT B 1-e CyTKM WHGhapKTa 0TMEYaNoCh NOBbILLIEHUE YPOBHA
a7bJJOCTEPOHA B CbIBOPOTKE KPOBU. Mpun 3TOM B rpynne 601bHbIX M
¢ HOCT, nony4aBLUnX 3nNepeHoH, Ha 28-e CyTKW UMENo MeCTo [o-
CTOBEPHOE YBE/MYEHWE KOHLIEHTpaLMK anbA0CTepOHa B CPABHEHNN C
rpynnamu Il w 1ll, a TaKxe ¢ rpynnoit KOHTPOns.

AHanusnpys COOTHOLLIEHUS CTPYKTYPHO-(PYHKLMOHAMBbHBIX Napame-
TpOB ceppua vepes 6 mecaues nocne M, cnegyet oTMeTUTh, 4t0 B ||
rpynne 60mbHbIX M ¢ HOCT, He nomyyasLumMx aniepeHoH, B CpaBHe-
HWW ¢ | rpynnoR, uMeeT MecTo 60Nee BbIPAXXEHHOE YBENNYEeHNe pasme-
POB JIEBOr0 XKENYL04KA, a TAKXKE CHUKEHIE er0 HACOCHOM (hYHKLIMN.

3akntoyenne. Hannuve HOCT He 0ka3biBaeT BNUAHIUA HA YPOBHW albfi0-
CTepOHa KpoBW 1 ux gHamuky npu M. BkntoyeHue annepeHoHa B Cxemy
neveHust M y 6onbHbix ¢ HACT B Teyenme 6-Tv mecsues nocne UM cno-
COGCTBYET YMEHbLUEHMIO BbIPKEHHOCTI AUnataLyu NeBOro Xenyao4ka u
NPenaTCTBYET NPOrpecCUBHOMY CHIDKEHUO ero dopakLium Beibpoca.

Kniouesble cnoBa: MHMAapKT MUOKapAA, HEANDEEPEHLMPOBAHHAS
ANCnnasns COeanHUTEIbHON TKaHW, albJOCTEPOH, PEMOLENPOBAHNE
cepaua.
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1 pemoJennpoBaHue cepauay 60NbHbIX MHGAPKTOM MUOKapa ¢ HeanddepeHLIMPoBaHHON AUCNIa3nei COeAMHUTENBbHON TKaHW Ha (hoHe
MeaNKaMEeHTO3HON KOPPEeKLIMW CENEeKTUBHLIM 6/10KaTOPOM PEeLienTopoB aNbAoCcTepoHa. EBPasunckuii kapamonornyeckuii xypHan. 2018,
CeHTs6pb 20; 3:4-8 [Trans. into Eng. ed.: Miroshnichenko E.P., Dranenko N.Y., Goryanskaya I. Y., Gagarina A.A., Ushakov A.V. Serum
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POJIb ATIbOCTEPOHA B PEMOQAETIVIPOBAHVIVI CEPALA MNPV VM HA ®OHE HOCT

Lnpoko o6CyKpaeTcs naTtoreHeTUHeckas ponb anbAocTe-
poHa B pasBuTUM WHGpapkTa Muokapaa (M) wn npoueccax no-
CTUH(APKTHOTO pemogenupoBanuns cepaua [1, 2, 3]. [lokasaHo
BO3/E/CTBIE anbJ0CTEPOHA HA MUOKAPANANbHYI0 COeaUHUTESb-
HYI0 TKaHb, COCTOSIHIE KOTOPOIA UrPaeT BaXXHY0 POJib B TEYEHMM
penapaTiBHO-BOCCTAHOBUTENbHbBIX MPOLECCOB, MPOTEKAIOLLNX
B CepaeyHoit Mbiwe nocne pas3sutua VM. BaxHon ocob6eHHo-
CTbHO PErynaTopHbiX (MYHKUMA anbAocTepoHa ABASETCA TO, HTO
Ha OJIHY W Ty XKe TKaHb W CUCTEMY, B TOM YMCNE U CepeyHO-Co-
CYAMCTYI0, OH MOXET 0Ka3blBaTb KaK reHOMHOE, TaK U BHEreHOM-
Hoe Bo3felicTeue [4, 5]. TeHOMHbI a(pheKT peanusyeTcs yepes
MWHEPaNOKOPTUKOMAHbIE PELENTOpbl W SBAAETCS MeASIeHHbIM.
Ero pefcTBue NnposiBNsAeTCs B TE4EHME HECKONTbKMX HACOB U Aaxe
JIHel. BHereHoMHble 3D eKTbl anbA0CTepOHa Pa3BUBALOTCA B Te-
YeHWe HECKONMbKMX MUHYT W peannsyloTcs NpeuMyLLeCTBEHHO B
OpraHax-MULLEHsAX — ceppLe, KPOBEHOCHbIX cocyaax, noykax [6].

B natoreHese KapanoBackynspHOW natonorum onpeaeneH psa
3(PEKTOB anbAoCTepOHa, HaubOoMbLIee 3HAYEHWE M3 KOTOPbIX
UrpatoT UHAYKUNA 3HAOTENNanbHOM AMCEYHKLUNAKM, WHTMOMPOBa-
HWe CUHTEe3a OKcMAa a3oTa, NPOBOCNANUTENIbHOE AeCTBUE, CTU-
MyAALKUA NPoOLECcCoB hMOPO3NPOBAHNS CTEHOK KPOBEHOCHbIX CO-
CyZ0B, rMnepTpodhnn 1 pemMoaenupoBaHnsa Muokapaa [7, 8].

113BECTHO TaKXe, 4TO psf 3a60neBaHWiA, Pa3BUBAOLLMXCA Ha
(hboHe coefMHUTENBHOTKAHHON AMCNAA3NKU, UMEeT KNUHNYECKYIO
KapTuHY, OTNIMYHYIO OT KNAcCKUYeCcKoil, 1 Yalle conpoBoXaaeTcs
Pa3fIMYHbIMU OCMOXHEHUAMU U HEBNaronpUATHLIMUA UCXOAaMK
[9, 10]. B aToil CBA3W PE30HHLIM ABMAETCA MPELnonoXeHue o
TOM, 4TO BPOXXAEHHbIE AEEKTbI COEAUHMTENBHON TKaHW CNOCO6-
Hbl U3MEHATb XapakTep TeYeHNs NOCTUHGAPKTHOTO PeMoaennpo-
BaHMs cepaua v NPOrHo3 y NauueHToB, nepeHectunx VM.

OnucaHHble MexXaHW3Mbl 1 0COBEHHOCTU BMSHUS anbhocTe-
POHA Ha COEAMHUTESNIbHYI0 TKaHb MUOKapAa NOCAYXWUN OCHOBA-
HUEeM NS UCNOSb30BaHUS CENIeKTUBHOMO 610KaTopa peLenTopos
aNb[l0CTEPOHA 3MJ1ePeHOHa B JieveHumn 6onbHbIx ¢ M [7, 11].

[MoNOXUTENbHbIA KNUHWYECKUIA 3PGEKT NPUMEHEHUs anJe-
peHoHa Yy 60MbHbIX IM MHOrorpaHeH 1 0CyLLeCTBAAETCA Ha pas-
NNYHBIX NATOreHETUHECKMX YPOBHAX. MocpeacTBOM 6510KMpOBa-
HUS He6NAronNpUATHOrO BAWSIHWAA anbA0CTEPOHA HA paCTsKeHUe
30Hbl HEKPO3a U Ha M36bITOYHOE (PUOPO3UPOBaHUE AOCTUrAETCS
MeXaHMYeCKOe LLKeHMe NOPAXKEHHOr0 y4acTka, 6naroaaps 4emy
YAYYLLAKTCA CUCTONMYECKAs W [acTonnyeckas yHKLUM NeBOro
Xenyaodka. Ha KneTo4yHOM ypOBHe yBenuyuBaetcs 6UofocTyn-
HocTb NO 1 3axBaT HopajpeHanuHa Kapauomuoumtamu. Takxe
NPOMCXOAUT YNyylieHe napameTpoB BapuabenbHOCTU cepaey-
HOr0 PUTMA, CHUXXEHWE pUCKa BO3HWMKHOBEHWUSA aputmuii [12],
ynydweHue penepdysuu muokapga [13].

B CBAA3M C BbILIEU3NOXKEHHbIM, 47191 YAY4LIEHUs Te4eHuns pena-
PaTUBHO-BOCCTAHOBMTENbBHBIX MPOLECCOB B CEPAEYHOM MbILLLE
nocne passutua MM u onTuMmn3aumm nocTMHAPKTHOrO pemMoae-
NNPOBaHNA COEAMHWUTENIbHOTKAHHOMO MaTpuKca cepaua y 60sb-
HbIX C HeauddepeHUMPOBaHHON aUcnnasueil CoeNHNTENbHOA
Tkanu (HOCT) ncnonb3osaHue annepeHoHa NpeacTaBnsaeTcs 0co-
OEHHO LIeNecoobpasHbIM.

Llenb pa6oTbl: 13y4nTb 0COBEHHOCTU AUHAMMUKM YPOBHA anb-
[I0CTEPOHA B CbIBOPOTKE KPOBW M XapakTepa peMofenvmpoBaHus
cepaua y 6onbHbix UM ¢ HOCT Ha dhoHe meankameHTO3HOW KOp-
PEKLMN CeNeKTUBHbIM 6I0KAaTOPOM PELEenTOPOB aNbJ0CTEPOHa
3NNEPEHOHOM.

MATEPWAN U METO/ibl

O6cnepoBado 110 naumeHtoB ¢ UM ¢ aneBaumeid cermenTa
ST ¢ dhopmupoBaHuem natosiormyeckoro 3ybua Q, cpean Hux 28

(25,4%) XeHLWKH 1 82 (74,5%) MY>XX4UHbI.

| rpynny coctasunu 20 6onbHbIX UM ¢ HOCT (17 (85%) myx-
4H 1 3 (15%) XKeHLWMHbI; cpeaHuii Bo3pact 53,35+2,52 roga),
nony4asLUne B AONOSTHEHUE K cTaHAapTHoM Tepanuu VIM annepe-
HOH B fo3e no 25 mr 1 pas B cytku (MHcnpa, komnanus «[dait-
3ep», GLLUA) ¢ neporo gHs passutus IM B TeyeHne 6 mecsues.

Il rpynny coctasunn 60 nauweHToB (CpegHud BO3pacT
63,0+1,82 roga) ¢ M 6e3 Hanu4ma HLOCT, cpean koTopbix 19
XeHWuH (31,7%) n 41 myx4unna (68,3%), nony4asLumnx cTaHaapT-
Hyto Tepanuio M.

Il rpynny coctaBunm 30 6onbHbIX UM ¢ HAOCT (cpeaHuii Bo3-
pact 59,68+2,35ro4a), nony4asLUKUX TOSIbKO CTAHLAPTHYIO Tepa-
nuto. N3 Hux 6 (20%) XeHwWwmH u 24 myx4uHsl (80%), nonyyas-
KX cTaHgapTHyto Tepanuio M.

KoHTponbHas rpynna 6bina npeactaBneHa 32 npakTUYecKu
3[0pOBbIMM NULaMKu 6e3 CepaeyHO-COCYAMCTON naTonorum W
npusHakoB HOCT (10 (31,2%) »eHLwuH 1 22 (68,8%) MyX4UHbI;
cpefHunid Bo3pacT 52,7+1,2 roga).

WiccnepoBanne 6bif0 BbIMOMHEHbI B COOTBETCTBMM CO CTaH-
fapTamn Haanexatliei KnuHuyeckoi npaktuku (Good Clinical
Practice) u npuHuunamu XenbcuHckon [eknapaumu. lMpotokon
ncecnenoBaHus 6bin 0406peH KOMUTETOM No 61oaTuke npu GrAQY
BO "Kpbimckuit dheaepanbHbiil yHuBepcuteT um. B.I. BepHancko-
ro". [1o BKNOYEHUA B UCCe0BaHME Y BCEX YH4aCTHUKOB 6bIn0 no-
NYYeHO NUCbMEHHOE UHAOPMALMOHHOE Cornacue.

B nccnefoBaHne He BKKOYANUCh NauneHTbl ¢ remoguHammye-
CKM 3HAYMMbIMM MOPOKamun cepfua (B TOM 4ucne ¢ Nponiancom
MUTPANbHOr0 KnanaHa, COMpOBOXAAKLMMCA MUTPANIbHOA pe-
rypruTtaumen, 4acto BcTpeyarowmmes y 6o0nbHbix ¢ HOCT), Heko-
POHAPOreHHbIMU 3a6051eBaHNAMI MUOKAPAA, 3/10Ka4eCTBEHHbIMM
HOBOOGPA30BaHUAMM, 6ONE3HAMM NOYEK, NEYEHN C HAPYLUEHNEM
NX OYHKLMKN, OCTPbIMM 11 XPOHUYECKUMI MHGEKLMOHHBIMI 1 BOC-
nanuTenbHbIMU 326016BAHUAMU. TaKXe KpUTEPMEM UCKOYEHNSA
13 uccnegosanmsa ang rpynnsi Il ABNANOCH Hanu4ne abCoNOTHbLIX
NoKa3aHWit ANs Ha3HA4eHWs aHTarOHUCTOB MUHEPANOKOPTUKONA-
HbIX peLenTopos [14].

Kpome 06LLIEKNUHNYECKOr0 ccneaoBanus, pernctpauuu KT B
ANHaMKKe, NPOBOAWNMN CTaHAAPTHbIE NabopaTopHble UCCneaoBa-
HUS, 9xoKapauorpaduyeckoe nccnegosanue (3xoKr).

Bcem 6onbHbIM ¢ M nevenne npoBOAWMIIOCH COrMacHO npo-
TOKONY nevyeHns 607bHbIX OCTPbIM KOPOHAPHLIM CUHAPOMOM C
nogbemom cermeHTa ST [15]. pynnbl 06¢nef0BaHHbIX NALMEHTOB
He pas3fMyanuch No 4acToTe MCMOMb30BAHUA OCHOBHbIX KNAacCoB
npenapaTos, BXOAALMX B CTaHAAPT neyveHns VIM, a Takxe apyrux
NeKapcTBEHHbIX cpeacTB. Tpom6onm3uc B | rpynne npoBoanaCs
y 25% 601bHbIX, BO |I-it rpynne y 33% 60nbHbIX, B Il rpynne — B
20% cnyyasx. Mo yactoTe NCnonb30BaHMa TPOMOONU3Mca rpyn-
Mbl TaKXXe [OCTOBEPHO He pasnuyanucb. BpemeHHOW AmanasoH
npoBeAeHns Tpom6onuamnca ot Haqana cumntomos M coctasmn
0T 2 40 6 4acOB M AOCTOBEPHO He pasnnyancs mexay rpynnamu.

OueHKa COCTOSIHWA COeAMHMTENIbHON TKaHW OCYLLECTBAANACH
NyTeM BbIABNEHWUS CTUIM LUCIMOPMOreHe3a Ha OCHOBaHMM (he-
HOTUNWYECKON KapTbl, B OCHOBY KOTOPOIi nerna moauguumpo-
BaHHas A.. MapTbIHOBbIM 11 coaBTOpami kapta M.J. Glesby [16].
Kputepuem Hannyus HOCT cnyxuno BbiBNEHUE LLECTH U 6onee
cturm [9].

CopepxaHue anbaocTepoHa B CbIBOPOTKE KPOBW Onpenensnu
NMMYHODEPMEHTHbIM METOAOM C MOMOLLBK TECT-CUcTeM up-
Mbl DRG ELISAS (l'epmaHus).

CTPYKTYPHO-(OYHKLMOHAMbHBIE MapameTpbl CepALa OLEeHUBanm
¢ nomoubto IxoKI Ha annapate EnVisor (Philips) ¢ onpeaene-
HUEM CredytoLux napameTpoB: AWaMeTpa NpaBoro XKenyaouka
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(MXK), nesoro npeacepamna (J11), KOHEYHO-CUCTONIMYECKOTO pas-
mepa nesoro xenynoyka (KCPJTXK), KOHe4HO-AMACTONNYeCKOro
pas3mepa nesoro xenynovka (KOPJIK), TonwwmHbl MexoKenynou-
KoBoii neperopofku (TVDKIT), TONWMHBI 3afHERA CTEHKM JIEBOr0
xenygodka (T3CJTK), dopakumm BbiGpoca NEBOro Kenyfnoyka
(DB J1XK).

OTHOCUTENBHYIO TONLWMHY cTeHoK JIK (OTC) paccuuTbiBanu no
thopmyne:

O0TC=T3CJDX + TVMXN/ KAPJIX

MHpekc maccbl muokapga (MMMITXK) paccunTbiBanu no op-
myne: MMJDK/S,

roe MMJTX — macca Mmunokapaa neBoro »enyaoyka, S — nno-
Laab NOBEPXHOCTH Tena.

Mpn atom maccy muokapga JK (MMJTDK) paccuuTbiBanu no
tbopmyne R.B. Devereuxn uHaekcupoBanu K nnoLiaan noBepx-
HOCTW Tena:

MMJDK=1,04x((TVMXXN+T3CIDK+KAPJDK)>-KAPJ1XK?)-13,6

3Ha4eHunsa uigekca MMJTXK 6onee 125 r/m? y MyX4uH u 6onee
110 r/mM? y XXeHLWMH paccMaTpmBannCh Kak npusHaku runepTpo-
hun JHK.

Ctatuctnyeckyto 06paboTKy AaHHbIX NPOBOAMAN C MOMOLLbIO
nporpammHoro nakera STATISTICA 6.0 (StatSoft, Inc., GLLA). Ons
OLIeHKW LOCTOBEPHOCT Pa3nnyunii nokasatenen Mexxay rpynnamu
“cnonbL3oBanu HenapameTtpuyeckuin U-kputepuini Mann-Whitney.
[0CTOBEPHOCTb U3MEHEHNIA NoKa3aTenen B AUHAMMKE OLeHUBaNN
C MOMOLLbO HenapameTpPUYecKoro KpUTepus CornacoBaHHbIX nap
Wilcoxon. B ka4ecTBe HenapameTpu4eckoro KpUTepus, xapakre-
PU3YIOLLEr0 Hannyue WU CUy CBA3M Mexay M3y4aembiMK napa-
MeTpamu, NPUMeHANCcs KoaduumeHT paHrosoi koppensuun K.
CnupmeHa (r). Pasnuyns n KoppensiunoHHble CBA3M CHUTANN [0-
CTOBEpHbIMU Npu p<0,05.

PE3YJIbTATbI N ObCYXXAEHWE

[nHamnka ypoBHEN anboCTepOHa B KPOBM Y 60MbHbIX 06CNE-
L0BaHHbIX rpynn npeacTaBneHsbl B Tabnuue 1.

Monyy4eHHble pe3ynbTaTbl AEMOHCTPUPYIOT, YTO B NEPBbIE CYTKM
pa3BuTus IM noBbILLEHHbI YPOBEHb anbA0CTEPOHA MO CPaBHE-
HWIO C TPYyNnoi KOHTpONs oTmedancs y Bcex 60nbHbIX UM kak
¢ HOCT, Tak n 6e3 TakoBoii. lMpn 3TOM JOCTOBEPHOI pa3HMLpbl
MeXay rpynnami He BbisiBNEHO. Yepe3 14 aHel nocne pasBuTus
M y 60nbHbIX BCEX YKa3aHHbIX FPynn COXpaHANach AOCTOBEPHO
BbICOKAs KOHLIEHTpaUWS anbA0CTEPOHA B CbIBOPOTKE KPOBM MpH
CPaBHEHUM C KOHTPONbHO rpynnoi. K 28-m cytkam UM Habnto-
Aanocb CHIDKEHWE COLepXXaHus YpoBHA anbaoctepoHa 8o Il u lll
rpynnax 60MbHbIX 0 YPOBHSA NOKa3aTenen KOHTPOSbHOM Fpynnbl.

Mpwu atom B rpynne 6onbHbIX M ¢ HOCT, nony4aBiux annepe-
HOH, Ha 28-e cyTku IM mmeno MecTo JOCTOBEPHOE YBENNYeHune
KOHLEHTpaLUKUM aNib0CTEepPOHa B cpaBHeHumn ¢ rpynnamu Il n lll, a
TaKXe C rpynnoii KOHTpons.

CornacHo nuTepaTypHbIM AaHHbIM, AKTMBHOE BO3[AEACTBUE
anb[0CTePOHA HA MPOLECCbl NOKaNbHOr0 MHTPaBaCKYNSAPHOIO
BOCnaneHus, 0CO6eHHO y nauneHToB ¢ VIM, conpoBoxaaeTcs n3-
MEHEHWNAMMN CTPYKTYPHO-PYHKLMOHANbHbIX NapamMeTpoB cepaua
[6, 7, 17]. B cBA3M C 3TUM MNPOBELEHO WCCEA0BaHNe 3X0Kap-
Jaunorpadomyecknx nokasartenen y 6onbHbIX M, passuBLuemMcs
Ha choHe conyTcTBytoweit HOCT v 6e3 TakoBoi. ViccnemosaHue
NPOBOAWIIN HA 7-e CYTKK 1 yepe3 6 mecaLes nocne paszsutus M.
Pe3ynbTathl NpeacTaBneHbl B Tabnuue 2.

Yepe3 6 mecsues nocne pa3sutus MM n3 BKNIOYEHHBLIX B UC-
cnefoBaHue nauueHToB | rpynnbl 1 0TKas3ancs OT MOBTOPHOMO
o6cnenosaHng; Bo Il rpynne — 9 nauneHToB OTKasanuch OT no-
BTOPHOrO 06CefoBaHms, 3 ymepnu (2 B peaynbTare NoBTOPHOIO
M, 1 — oT uwemmyeckoro uucynota); 8 Ill rpynne 6 nauueHTos
0TKasanucb OT NOBTOPHOrO 06c¢efoBaHmns, 2 ymepnu (1 — ot no-
BTOpHOro M, 1 — 0T remopparu4yeckoro MHCynbTa).

AHanua pes3ynbTaToB UCCNEA0BAHNSA CTPYKTYPHO-OYHKLIMOHASb-
HOr0 COCTOSHMSA MUOKapaa 4epe3 6 mecaues nocne VIM BbisiBun
noctoBepHoe yeenuyeHue pasmepos SN, KOPIMK, KCPIDK, a
TaKkxe cHKeHue OB JIXK Bo Bcex uccneyeMblx rpynnax B cpas-
HeHun ¢ koHTponem. Mpu atom B rpynnax |l u lll B AMHaMuke npo-
ucxoauno yeenuyerne pasmepos JIM, KCPITK, KOPJTK. OaHako
JI0CTOBEPHOCTb pa3nuymini Yepe3 6 mecsaues nocne passutus MM
B CPaBHEHUM C 7-MM CyTKamu 3a60neBaHUs UMena Mecto TOMbKO
B rpynne 60nbHbIX ¢ HOCT, He nonyyasLumnx annepeHoH: KOPJTK
yBenuyuncs Ha 6%, KCPJTXX — Ha 9%. lMpu oLeHKe CUCTONNYECKOI
cbyHKumm JIK B rpynne Il oTMevanoch 40CTOBEPHOE CHbKeHne OB
JIXK no cpaBHeHMIO ¢ 7-Mun cyTkamn Ha 3%, B rpynne Il — Ha 6%,
HO NpK 3TOM AOCTOBEPHOCTb Pa3nuyuii B rpynne 60nbHbIX ¢ HACT
He 6bina 4ocTurHyTa. Mpu MeXrpynnoBoM CpaBHeHUM NoKasaTesen
yepe3 6 mecsaues nocne passutis VIM 10CTOBEpHOE yBENNYeHUe
KOPJTXK, KCPIDK, a Takxe ymeHbLuenne T3CITK, TMXKI, OTC, ®B
JDK Ha6noganocs B Il rpynne no cpasHenuto ¢ rpynnoit Il (p<0,09).

B rpynne 60nbHbix ¢ HOCT, nonyyaBLinx aniepeHoH, yepes 6
MecsLeB nocne pa3sutis VIM B cpaBHeHUM € 7-MM1 CyTKamm, Ha-
npotue, paamepbl KOPJDK ymeHblunnnch Ha 4%, KCPJTXK — Ha
5%, T3CITK — Ha 6% 1 TMXKIT - Ha 5% (p<0,05). COOTBETCTBEH-
HO, nokasatenu ®B JTXK ysenuyunuck Ha 5%, HO JOCTOBEPHOCTb
pasnMYnin Npu 3TOM He 6bina JOCTUTHYTA.

MpoBOAS aHanNM3 COOTHOLLEHUS CTPYKTYPHO-(YHKLMOHANbHbIX
napameTpoB cepAaua, cneflyeT 0TMeTUTb, 4TO B rpynne nauneHTos

Ta6nuua 1. luHaMmuka ypoBHA anbi0CTEPOHA B CbIBOPOTKE KPOBU Y 60MIbHbIX MH(DApKTOM MUOKapAa ¢ HeauddepeHLMpPoBaHHOK
Aucnnasmueil COeAUHUTENIbHON TKaHU Ha (HOHEe NPOBOAUMON MEAUKAMEHTO3HOW TEpanuu

YpoBeHb anbocTepoHa B CbIBOPOTKE KPOBM (nr/mn)

I rpynna Il rpynna Il rpynna I'pynna KoHTpOnS
BOULGILL o) (0) (ne30) P ese)
M+m M+m M+m M+m
1-e cyTKU 154,78+16,95* 157,09+10,74* 151,26+6,05*
14-e cyTKu 145,78+12,87* 142,33+10,09* 146,64+5,22* It 135,08+2,49
28-€ CyTKM 143,72+30,72* 138,36+4,958~ 131,98+4,088-
[Tpumeyanne:

* - JOCTOBEPHOCTb OT/INYUSA OT NOKA3aTeNs rpynibl KOHTPonA (p <0,05);

= - JOCTOBEPHOCTb OT/INYUSA OT nokasartesned | rpynnsi (p <0,05);

T - JocToBepHOCTL 0T/INYMA 0T nokasarens Il rpynnei (p <0,05);

§ - I0CTOBEPHOCTb OT/INYMSA OT nokasaresnen B 1-e cytku UM (p <0,05);
| - JocToBepHOCTL OT/IMYUSA OT nokasatesnen Ha 28-e cytkm M (p <0,05).
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POJIb ATIbOCTEPOHA B PEMOQAETIVIPOBAHVIVI CEPALA MNPV VM HA ®OHE HOCT

¢ M v HOCT, He nonyyasLumX 3nNAepeHoH, B CPaBHEHUM ¢ | rpyn-
non, Yyepes 6 mecaues nocse VIM nmeno mMecto 60/ee BblpaXkeH-
Hoe yBenunyeHue pasmepos KOPJTXK (Ha 7%) n KCPJTXK (Ha 10%),
cHmKeHne OB JTXK (Ha 11%); p<0,05.

Mony4eHHble B HACTOALLEM UCCNEN0BAHUN [JaHHbIE CBMAETESb-
CTBYIOT 0 TOM, 4T0 passutie VIM ¢ 3y6uom Q conpoBoxpaeTcs
MOBbILLIEHNEM YPOBHS anbJoCTEPOHA KPOBU, HA4YMHas ¢ 1-X CYTOK
3a6oseBanud. K 28-m cytkam VIM ypoBeHb anibAocTepoHay 60s1b-
HbiX BO Il 1[Il rpynnax Bo3BpaLlaeTcs K noKa3aTesito KOHTPONbHOK
rpynnbl. Mpu atom B rpynne 6onbHbIX VM ¢ HOCT, nonyyasLumx
3NsiepeHoH, Ha 28-e cytkm M nmeno mecto JOCTOBEPHOE YBe-
NINYEHNe KOHLUEHTPaUMW anbOCTEPOHA B CbIBOPOTKE KPOBU B
CPaBHEHMW C Tpynnoii KoHTpons u 6onbHbIMM UM ¢ HOCT 6e3
JONONTHUTENbHON MEANKAMEHTO3HOM KOPPeKLni.

MHOro4ncneHHbIMKU UCCNEeA0BAHUAMMN NMOKA3AHO, YTO MOBbILLE-
HUEe YPOBHS aNnbA0CTEPOHA B CbIBOPOTKE KPOBM accoLumpyeTcs
C YXy[LEHNeM reMoAMHAMUYECKINX noKasaTenei n ¢ opmupo-
BaHWEM [e3a[anTUBHOIO BapuaHTa PeMOAENMPOBaHUs Cepaua,
XapaKTepuayrLLerocs npeobnagaHnem pacTsKeHWs CTEHOK Haj
UX runepTpopueit u, Kak cneacTeue, HealeKBaTHbIM BOCCTaHOB-
NeHNeM ero HacocHoil qyHkumu [7, 12, 13]. Mony4eHHble pe-
3ynbTaTbl CBMAETENLCTBYIOT O TOM, Y4TO WUMEHHO TaKOi BapuaHT
NOCTUH(APKTHOTO PEMOJENNPOBAHUA CepaLa XapakTepeH ans
naunentos ¢ HACT. MoXHO NpeanonoXuTb, 4T0 B OCHOBE JaHHO-
ro heHOMEHa NEXUT UMetoLLas MECTO Y AaHHON KaTeropum nauy-
EHTOB FeHETUYECKU JeTePMUHUPOBAHHAS NATONOMNS KOMnareHa,
NPOSBAAOLLAACA €r0 He0CTATOYHON XKECTKOCTbIO M N36bITOYHON
PaCTSKMMOCTbI. 3TO NPUBOAUT K TOMY, YTO B YCNOBMSX M3MEHE-
HUS BHYTPMCEPAEYHON reMOANHAMMKM C NOBbILIEHNEM SHAOMWO-
KapAnanbHOro cTpecca i KOHeYHO-AMacTONNYECKOro aBNeHus B
nonocti JIK, a(PeKTUBHOCTL KOMMEHCATOPHbLIX MEXaHW3MOB,
HanpaBMeHHbIX HA afanTauuio CTPYKTYPHbIX U (DYHKLIMOHAMbHBIX
napameTpoB CepAaua, CHKaeTcs. Kpome TOro, B NoMb3y CHUKE-
HUS KOMMEHCATOPHOr0 pe3epBa NOCTUHMAPKTHOrO PemMoaennpo-
BaHMs cepaua, 06yCnoBeHHOr0 Ka4eCTBEHHO UHbIM COCTOSIHUEM
CTPYKTYp Muokapga npu Hanudum HAOCT, cBUAETENbCTBYET COYe-
TaloLLleecs ¢ nporpeccupytowen gunaraumen JIXK auHammyeckoe

ymeHblueHne OTG. Mpu 9TOM ANUTENbHbIA NPUEM CENeKTUBHOIO
AHTaroOHUCTa MMUHEPaNoOKOPTUKOMAHBIX PELEnTOpOoB 3NnepeHoHa
B 3HAYMTESIbHON CTEMEHN TOPMO3UT Pa3BUTUE BbILLEONUCAHHOIO
He6NaronpUATHOr0 BapuaHTa NoCTUH(APKTHOro peMogenmpoBa-
HUS cepaua y 60MbHbIX ¢ Hanu4nem doHosoit HACT.

3AKNHYEHMNE

Hanuume HOCT He OKa3blBaeT BAMSHWUS HA YPOBEHb anbjo-
CTEpOHA KpOoBU U ero avuHamuky npu VM. Mpu 3TOM NaumeHTbl
¢ HOCT xapaktepuaytoTcs 605ee He6naronpusTHbIM BapuaHTOM
NOCTMHGAPKTHOrO peMOfIeNNPOBaHMsA CepAua ¢ npeobnagaHi-
eM OWNaTaLWNOHHONM PeakLUMnM CO CHWKEHWEM COKpaTUTENbHON
yHkumm DK Hapg runepTpodUyeckum OTBETOM. Ha3HadeHue
annepeHoHa 6onbHbIM VIM ¢ HOCT uHrubupyet Hebnaronpust-
Hble 3dDeKTbI anbJOCTEPOHA, TEM CaMbIM 3aMefNsAs NPOLLECChI
(br6p0o3nMpPoBaHNA CTEHOK KPOBEHOCHBIX COCY0B U MUOKapAa u
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SUMMARY

Aim. To study serum aldosterone level dynamics and cardiac
remodeling characteristics in myocardial infarction (MI) patients
with undifferentiated connective tissue dysplasia (UCTD) treated
with selective aldosterone receptors antagonist eplerenone.

Study population and methods. A total of 110 Ml patients with
and without UCTD and 32 healthy controls without cardiovascular
pathology and without signs of UCTD were enrolled in the study.
Clinical examination, phenotyping, echocardiography and serum
aldosterone levels evaluation were performed. MI patients were
divided into 3 groups: | (n=20) - patients with UCTD who was
treated by eplerenone additionally to basic therapy of MI; Il (n=60)
- patients without UCTD treated by basic therapy of MI; Il (n=30) -
patients with UCTD treated by basic therapy of Ml only.
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Results. All Ml patients regardless of UCTD presence had
increased serum aldosterone in the first day of MI. In 28 days
the significant increase of serum aldosterone level in group | in
comparison with groups Il, Il and control group was observed.

Analysis of structural and functional characteristics of the heart
in Ml patients in a 6 month after Ml had shown more significant left
ventricle enlargement and decrease of cardiac pump function in
group Il compared to group .

Conclusion. Presence of UCTD in MI patients does not affect
serum aldosterone levels dynamics. Inclusion of eplerenone in the
treatment of MI patients with UCTD during 6 months inhibits left
ventricular dilatation and attenuates reduction of its ejection fraction.

Keywords: myocardial infarction, undifferentiated connective
tissue dysplasia, aldosterone, cardiac remodeling.
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THE ROLE OF ALDOSTERONE IN CARDIAC REMODELING PROCESS IN MI WITH UCTD

Nowadays, the role of aldosterone in pathogenesis of myocardial
infarction (MI) and post-infarction cardiac remodelling is being
extensively discussed [1, 2, 3]. It has been proved that aldosterone
affects myocardial connective tissue the condition of which is of
great importance in reparative and restorative processes taking
place in the cardiac muscle following MI. A significant feature
of regulatory functions of aldosterone is its ability to exert both
genomic and extragenomic influence on tissues and systems,
cardiovascular system in particular [4, 3]. The genomic effect is
realized through the mineralocorticoid receptors and is slow. It
manifests within a few hours or even days. Extragenomic effects of
aldosterone develop within a few minutes and are realized mainly
in the target organs — the heart, blood vessels, kidneys [6].

A number of aldosterone effects have been identified in
pathogenesis of cardiovascular pathology. The most important of
them are: induction of endothelial dysfunction, inhibition of nitric
oxide synthesis, pro-inflammatory effect, stimulation of fibrosis of
blood vessel walls, myocardial hypertrophy and remodelling [7, 8].

It is also known that a number of diseases concomitant with
connective tissue dysplasia have different clinical manifestations
and are more often accompanied by various complications and
unfavourable outcomes [9, 10]. In this regard, it is reasonable to
assume that congenital defects of connective tissue can alter post-
infarction cardiac remodelling process and worsen the prognosis
in patients after MI.

The described mechanisms and peculiarities of aldosterone
effect on myocardial connective tissue caused the selective
aldosterone receptor antagonist eplerenone to be included into the
treatment of patients with Ml [7, 11].

The positive clinical effect of eplerenone in patients with Ml is
manifold and manifests at various pathogenetic levels. Blocking
the adverse effect of aldosterone on the extension of necrotic zone
and on the excessive fibrosis provides mechanical protection of the
affected area, thereby improving systolic and diastolic functions of
the left ventricle. NO bioavailability and engulfment of norepinephrine
by cardiomyocytes increase at the cellular level. There is also an
improvement of heart rate variability parameters, reduced risk of
arrhythmias [12], and better myocardial reperfusion [13].

In connection with the above, eplerenone appears particularly
useful in improving reparative and regenerative processes in
cardiac muscle following MI and in optimising post-infarction
remodelling of the connective tissue matrix of the heart in patients
with undifferentiated connective tissue dysplasia (UCTD).

Objective: to study peculiarities of serum aldosterone level
dynamics and the character of cardiac remodelling in MI patients
with UCTD treated with the selective aldosterone receptor
antagonist eplerenone.

MATERIALS AND METHODS

110 patients with ST-segment elevation Q-wave Ml including 28
(25.4%) women and 82 (74.5%) men were examined.

Group | included 20 MI patients with UCTD (17 (85%) men
and 3 (15%) women, average age 53.35+2.52 y.0.) who received
eplerenone in the dose of 25 mg once a day (Inspra, Pfizer, USA) in
addition to standard MI therapy during 6 months starting from the
first day of MI development.

Group Il consisted of 60 MI patients (19 (31.7%) women and
41 (68.3%) men, average age 63.0+1.82 y.0.) without UCTD who
received standard MI therapy.

Group Il consisted of 30 Ml patients with UCTD (6 (20%) women
and 24 (80%) men, average age 59.68+2.35 y.0.) who received
standard MI therapy only.

The control group comprised 32 apparently healthy subjects
without cardiovascular pathology and signs of UCDT (10 (31.2%)
women and 22 (68.8%) men, average age 52.7+1.2 y.0.).

The study was conducted in accordance with the standards
of Good Clinical Practice and the principles of the Helsinki
Declaration. The Bioethics Committee of V.I. Vernadsky Crimean
Federal University approved the study protocol. Before entering the
study, all participants signed written informed consent.

Patients with hemodynamically significant heart defects
(including mitral valve prolapse with mitral regurgitation, often
revealed in patients with UCTD), non-coronary myocardial diseases,
malignant neoplasms, kidney and liver diseases if their functions
were impaired, acute and chronic infectious and inflammatory
diseases were not enrolled in the study. In addition, the patients
were not included into group Il if they had absolute indications for
mineralocorticoid-receptor antagonist therapy [14].

In addition to clinical examinations and electrocardiography
monitoring, standard laboratory tests and echocardiography were
performed.

All patients with M| were treated in accordance with the
guidelines for the management of acute coronary syndrome with
ST-segment elevation [15]. The groups of patients under survey
did not vary in the frequency of use of the main classes of drugs
included into standard MI therapy, as well as in the frequency of
use of other drugs. Thrombolysis in group | was performed in 25%
of the patients, in group Il —in 33% of the patients, in group lll —in
20% of the cases. As far as the frequency of thrombolysis was
concerned, the groups did not differ significantly by this parameter
either. Time interval from the onset of MI symptoms to thrombolytic
therapy comprised 2 to 6 hours and was not significantly different
between groups.

Evaluation of the connective tissue state was made by identifying
the stigma of disembryogenesis on the basis of a phenotypic map
proposed by M.J. Gleshy [16] and modified by A.l. Martynov and
co-authors. UCTD were diagnosed if six or more stigmas had been
present [9].

ELISA using DRG ELISA test systems (Germany) determined
aldosterone serum levels.

Structural and functional characteristics of the heart were
assessed by means of echocardiography (Philips EnVisor) with
evaluation of the following parameters: right ventricular (RV)
diameter, left atrial (LA) diameter, left ventricular end-systolic size
(LVESS), left ventricular end-diastolic size (LVEBS), interventricular
septal thickness (IVST), left ventricular posterior wall thickness
(LVPWT), left ventricular ejection fraction (LVEF).

The relative thickness of walls (RTW) of the LV was calculated
by the formula:

RTW =LVPWT + IVST/LVEBS

The left ventricular myocardial mass index (LVMMI) was
calculated by the formula: LYMM/S, where LVMM refers to the left
ventricular myocardial mass, S refers to the body surface area.

At that, the LV myocardial mass (LVMM) was calculated by
Devereux formula and was indexed to the body surface area:

LVMM =1.04x(( IVST + LVPWT + LVEBS)>- LVEBS®) - 13.6

LVMM index values of more than 125 g/m? in men and more
than 110 g/m? in women were considered as the signs of LV
hypertrophy.

Statistical analysis of the data obtained was carried out using the
software package STATISTICA 6.0 (StatSoft Inc., USA). To assess
the reliability of differences between the groups, the nonparametric
Mann-Whitney U test was applied. The reliability of changes
in the parameters over time was assessed by Wilcoxon signed
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rank test non-parametric criterion. As a nonparametric criterion
characterizing the existence and strength of the relationship
between the parameters studied, the Spearman's rank correlation
coefficient (r) was used. Differences and correlations were
considered significant at p<0.05.

RESULTS AND DISCUSSION

The dynamics of serum aldosterone levels in the studied groups
are presented in Table 1.

The obtained results show that on the first day of Ml aldosterone
level was elevated in all MI patients groups with and without UCTD.
At the same time, there was no significant difference between the
groups. Serum aldosterone concentration remained increased in
14 days after Ml in groups of patients both with and without UCTD,
when compared with the control group. By the 28th day of MI, the
aldosterone level in groups Il and Ill reduced to the level of control
group. At that, on the 28th day of MI aldosterone concentration
in the group of MI patients with UCTD receiving eplerenone was
significant higher as compared to groups Il and Ill, as well as
compared to control group.

According tothe literature data, the active influence of aldosterone
on the processes of local intravascular inflammation, especially in
patients with MI, is accompanied by changes in the structural and
functional parameters of the heart [6, 7, 17]. In this regard, the
echocardiographic parameters were studied in MI patients with

concomitant UCTD and without it. The study was carried out on
the 7th day and at 6 months after the onset of MI. The results are
shown in Table 2.

In 6 months after MI, one of the patients included into group |
refused to be followed-up; in group Il 9 patients refused to be re-
examined and 3 patients died (two of recurrent MI, one of ischemic
stroke); in group Il 6 patients refused to be followed-up, 2 patients
died (one of recurrent MI, one of hemorrhagic stroke).

The analysis of structural and functional state of the heart in 6
months after MI revealed a reliable increase in LA, LVEDS, LVESS,
and reduced LVEF in all MI groups in comparison with the control
group. At that, in groups Il and Ill, the size of LA, LVEDS, LVESS
had increased over time. However, the differences between 6
months after the onset of MI and the 7th day of the disease were
reliable only in the group of patients with UCTD who did not receive
eplerenone: LVEDS increased by 6%, LVESS increased by 9%.
When assessing LV systolic functionin group ll, there was a reliable
decrease in LVEF by 3% compared with the 7th day, the decrease
in group lll was by 6%, but the reliability of differences in the group
of the patients with UCTD was not achieved. When comparing the
parameters of the groups 6 months after the onset of MI, a reliable
increase in LVEDS, LVESS and a decrease in LYPWT, IVST, RTW,
LVEF were observed in group Ill compared with group Il (p<0.05).

In contrast, the group of patients with UCTD received eplerenone
showed the decreases of LVEDS by 4%, of LVESS by 5%, of LVPWT

Table 1. Serum aldosterone levels dynamics in the patients with myocardial infarction with
undifferentiated connective tissue dysplasia in the course of ongoing drug therapy

Serum aldosterone level (pg/mL)

The day after Mi Group | (n=20) Group Il (n=60) Group Ill (n=30) Control group (n=32)
M+m M+m M+m M+m

1st day 154,78+16,95* 157,09+10,74* 151,26+6,05*

14th day 145,78+12,87* 142,33+10,09* 146,64+5,22* I} 135,08+2,49

28th day 143,72+30,72* 138,36+4,958~ 131,98+4,088=

Note:

* - the reliability of difference with control group (p<0.05); = - the reliability of difference with Group I (p<0.05);
1 - the reliability of difference with group Il (p<0.05); § - the reliability of difference with the 1st day of MI (p<0.05);
I - the reliability of difference with the 28th day after MI (p<0.05).

Table 2. Structural and functional characteristics of the heart in the patients with myocardial infarction
with and without undifferentiated connective tissue dysplasia in the course of treatment

Group | Group Il Group Hll Control group
Parameter (n=32) WEEm W
Tth day after 6 months Tth day after 6 months Tth day after 6 months Mm
MI (n=20) later (n=19) MI (n=60) later (n=48) MI (n=30) later (n=22)

LA, cm 4,41+0,13* 4,39+0,13* 4,27+0,07* 4,30+0,08* 4,27+0,12* 4,32+0,10* 3,77+0,06
LVEDS, cm 5,74+0,16* 5,53+0,14*§  532+0,09*°  5,39+0,09* 5,63+0,13*=  5,95+0,09*§=° 4,99+0,04
LVESS, cm 4,72+0,18* 4,48+0,15*§  4,05+0,09*°  4,20+0,09* 4,510,14*=  4,94+0,08*§=° 3,450,07
LVPWT, cm 0,96+0,04 0,90+0,03*§  0,97+0,02 0,99+0,02§°  0,92+0,02* 0,89+0,03*=  0,970,02
VST, cm 0,950,07* 0,90+0,07*§  1,06+0,03° 1,10£0,03*§°  0,93+0,04*=  0,92+0,02*=  0,98+0,02
LVEF, % 36,85+1,70*  38,89+1,37*  4567+0,93*° 44,37+0,75*§° 36,77+147*=  34,59+1,30*=° 59,75+1,01
RV, cm 2,30+0,08 2,27+0,08 2,22+0,03 2,23+0,03 2,18+0,07 2,30+0,02* 2,14+0,04
i, e 139,66+8,95* 140,02+8,44* 130,99+8,01* 128,79+8,89  121,89+525* 122,57+6,39  106,75+3,05
RTW 0,36+0,02* 0,35+0,02 * 0,38+0,01 0,38+0,01 0,34+0,02*=  0,30+0,01*§=  0,39+0,01
Note:

* - the reliability of difference with control group (p<0.05); § - the reliability of difference with the 7th day after Ml (p<0.05);
° - the reliability of difference with group | (p<0.05); = - the reliability of difference between groups Il and Ill (p<0.05).
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by 6% and of IVST by 5% (p <0.05) 6 months after the onset of
MI, when compared with the 7th day. LVEF values correspondingly
increased by 5%, but the reliability of the differences was not
achieved.

It also should be noted that in 6 months after Ml in the group
of patients with Ml and UCTD who did not receive eplerenone we
observed more pronounced increase of LVEDS (by 7%) and of
LVESS (by 10%) and a decrease in LVEF (by 11%) than in Group
; p<0,05.

The data obtained in this study indicate that the development of
Q-wave Ml is accompanied by an increase in serum aldosterone
level starting from the first day of the disease. By the 28th day,
the aldosterone level in groups Il and Il returned to the control
group values. At the same time, on the 28th day of Ml there was a
reliable increase in serum aldosterone concentration in the group
of the MI patients with UCTD receiving eplerenone in comparison
with the control group and with the group of MI patients with UCTD
received only standard Ml treatment.

Numerous studies have shown that an increase in serum
aldosterone levels is associated with deterioration in hemodynamic
parameters and with maladaptive pattern of cardiac remodelling,
characterized by the preponderance of the stretch of myocardium
over its hypertrophy and, as a consequence, by inadequate
restoration of the cardiac pump function [7, 12, 13]. The results
obtained indicate that this type of post-infarction remodelling of
the heart is a typical for patients with UCTD. It can be assumed
that this phenomenon is due to the genetically determined collagen
pathology in this category of patients, manifested by insufficient
rigidity and excessive extensibility of collagen. This leads to the fact
that under the condition of intracardiac hemodynamics changes
with the increase of endomyocardial stress and of the LV end-
diastolic pressure, effectiveness of compensatory mechanisms
aimed at adapting the structural and functional parameters of the
heart reduces. Besides, another evidence of reduced compensatory
reserve of post-infarction cardiac remodelling due to a qualitatively
different condition of myocardial connective tissue in the presence
of UCTD is the dynamic decrease in RWT, combined with
progressive LV dilatation. At that, long-term administration of the
selective mineralocorticoid receptor antagonist eplerenone inhibits
the development of the above-mentioned unfavourable type of
post-infarction cardiac remodelling in patients with UCTD.

CONCLUSION

UCTD has no effect on serum aldosterone levels and their
dynamics in MI. At the same time, patients with UCTD develop
more unfavourable type of post-infarction cardiac remodelling with
dilatation of LV and with a decrease of its contractility prevailing
over hypertrophic response. The administration of eplerenone to
MI patients with UCTD inhibits the adverse effects of aldosterone,
thereby inhibiting myocardial fibrosis and slowing the development
of maladaptive postinfarction cardiac remodelling.
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PA3PABOTKA HOMEHKJIATYPbI MOHATUN ANS CUCTEMbI
NOAAEPXKW NPUHATUSA BPAHEBHbIX PELLEHUW B OBJIACTU
AWATHOCTUKW CTEHOKAPUW I-IV ®YHKLIMOHAJIbHbIX KJTACCOB

'®F6OY BO Poceuniicknii HALMOHAabHbINA NCCIEA0BATENIbCKNIT MEANLIMHCKUI YHUBEDCUTET
umenn H.N. lNuporosa MuunctepcTsa 3apaBooxpaHenns Poceuvickoi @egepauymm,
2QIbY «HaunoHabHbI MEANLMHCKUI NCCIIE[0BATE b CKWI LIEHTD KapANOI0rnns

MuructepcTBa 3apaBooxpaHenus Pocecniickon ®egepauymm,

. Mocksa, Poccwiickas ®egepauyns

PE3HOME

O6ocHoBanue uccnegosanus. C 2000 roga B Poccum pacTtér
yucno cnyyaes 3a6onesaemoctu UGG, B YacTHOCTK, CTEHOKApAW-
eif. YBeNNYeHne Harpy3Kku Ha Bpayeii B CBSA3K ¢ 60MbLUIUM KOMYe-
CTBOM MaLWeHTOB NPUBOJAUT K BpayeOHbIM OLLKMOKaAM, 3aCTaBNAET
1CKaTb MyTW ONTMMU3ALMI UCMONTb30BaHUS BpaiebHbIX PECYPCOB.
OaHUM 13 BO3MOXHBIX NYTeii ABNSeTCs paspaboTka CMCTEM MOA-
JEPXKKN NPUHATUS BPayeOHbIX PELIeHUIA, B YACTHOCTU, CUCTEM,
OCHOBAHHbIX Ha OHTONOrUsAX. Takue OHTONOrUM JOJKHbI 06na-
JaTb CEMaHTU4YeCKOW MHTEpPOnepatesibHOCTbiO MOHATWIA, 4TOObI
0AHO3HAYHO ObITb WHTEPNPETUPYEMbIMU BpayaMu, MUCMOMb3YH0-
LLMMMN CUHOHVUMULO TIPY OMUCAHUM OJHUX TEX XKe ABMNEHWNIA.

Llenb uccnepoBanus. Pazpabotatb HOMEHKNATYpy NOHATUIA AN1s
MOCTPOEHNS OHTONIOTMYECKOA MOJENN CTEHOKapAnN.

Matepuan n metogbl. [N NepBUYHOTO BbIAENEHNUS MOHATWA
1CNoNb30BaNnCh eaepanbHble KIMHWYECKWE PeKOMeHAaLmn
«CTabunbHasa uwemmnyeckas 6onesHb cepaua» ot 2016 r. Pas-
paboTKa W HamonHeHne HOMEeHKNATypbl OCYLIECTBASANCL B NPo-
rpammax MS Excel n MS Excel Online. lMpopaboTka BblAeneHHbIX
MOHATUI Benach COBMECTHO C dKCMepTaMu-Kapauonoramu me-
TOJOM KpOCC-BanuaaLyum n o6LIUM roN0COBaHUEM O BKITHOYEHWUN
MOHATUA B WTOrOBYID HOMEHKNaTypy. Banupaumss nonyy4eHHoi
HOMEHKNaTypbl NPOBOAMACL MOJTyaBTOMATUYECKUM METOA0M Ha
3NEKTPOHHbIX MeULIMHCKMX KapTax 610 nauneHTOB.

Pe3ynbTartbl. Mocne nepBUYHOI NPOPabOTKN KNMHNYECKNX pe-
KoMeHaauuin 6e3 3KCnepToB yaanoch BbliAenuTb 336 KOPHEBbIX
NOHATWIA 1 144 cMHOHWUMA C Y4ETOM 0COBEHHOCTEI pa3pabaTbiBa-
emoi oHTonorun. CoBMecTHas NpopaboTKa JaHHO HOMEHKNaTy-
Pbl C 3KCNepTaMn-Kapanonoramit No3BonMIa pacMpuTb CNMCOK

B4 kirillkiselev@pm.me

KOpHeBbIX MoHATUA fo 401 u cuHoHUmoB Ao 619. Banupaums
HOMEHKNATYpPbl HA ANEKTPOHHbIX MEANLIMHCKNX KapTax nokasana
MofHOe COOTBETCTBUE UCMONb3YEMbIX MOHATUIA B 4ACTW Ha3Ha4a-
eMblIX AOMOMHUTENbHbIX METOA0B AMArHOCTUKIA U BbIMUChIBAEMbIX
NeKapCTBEHHbIX cpeacTB U 92% COOTBETCTBME AUArHOCTNYECKUM
NPU3HAKaM, YKa3blBaéMbIM B TEKCTaX AWArHOCTUYECKMX 3aKNi0-
YeHWit. NpOLEHTHbIE COOTHOLLEHWUS! NEPBUYHO BbIAENEHHbIX MO-
3NUMA HOMEHKNATYpbl U NPOPabOTaHHbLIX 3KCMepTamu, a TaKkkKe
pesynbTaThbl BanMAaLUum HOMEHKNATYpPbl HA MEAULMHCKMX KapTax
nauueHToB NMO3BONWAN CAeNaTh BbIBOA O TOM, YTO KIMHUYECKME
peKOMeHAaLNKU MOTYT BbiTb UCMNONb30BaHbI 11 NEPBUYHHOMO Bbl-
QeNeHns NOHATIIA, HO NOMYYEHHbIA Pe3ynbTaT A0MKEH BbITb 0-
paboTaH C y4ETOM pacLIMPeHns BO3MOXHbIX CUHOHUMOB C NOMO-
LLIbH0 3KCMEPTOB W NPUBEYEHNS AONONHUTENbHbIX NATEPATYPHbIX
WCTOYHWKOB 3HAHWA O CTEHOKapAWW, NOCNe 4ero HOMeHKMaTypa
MOXET ObITb MCNOMb30BaHA ANs Pa3paboTKi OHTONOrMK CTEHO-
Kapauu.

3aknioyenue. lcnonb3oBaHne KNUHWMYECKUX PEKOMEHAALMiA
0NpaBgaHO C TOYKW 3PEHMs MEPBMYHOrO BbIAENEHUS MOHSATWIA
npegmeTHom o6nacth. OfHako, NONMy4eHHas HOMEHKMaTypa
[I0/KHA ObITb YTOYHEHA W pacLUNpeHa ¢ y4ETOM BO3MOXHbIX Ci-
HOHMMOB, a TaKXXe NPOBANNAMPOBAHA HA AaHHbIX 3M1EKTPOHHbIX
MEeOMLMHCKMX KapT. Tlocne 3Toro BblAENEHHbIE MOHATUA W WX
CUHOHWUMbI MOXHO WCMONb30BaTh ANS HAMONMHEHWUS OHTONOTUM
npeaMeTHON 06nacTu.

Knio4eBble cnoBa: cTeHOKapans, CUCTEMbI MOAAEPXKU Mpn-
HATUSA BPa4eOHbIX pelueHuit, CIITIBP, OHTON0MMS, KIMHUYECKNE
peKoMeHaaLuu.

Insa uutnposanus: Kucenes K.B., MotexnHa A.B., Ocaesa M.K., Hoesa E.A., Boibopos O.H., 3opux A.B., LLBkipes C.J1., MapTbiHiOK T.B.,
3apy6uHa T.B., Hazosa 1.E. PazapaboTka HOMEHKNATYPbI NOHATWIA ANS CUCTEMbI NOAAEPXKKN NPUHATUS BPa4eOHbIX PELLEHWA B 06nacTu
JQNArHOCTMKN cTeHoKapaun I-IV dyHKLMOHaNbHbIX KnaccoB. EBpa3uickuii kapanonorndeckui xypHan. 2018, CeHtabps 20; 3:14-19
[Trans. into Eng. ed.: Kiselev K.V., Potekhina A.V., Osyaeva M.K., Noeva E.A., Vyborov O.N., Zorin A.V., Shvyrev S.L., Martynyuk T.V.,
Zarubina T.V., Chazova |.Ye. Development of concepts nomenclature for clinical decision support system in diagnostics of angina
pectoris. Eurasian cardiological journal. 2018, September 20; 3:20-24]
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PA3PABOTKA HOMEHKITATYPbI MOHATVV /19 CMNBP B OBJTACTYV VAMTHOCTVIKV CTEHOKAPAOVI

CseneHusa 06 aBTopax:

lMoTexuHa
AnekcaHppa BuktopoBHa

OcseBa
Mapus KoHcTaHTHHOBHA

Hoesa
Enena AnekcanppoBHa

Bbi6opoB
Oner HukonaeBuy

3opuH
Auppeit Bnagumuposuy

LiBbipes
Cepre# JleonnpoBuy

MapTbiHIOK
Tamuna ButanbeBHa

K.M.H., MIQZILLNIA HAY4YHbIA COTPYAHMK OTAEeNa NIero4Hoi runepTeHsni 1 3aboneBaHuii cepaua
WHCTUTYTA KNNHUYeCKOM kapauonoruu um. AJ1. MsicHukosa

nabopaHT-1ccneaoBarenb 0TAena Nero4Hoil runepTeH3ni 1 3aboneBaHuin cepata
VHCTUTYTA KNWHKUYecKon kapauonorum um. AJ1. MacHukosa

K.M.H, CTapLUnii Hay4HbIiA cOTpyaHUK oTAena XVBC MHCTUTYTa KNHWUYeCKoi kapavonorun um. AJ1. MacHukosa

K.M.H., Hay4HbIil COTPYAHWK OTAeN1a Nero4YHoi runepTeHsnn u 3ab0oeBaHuni
CepLa NHCTUTYTa KIIMHUYeCKO Kapaunonoruy um. A.J1. MscHukosa

K.M.H., HAy4HbIi COTPYAHWK OTAEeNa Nero4YHoi runepTeHsnn n 3a60oeBaHuni
CepLa HCTUTYTa KIMHUYeCKO Kapauonorum um. A.J1. MscHukosa

K.M.H., BOLEHT Kachepbl MEAVLIMHCKON KubepHeTukI n nHdpopmartukm ®reQy BO PHAMY um. H.WA. Muporosa

[.M.H., PyKOBOAMTENb OT/ieN1a JIEr04HOI rMnepTeHsni 1 3a6oseBaHuii cepaua
WHCTUTYTA KNHUYECKoM kapauonoruu um. AJ1. MscHukosa

YasoBa
Wpuna EBreHbesHa

3apybuHa
TatbsiHa BacunbeBHa

ABTOp, OTBETCTBEHHbIN 32
KOHTaKTbl C peiaKkLmei:
Kucenes

Kupunn Bnagumuposuy

CnUcOoK coKpaLLeHui

BCK — 60ne3H1 ccTemMbl KPOBOOBPALLEHMS
MBC — nwemnyeckas 60ne3Hb cepaua

KP — KNMHUYeCKne pekomeHmaumum

CK - cTeHOKapans

Onpepenexus

basa 3HaHWil — MHCGHOPMALMOHHBIA 0BBLEKT, cofepXKallnii Me-
AVNLMHCKYIO MHG)OPMALNIO U eE MHTEPNpPEeTaLmto

Banupaums — npouecc NpoBepKu COOTBETCTBUS MEXIY nony-
YEHHOI MOAENbIO 11 peanbHbIM JaHHbIM

OHTONOrNs — hOPManM30BaHHOE ONMcaHne NPeAMETHOI 06na-
CTW, cofiepxKalllee CBELEHNS 0 CBA3AX Mexay (hOpManu30oBaHHbI-
MW NOHATUAMU

[MpoayKUMOHHas MofieNb — HabOp YCNOBHbLIX NEPEXOAO0B «ECNU-
TO», NO3BONSAOLLMIA OCYLLECTBNATL NEpPexoq OT OAHUX MeANLNH-
CKWIA MOHATMA K APYrMM Ha dTanax AMarHOCTUYECKOro MomcKa,
060CHOBAHWMN JNArHOCTMHECKMX 1 NeYeOHbIX Ha3HAYEHUN

CMNNBP — komnbloTepHbIe MPOrpammbl, UCMONb3YeMble Bpaya-
MW N1 OCYLLECTBEHMS KOHCYNbTATUBHOI NOMOLLY B NPUHATUM
peLueHnii

BBEJJEHUE

B cTpyKType 3a60/1eBaEMOCTN HaceneHns Poccuu fons 60me3Hell
cuctembl kpoBooobpalleHus (BCK) HeyknoHHo pacTér ¢ 2000 ropa
1 B 2016 rony coctaBuna 4 649tbic. Yenosek unu 31.7 cnyyaii Ha
1000 yenosek HaceneHms [1]. OgHMM M3 OCHOBHBIX 3260NEBAHMIA
B cTpyKType BCK aBnsetcs mwemnyeckas 6onesHb cepaua (MBC),
B T.4. cTeHoKapaus (CK). YBennyumsatoLieecs U3 rofga B rof Konu-
4eCTBO NaLMEHTOB 03HA4YaeT PaCTYLLYH Harpy3Ky Ha Bpayeii-Tepa-
NeBTOB W KapauonoroB, KOTOPbIE HEMOCPEACTBEHHO 3aHNMAOTCA

akagemuk PAH, 0.M.H., npocheccop, AMPEKTOP MHCTUTYTA KNUHUYECKON Kapanonorum um. AJ1. MacHuKoBa,
OIBY «HaumoHanbHbIi MeAULMHCKUIA UCCIIEA0BATENbCKUIA LIEHTP Kapauonorum» MUHUCTepCTBa 34paBOOXPAHEHNS
Poccuitckon ®enepauun, 3-7 Hepenkosckas yn., aom 15a, r. Mocksa, 121552, Poccuiickas ®egepauus

O.M.H., npodpeccop, 3amMecTUTeNb AUPEKTopa no MHcopmatiuaauum B 3apasooxpaHeHin LIHWNO3 MuH3apasa PO,
3aBefyloLLan Kadeapoi MeaULIMHCKONA KnbepHeTukM n nHdpopmatikn ®FE0Y BO PHMY um. H.IA. MNuporosa

acnupaHT Kadoeapbl MEAULMHCKON K6epHeTUKM 1 nHchopmatukin ®rbQY BO PHAMY um. H.W. Muporosa;
117997, r. Mockga, yn. OcTpoBUTAHOBA, A. 1; Ten.+7-964-515-68-86; e-mail: kirillkiselev@pm.me

QNArHoCTMKOI 1 neveHnem CK, 4TO MOXXET NPUBOANTD K CHIDKEHMIO
00LLEro KOnuM4ecTBa BPEMEHM, YAENSEMOr0 OJHOMY MALMEHTY, W
naJeHn0 KayecTBa OKasbiBaeMonW nomotun. OgHUM U3 cnoco6oB
YNY4LWWUTb AAHHYIO CUTYaLMIO ABASETCA MPUMEHEHWEe CUCTEM Noj-
JepPXKN NPUHATUA BpavebHbIx pewwenmni (CITMBP), koTopble npeg-
Ha3Ha4eHbl AN KOHCYNbTATUBHOI NOMOLLM Bpady W Npu3BaHbl 06-
NerynTb NPOLECC AMArHOCTUKM W NIeYeHNs 3afaHHoI naronorum [2].

B kayectBe 6a3bl 3HaHWiA CIMNBP, Ha 0CHOBaHWW KOTOPOIA Npo-
rpamma npeanaraeT Bpavyy BO3MOXHblE BapWaHTbl PELUEHWiA, B
nocneaHee Bpems BCE Yalle CTani UCMonb30BaThCs HE MPOCTbIE
NPOAYKLUMOHHbIE MOLENN, 8 OHTOJIOMMMN BbIBPAHHOW KNUHUYECKOI
obnact. B 4acTtHOCTW, rpynnoi Y4éHbIx 6blna NOATBEPXKAEeHa
3(PPEKTMBHOCTb AAHHOr0 MOAXOAA K MOCTPOEHUID 6asbl 3HAHWA
CMNMNBP Ha npumepe pa3paboTku NOJO6HONM CUCTEMBI AN AUarHo-
CTWKW 1 aHTUBMOTNKOTEPANNIN MHIDEKLIMOHHBIX 3a60nieBaHui [3].

B KoHTeKCTe BbiCOKOW 3a6oneBaemocT CK 1 COBPEMEHHbIMY
NOAX0AaMM K NOAAEPXKKE NPUHATMS BPA4eOHbIX PELLEHNIA Mbl MO-
CTaBunu nepen co6om Lenb paspabotats GIMNBP ans guarHocTu-
KW 1 NEYeHNs CTEHOKapAMN, 0CHOBaHHOW Ha oHTonoruu CK. Ho,
I8 TOro, 4T06bl 06ECNEeYNTb CEMAHTUYECKYIO MHTeponepabesb-
HOCTb pa3pabaTbiBaemMoil OHTONOrMK, He06X0AMMO ObIf0o OCYLLe-
CTBUTb PaboTy MO NEPBUYHOMY HAMOMHEHWIO OHTOMOMNYECKOI
MOZENN 1 y4ETy BO3MOXHbIX BAPUAHTOB HaWMEHOBAHUS TeX Mo-
HATUIA, KOTOPbIE ABNAIOTCA ANS HEé KN04eBbIMU. B CBA3K C 3TUM
Hamu 6bInK NOCTaBNEHbI CREAYIOLLIME LIENb 11 33Aa4U.

LLENb 1 3AAAYN

Llenb: pa3paboTaTb HOMEHKNATYpy NOHATMIA AN NOCTPOEHUS
OHTONIOrMYECKO MOJIENN CTEHOKApANN.

3apaun:

1. OnpeaenuTb OCHOBHOW UCTOYHUK 3HaHMiA 0 CK ansa nepBumy-
HOTO BbIAENIEHNS NOHATUN.
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2. OCyLLUeCTBUTb MEPBUYHOE BbIAGNIEHNE MOHATUA C Y4ETOM
BO3MOMHbIX CUHOHUMOB.

3. YTO4YHUTb NOMYYeHHYI0 HOMEHKNATYpY C MOMOLLbIO 3KCMEepTOB.

4. Cpenartb BbIBOA O BO3MOXHOCTU WCMONb30BAHNSA NOMYYeH-
HO/1 HOMEHKNATYpbl B KA46CTBE OCHOBbI HAMOHEHWUS OHTOMOMMU
CTEHOKapanu.

MATEPWAN U METO/ibl

B ka4ecTBe OCHOBHOIO MCTOYHMKA 3HAHUIA 0 CK Hamu 6binu nc-
NoNb30BaHbl (pefepanbHble KNWHKUYeckne pekomeHgauun (KP)
«GTabunbHas nwemmnyeckas 6onesHb cepaua» ot 2016 roga [4]. B
KayecTBe ONpedeneHns «MOHATUSA» MCNONb30BaNnoCh CreaytoLLee:
3TO COBOKYMHOCTb MPW3HAKOB, KOTOPbIE BCE BMECTE A0OCTAaTOYHbI
W KaXAblA B OTAENbHOCTM HEOOXOAUM AN TOrO, Y4TOOLI OTAENUTbL
[aHHbIA Knacc npeaMeToB OT Apyrux [5]. Ha gaHHOM onpegeneHnn
6a3mpoBan1chb Npasuna BblAENeHUs NOHATUIA U3 KP.

BbigeneHne NOHATUA W BeEHWE HOMEHKNATYpbl OCYLLECTBNSA-
nock ¢ ucnonb3osanuem nporpammbl MS Excel u MS Excel Online.
B KomaH[y 9KCnepTOB-KapAaMOMoros, ¢ MOMOLLBK KOTOPbIX OCY-
LLIECTBNANOCH YTOYHEHUE HOMEHKNATYPbI, BOLLNK 6 YENOBEK, Npej-
ctasnatowmx «PrBY HauuoHanbHbIi MeanLMHCKUA UccneoBa-
TeNbCKWiA LEHTP Kapauonorun MuHUCTepPCTBA 34paBOOXPaHEHNS
Poccunckoin ®epepauun». Metoanka Bepudpukaumm n aononHe-
HUS NEPBUYHO BbIJENEHHbIX MOHATUA SKCMEepPTaMK 3akntoyanach
B 3aKPENNeHUN 3a KOHKPETHbIM 3KCMNEPTOM Habopa 3Ha4YeHuin K3
MePBUYHOA HOMEHKNATYpPbl, KOTOPblE 3KCMEpPT NpoBepan W Ao-
MONMHAN BapuaHTaMi Ha3BaHWii, ecnu 6bIN0 Heobxoaumo. Ha 06-
LMX coBpaHNAX UHAMBMAYanbHasA paboTa NpoBepsnach MeTOA0M
KpOCC-Banuaaummn, nocne Y4ero NPUHUManoch OKOH4YaTeNnbHOE pe-
LLIEHNE O BHECEHMN NOHATUS U ero0 CUHOHMMOB B Pa3pabaTbiBAEMYH
HOMEHKNaTypy MeToA0M 06LLEero ronocosaxus. Mpu Heobxoaumo-
CTV [ONOMHEHNS HOMEHKNATYPbI HOBLIMW MOHATUAMM, KOTOPbIE HE
ObIN BbIAENEHbI NEPBUYHO, 3KCNEPTamMn BHOCUIOCh COOTBETCTBY-
toLLiee NPEAN0XKEHME C BAPUAHTaMI HA3BaHWIA NOHATUA, NOCNE Yero
cnejoBana cTaHjapTHas npoLeaypa Kpocc-sanuaauum u NpuHATUA
PELLEHUs O BKMOYEHWUI HOBOIA NO3ULIN B HOMEHKNATYPY.

[Ins NpoBepKW BanWAHOCT HOMEHKNATYPbl 1 BbIHECEHWUN pe-
LLIEHNS 0 BO3MOXHOCTM €6 UCMNONb30BAHUS B KA4eCTBE UCTOYHU-
Ka HanomnHeHus oHTonormn CK B NonyaBTOMaTU4ECKOM Pexume
Oblna OCYLLECTBNEHA CBEPKA BbIAENEHHbIX MOHATUA U CUHOHUMOB
C NOHATMAMM, UCMONb30BAHHLIMK B OMUCAHUN KIIMHUYECKNX CNY-
yaeB 610 nauueHTOB, NPOXOAMBLUMX NEYEHUE BO BTOPOM Neyeo-
HOM OTAENEHWU WHCTUTYTA KNUHWUYECKOW Kapawonoruu um. A.
J1. MacHukosa B 2017 roay. QnNeKTPOHHbIE MEAULIMHCKNE KapTbl
Obinn fenepcoHMUUMPOBaHHbl U nepeseaeHbl B popmat MS
Word ana nansHeiiweit 06pa6oTkn. Mogenb nauveHta ans nog-
60pa MeANLMHCKNX KapT BKMOYana:

* 10J1 — MY>XCKOIA 1 XKEHCKMWIA;

* BO3pacT — 0T 35 ner;

« ko MKB ocHoBHoro 3a6onesanus —120.8, 120.9, 120.1;

e B Ipynny COMNYTCTBYIOLUMX NATONOrMA BXOAWNW: CaxapHbli
anabet 2 Tuna, apTepuanbHas runepTeH3ns, NePeHecEHHbIR UH-
thapkT Muokapna.

PE3YJIbTATbI N ObCYXXAEHWE

MpoaHann3npoBaB BO3MOXXHOCTb MCMONb30BAHNS B KayecTBe
NepBUYHOr0 HAMOSTHEHNA Pa3fNnyHble TUMbI NUTEPATYPbl: y4eo-
HUKKW, MOHOrpaum, cTaTbm, JaHHbIE 3NIEKTPOHHBIX MEAULIMHCKNX
KapT NauMeHTOB, — Mbl, MOHUMas, YTO BbIGOP AOMKEH ObITh ONpe-
AenéH He TONbKO CEMAHTUYECKOM NOSTHOTOI, HO 1 YH4ETOM CUHO-
HUMUKN, OCTAHOBMAK CBOIA BbIGOP Ha (hefepanbHbIX KIMHUYECKNX

PeKOMeHAALNAX N0 CTabUNbHO MLWEeMUYecKon 60e3HN cepaua
07 2016 ropa. B gaHHOM crny4ae, ceMaHTU4YecKas NosHOTa JOMK-
Ha o6ecrneynBaTbCs TPe6OBaHNAMM K HanofHeHuo KP (npunoxe-
HUE K MUCbMY FMaBHbIM BHELUTATHbIM crieyuanuctam ot Mepsoro
3aMeCcTUTeNs MUHMCTPa 3apaBooxpaHeHus P® Nel7-4/10/1-4939
oT 1 ceHTabps 2016 roga). A peweHue npo6iaemMbl CUHOHUMUN
— MpopaboTKON Ucnonb3yemblx B TekcTe KP noHATWIA coo6Lie-
CTBOM aBTOPOB-Pa3PabOTYMKOB KSMHWUYECKMX pPEKOMEeHAaLui,
npeacTaBnAoLWLmMx coboil aKcnepToB POCCMIACKOr0 KapAavono-
rmyeckoro o6uwecTsa, HaunoHanbHOro 06LLECTBA MO U3YHEHMIO
aTepockreposa 1 HayuoHanbHOro o6LecTBo No aTepoTPOMB03y.
Takum o6pa3om, KP gBnStOTCA Ha TEKyLIWiA MOMEHT Haubonee
«fIerUTUMHbBIM» UCTOYHUKOM CBELIEHWIA Ans HanonHEHUs1 HOMEH-
KnaTypbl NOHATWIA 1 pa3paboTKu oHTonorum CK, HeCMOTPS Ha To,
YTO XapakTep MX UCMONb30BaHUS BpaYamm B KIIMHUYECKON npak-
TUKE 0CTaéTCs peKoMeHaTeNbHO-MHGOPMALUOHHBIM.

KnuHuyeckne pekomeHgaumn no ctabunbHO CTEHOKapaun co-
Jiepxar B ce6e Kak pasfiefibl, HanpaefeHHbIe HA JOHeceHue 06LLel
nHopmaLmm 0 3a6osieBaHnm (3TMONOrKA, PakTopbl pucka, nartore-
He3), TaK 1 pasfenbl, onpeaensioLme UarHoCTUYecKne Meponpu-
ATUA U Nie4edHble Ha3HaveHus. B CBA3M ¢ LAHHOW 0COO6EHHOCTHIO
HanonHeHnss KP, Ham 6bino Heobxoaumo paspaboTartb cucTemy
npaswus, N0 KOTOPbIM TO MW UHOE NOHATIE NONaAaeT B HOMEHKNA-
Typy. C y4éTOM OnpeneneHns «nNoHATUS», a TaKKe 06acTu paspa-
OOTKM OHTONOMMW, HAMM BbININ NPUHATBI CREAYIOLLIME NPUHLMMI;

1. B HOMEHKNaTtypy nonagatoT TONbKO MOHATUSA, UMEloLLKe 0T-
HOLLEHME K KNIMHWUYeCKOoIi cocTaBnstoLlei onucaHus CK n He ume-
tOT OTHOLUEHUSI K OMMCAHWUI0 BCMOMOraTeNibHbIX U aAMUHUCTPA-
TUBHO-OTYETHbIX ACMeKTOB. Hanmpumep, «WHAPKT MUOKaphaa»,
«TUNepXonecTepuHemMmus», «KopoHapoaHruorpadus», — BXxoadart
B HoMmeHknatypy. «MKB 10», «[quarHoctuka», «YpoBeHb ybeam-
TENbHOCTU PEKOMeHJALNA» — He BXOAAT B HOMEHKNATYPY;

2. B HOMEHKMNaTypy nonajatoT NoHaTUs u3 pasgenos KP, onu-
CbIBAOLLMX UHCTPYMEHTAbHYIO AUArHOCTUKY, NabopaTopHYIO Ana-
FHOCTUKY W niedeHue. MNpuyém, Ha3BaHMs NeKapCTBEHHbIX Npenapa-
TOB He BbIAENAOTCA B HOMEHKNATYPY, a 6epyTcs TOMbKO Ha3BaHMs
rpynn aTux npenapatoB. OrpaHnyeHne nNo pa3aenam onpeaensercs
obnactbto peiicteua CMMBP — noaaepxka NpUHATUS peLLeHui
Bpaya-KIMHMLMCTA HA 3Tane YTOYHEeHUS NepBUYHON AUarHoCTUYe-
CKOJ rvnoTesbl C NOMOLLbIO AONOAHWUTENbHbIX METOA0B MHCTPY-
MEHTa/TbHOI 1 NTaboPaTOPHOM AMArHOCTUKM, a TaKXKe Ha3Ha4YeHus
neyenus. T.e. pa3aenbl, ONMUCbIBAKOLLME Xarno6bl, NATOreHes, aTn-
onoruo, akTopbl pucka, usnkanbHoe o6cnefoBaHne, He npo-
pabaTbIBaNNCh Ha NEPBUYHbIX 3Tanax BblAeNeHUs NOHATUI;

3. BblAeNeHNe NOHATUIA OCYLLECTBNSAGTCA HA NPUHLMNAX OTCYT-
CTBUS (DOHOBLIX 3HAHWIA MO KAPAMONOrMK: eCAK CNELNannCT, Bbl-
NENsOWMn NOHATMS, 3HAET O CUHOHUMAX [N JAHHOr0 NOHATMS
U3 APYrux UCTOYHUKOB WHCPOPMALMK, TO OH He BKIHOYAET UX B
HOMEHKNaTtypy. B HOMeHKnaTypy nonagaet ToNbKO Ta MHopMa-
L4, UCTOYHMKOM KOoTOpoi aBnstoTca KP;

4. Ha OCHOBaHWUM NpeablAyLLEero nyHKTa 66110 CHOPMYNNPOBa-
HO eLé oaHO npaBuno: ecnn B TekcTe KP HEeT SBHOMO yKa3aHus
Ha TO, Y4TO 0YepefHOe MOHATME ABNAETCH CUHOHUMOM YXe Bbl-
[IeNeHHOro NOHATMUSA, TO 3TO NOHATME BHOCUTCS B HOMEHKNATYpY B
Kayectse 060C06JIEHHOrO;

5. B KA4eCTBE CUHOHIMOB MOHATUIA PACCMATPUBAIOTCA HE TOMb-
KO JIMHTBUCTMYECKNE CUHOHUMbI, HaNpuUMep, «CTEHOKapAus» W
«rpyaHas »aba», Ho U 06LLENPUHATLIE BapMaHTbl HaNUCaHUs No-
HATUIA, HaNpUMep: «uLeMuyeckas 6onesHb cepaua» u «MbGC». B
TaKOM Cfy4ae, B Ka4eCTBe OCHOBHOMO MOHSATMS UCMONb30BANOCh
NoNHOE HaMeHoBaHKe 6e3 ab6peBnaTyp, a BCe COKpaLLEHUs CHi-
TanMCb CUHOHUMAaMMN.
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PA3PABOTKA HOMEHKITATYPbI MOHATVV /19 CMNBP B OBJTACTYV VAMTHOCTVIKV CTEHOKAPAOVI

Tabnuua 1. Mpumep 3an0NHEHUs HOMEHKNATYPbl CAHOHUMOB M NOHATHIA AN OHTONOrMYECKOI MOJIENN CTEHOKApAUK

Craryc
" Craryc Ilata u3-
Wpentudmka- KommeHTapuii yTBEPXAEHUS
MonsTne CHMHOHUM NOHATHA noHATHS/ MeHeHus Jkcnept

TOp NOHATHA akcnepra noHATHS/
CHHOHMMA cratyca

CUHOHMMA

187 ATepocknepo3 MpocmotpeHo  15.05.2017 Bbi6opos VTBEpXKAEHO

188 AEFIBUENIIESE [lo6aBneHo 28.05.2017 Bbi6bopos YTBEPX/EHO

6NALLKN
189 AT [lo6aeneHo  28.05.2017 Bbi6opoB  VTBEPKAEHO
nopaxeHue
190 ACb lpocmotpeHo  28.05.2017 Bri6opos VTBEpXOeHO
ATEDOCKIEDOTHYECKME S1BNSieTCA CUHOHUMOM
191 p ﬁﬂﬂf.)lJKI/I BbILLIENEXALLIEro YnaneHo 28.05.2017 Bbibopos YT1BEPX/EHO
MOHATUA

Takum 06pasom, u3 tekcta KP 6biin BbigeneHbl 336 KOPHEBbIX
MOHATWIA 1 144 CUHOHWUMA K HUM. BbIAENEeHHbIE NOHATUS BHOCK-
nuck B nporpammy MS Excel, rae 6bina cpenada pa3meTka Ho-
MEHKNaTypbl, COCTOALLAA U3 TPEX aTPUOYTOB:

1. MOBHTUCNKATOP NOHATUS;

2. NOHATKE;

3. CUHOHUM MOHATHS.

MonyyeHHbIR haiin Bbin UCMONb30BAH AN AaNbHENLLen npo-
paboTKMN HOMEHKNATYPbl COBMECTHO C 3KCNepTamMu-Kapauonoramu.

[inq atoro cpain 6bin pasmewén B ob6nayHom cepsuce MS
Excel Online, 4T06bl 06€CNEUNTL NApanNeNbHbIA 4OCTYN K peaaK-
TUPOBaHMIO HEOOXOAUMbIX 3HAYEHMA HOMEHKNATYPbI 3KCNepTamu
1 n3bexatb HeO6GXOOMMOCTW CBEJEHUS HECKOMbKUX (haiirios B
OAVH, ecnu 6bl pelakTUPOBaHNE OCYLLECTBNANOCL KaX[bIM 3KC-
nepTom B 0CHNANH pexume.

i3meHeHns npeTepnena v CTPYKTypa HOMeHKNatypbl. [ing o6e-
CMEYeHNs KOHTPONA 3a W3MEHEHMAMU TeX WSIN MHbIX MYHKTOB,
ObInn BBEIEHbI JONONMHUTENbHbIE aTPUBYThI, MOCE Yero CTPYKTY-
pa HOMeHKNaTypbl NpMobpena cneayowmii BUa:

1. MOBHTUCUKATOP NOHATUS;

2. NOHATKE;

3. CUHOHMM NOHATUS;

4. KOMMEHTapUIA 3KCNepTa;

5. cTaTyC NOHATUSA/CUHOHUMA;

6. [jaTa M3MEHeHUs cTaTyca;

7. 3Kcnepr;

8. cTaryc yTBepXXAeHNS NOHATUS/CUHOHMMA.

B KonoHke «KommeHTapwit akcrepTa» Bpayu aBanu ykasaHus
Ana cneuuanncTa no M3BNEYEHUH0 NOHATUIA OTHOCUTENbHO U3Me-
HeHWA/yaaneHns/no6asneHns NOHATUS UK ero CUHOHUMA C 00b-
SICHEHWEM NpUYMHbL. TaKXe B [aHHOM oJie Aenanacb NoMeTka,
€C/N NOHATWE NN CUHOHWUM TPe60oBanoCh PACCMOTPETb Ha 0OLLEM
COOpaHNK, T.K. IKCMEPT COMHEBANCS B HEOOXOANMOCTU BKITHOYEHNS
[AHHOr0 MNyHKTA B UTOrOBYI0 HOMeHKnatypy. B atpubyte «Cratyc
NOHATUSA/CUHOHMMA» YKa3bIBANOCh OAHO U3 CREAYIOLLNX 3HAYEHNA:

1. n06aBneHo — HOBas No3uuus B HoMeHknartype. [lo6asneHa
9KCMEepTOM Ha OCHOBE COOBCTBEHHOrO OMbiTa B HEOOXOLMMOCTH
1CMONb30BAHMSA AAHHOMO NOHATMSA UK CUHOHMMA B KNUHWUYECKOR
npakTuKe;

2. UI3MEHEHO — MOHATUA C JaHHbIM CTaTycOM UMenu opdorpa-
(huyeckue npasku, NU60 ObINU NEpPeMeLLeHbl U3 CUHOHMMOB B
KOpPHEBbIe NOHATUSA U HA060POT;

3. MPOCMOTPEHO — AKCMEPT MPOCMOTPEN JAHHOE MOHATUE WUNK
CUHOHUM W He NMEET AONONHUTENbHbIX NPABOK U NPELNOXEHUN;

4. ynaneHo — 3KCNepT NocymMTan, 41o JaHHOE MOHATUE UK -
HOHWUM SBNSETCA U3ObITOYHbIM B onucaHuu oHtonoruu CK. Mo-
HATME WNU CUHOHUM OTHOCUTCA GOJIbLUEHA YaCcTbl0 K CMEXHOM
naTonoruu, TG0 NPaKTUHECKU He UCMOSb3YETCA B KNUHUYECKON

NpakTuKe. TakKe AaHHbIM CTAaTyCOM MapKMpOBanuCb BCTPeYaB-
LUMECS NOBTOPbI KOPHEBbIX MOHATWIA U CUHOHMMOB

[lata n3ameHeHns ctatyca oMKcupoBanach, 4To0bl OTCNEXMBATb
BPEMEHHbIE NapamMeTpbl U3MEHEHNS 3HAYEHUS U3 HOMEHKNATYpbI.
B KOMOHKe «JKCnepT» YKasbiBancs OTBETCTBEHHbIA CreLUanicT,
npopabaTblBaBLUMIA YKA3aHHOE MOHATME WAM CUMHOHMM. «CTatyc
YTBEPXEHUA NOHATUA/CMHOHUMA» UMEN [Ba BO3MOXHbIX TEKCTO-
BbIX 3HAYEHNS: «YTBEPXKAEHO», — €CAN MOHATME MPOLUIO KPOCC-
BANMAALUMIO M BKMNIOYEHO B KOHEYHYIO BEPCUI0 HOMEHKNATYpbl, W
«He BKIOYEHO» €CNN MOHATUE HEe BbIN0 BKMOYEHO B HOMEHKNA-
Typy. Ons NOHATWIA, B OTHOLUEHUM KOTOPbIX KPOCC-BanMaaumus He
Obla OCYLLECTBNEHA, AAaHHOE NOJie 0CTaBanoch NycTbiM. Mpumep
3anoHeHUs HOMEHKNATYpbI NPeacTaBeH B Tabnuue 1.

PesynbTaT npopaboTKu HOMEHKNATYpbl C 3KCNepTamu npef-
CTaBNeH B Tabnuue 2.

CpaBHeHMe AaHHbIX NOKasaTenen ¢ NepBUYHbIM HANOSHEHNEM
HOMEHKNATYpbl NOKA3bIBAET, 4TO YACNO KOHEBbLIX MOHATUNA, KOTO-
pble BOLAN B KOHEYHYK HOMEHKNATYpy, yBenu4yunock ¢ 336 Ao
401 (He yyuTbIBaOTCA 42 YAANEHHLIX NOHATMA N3 06LLEro Yucna
B 443 NoHATMA), HO ropa3fo 6onbLUe YBENUYMNOCH YNCSIO CUHO-
HUMOB JaHHbIX NOHATWIA: co 144 1o 619 (4MCno CUHOHUMOB 663
y4éTta yaanéHHbix no3uuui). MNpoueHTHbIe nokasaTenn ans Kop-
HEeBbIX MOHATMA YKa3blBAKOT HA TO, YTO NepBMYHas npopaboTka
KP no u3BneyeHnto MHGOpPMaUUM B UX OTHOLLEHWI NO3BONSET
€03[aTb NPOYHbIA MEpBUYHbIA Kapkac Anis paspabartbiBaemon
OHTONOrMU. HO NPOLIEHTHbIE NOKA3aTeNn AN CUHOHUMOB YKa3bl-
BAOT Ha TO, 4TO KP He 06nagatoT 4OCTaTOMHbIM 06bEMOM 3HAHUN
B OTHOLUEHMW PACMPOCTPAHEHNS KOPHEBbIX MOHATUIA HA BO3MOX-
Hble BapUaHTbI HANUCAHMSA U HAMMEHOBAHMS. T10CNe HanoHEeHNS

Tabnuua 2. Konu4yecTBeHHbIe NOKa3aTenu pesynbrata
npopa6éoTKu NepBMYHOro HaNoONHEHUs HOMEHKNATYPbl NOHATHIA
aKcnepramu

% ot o6Lwwero

MapameTp 3HayeHue unena
Konun4ecTBo KOPHEBbLIX NOHATUIA 443 100.0
/3 Hux:
OcraBneHo 6e3 U3MeHeHNs 290 65.5
i3meHeHo 45 10.2
[lo6aBneHo 66 14.9
YnaneHo 42 9.5
Konn4ecTBo CUHOHUMOB 665 100.0
/3 Hux:
OcTtaBneHo 6e3 U3MeHeHNs 122 18.3
I3meHeHo 13 2.0
[lo6aBneHo 484 72.8
YpnaneHo 46 6.9
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HOMEHKNaTypbl NepBMYHON MHGopmaumen n3 KP tpebyetcs fo-
NonHWUTeNbHas NpopaboTka NONy4eHHOW WHcopmaLun ¢ Nomo-
LLIbHO 3KCMEPTOB W BOBEYEHMS AONONHUTENbHbIX NUTEPATYPHbIX
WCTOYHNKOB 3HaHWI 0 CK.

Mocne NnpopaboTKM HOMEHKNATYPbl MOHATWIA C 3KCNEpTamit Mbl
NPUCTYNUAKN K Banuaauumn BblAENEHHbIX NOHATWIA U UX CUHOHM-
MOB Ha OCHOBaHWU MX CBEPKW B MONyaBTOMATUHECKOM PeXiuMme
C NOHATUAMMU, UCNONb30BAHHBIMMW B 3MEKTPOHHBIX MEAULIMHCKNX
kaptax 610 naumeHToB. Pe3ynbTaTbl CBEPKW MOKa3anu, 4YTo Mo-
HATUS HOMEHKNATYpbl, 03HAYaOLLNE NHCTPYMEHTaNbHbIE UCChe-
noBaHus, Ha 100% NoKpbIBAKOT NOTPEOHOCTYU BPAYei B ONUCaHNN
Ha3HA4YeHUA NaLMeHTaM; MOHATUSA, O3HaYaloLUne AnarHocTuye-
CKWe MpU3HaKW, KOTOPble BbIAENAOT Y MauUMeHTa C MOMOLLbHO
AOMOMHUTENbHO UHCTPYMEHTANbHON AWArHOCTUKM, COBNANK Ha
92%, — HecoBNafeHns BbI3BaHbI OONbLUUM KONUYECTBOM Bapw-
abenbHbIX NOKa3aTenen B TakUX UCCNEA0BAHNAX, KaK aX0Kapan-
orpadoms, KopoHapoaHruorpaus; NOHATAS, UCNONb3YyeMble ANs
onucaHms naboparopHbIX uccneposaHuin cosnanu Ha 100%. B
4acTW rpynn HasHavyaeMblX NEKAPCTBEHHbIX NpenapatoB Heco-
BNaJeHUA MO NOHATUAM HOMEHKNATYPbl U MEAULIMHCKUX KapT He
BbisIBNEHO. Takom o06pa3om, pa3paboTaHHas HOMEHKnatypa, ¢
y4€TOM A0paboTKM MO HECOBMAAAlOLLMM NOKa3aTensim AnarHo-
cTmyecknx uccneposanuin Ha 100% cooTBeTCTBOBANA NOHATUAM,
MCMONb30BaHHbIM Bpa4yamu B 3NEKTPOHHbIX MEJULIMHCKIX KapTax
nauueHToB. [laHHbIA (DAKT NO3BONSET CAENaTb 3aKMOYeHue 0
CEMAHTMYECKO NonHOTe pa3paboTaHHON HOMEHKNAaTypbl U BO3-
MOXHOCTM €6 MCNONb30BaHNA B KAYECTBE UCTOYHMKA HAMONHEHMS
oHTtonoruu CK.

3AKINHOYEHUE

YBenMYMBaloLLLEecs KONMYecTBO CNy4aeB 3ab60NeBaeMOCTH
NLIEMIUYECKOit 6ONE3HbI0 Cepaua U CTeHOKAapaWend 3acTaBnisieT
nckatb nyTn 6onee 3MMEKTUBHOIO UCMNONb30BAHNUS BPAYEOHbIX
pecypcoB. OfHUM 13 Takux NyTeil ABNSeTCS pa3paboTka cneuma-
N3NPOBAHHbIX CUCTEM MOLAEPXKKN MPUHATUS BPayeOHbIX peLue-
HUI. B nocneaHee Bpems oco6oe BHUMaHue yaensercs CIMNBP,
KOTOPble OMEpPUPYIOT OHTOMOrMAMU BbIOPAHHbBIX KIUHUYECKNX
obnacter. [Ans co3naHns TakoM OHTONOrMM HEOOXOAUMO Npea-
YCMOTPETb BOSMOXXHOCTb CEMAHTNYECKO MHTEPONEPA6EeNbHOCTH
MOHATUA, KOTOPblE HAMOMHSAKT OHTONOTMKO W UCMONb3YHOTCA B
MOAYNsX 06bACHEHNUS Bpayy npeasiaraéMbiX peLUeHui.

CemaHTuyeckas MHTEPONepateNlbHOCTb BO3MOXHA, 6naroaaps
pa3paboTke crneunann3npoBaHHOR HOMEHKNaTypbl NOHATUN 0 CK
C Y4ETOM CUHOHWUMOB BbIAENIEHHbIX MOHATHIA.

B KayecTBe MepBUYHOTO MCTOYHMKA HAMOMHEHUs HOMEeHKNaTy-
Pbl MOHATUIA BO3MOXHO MCMONb30BaHNE (eaepanbHbIX KINHU-
YeCKUX PeKOMEHJALWA No CTabUNbHOI MLLIEMUYECKON GONe3HN
cepaua, T.k. KP aBnatoTcs Haubonee momHbIM ouunanbHbIim
PYKOBOZACTBOM O [JAHHOIA NaTonoruu.

lMepBuyHasa npopabotka KP no3sonuna co3gatb HOMeHKNATypy
13 336 KOpHEBbIX NOHATUA 1 144 cuHoHUMa. OfHaKo, AanbHen-
LIas NpopaboTKa AaHHOro NepPeyHs ¢ aKcnepTamMmu-Kapanonoramm
NO3BONWA AOMNONTHUTENbHO BbIAENNUTL 66 KOPHEBbLIX MOHATUIA W
CYLLIECTBEHHO PaCcLUMPUTb KONUYECTBO CMHOHUMOB J10 619.

970 YKa3bIBaeT Ha TO, YTO AAXKe TaKO UCTOYHUK NHEpopMaLmi
0 CK, Kak hefepanbHble KNUMHWYECKME PEKOMEHAALMN, He 0bra-
[aeT BCEOObEMIOLLMM 0XBATOM 3HAHWIA MO 3ajaHHON NaToNoruu.
KP xopoluo nokasanu ce6s B Ka4yecTBe UCTOYHMKA 3HAHUA Ans
NEPBUYHOr0 HAmMOMHEHWS HOMEHKNATYpbl MOHATUA. HO TO, 4TO
nony4aeTcs nNpu NepeBMYHON NPopaboTKe BONPOCA, HeNb3s cpasy
CNONb30BaTh B KA4YeCTBE HaMoONHeHUst Kapkaca oHTonorun CK,
BbIJIENIEHHbIE MOHATUSA TPeOYT BCECTOPOHHEN NPOpaboTKu Co-

BMECTHO C 3KCnepTamu W MpUBEYEHWEM AONONHUTENbHbIX MC-
TOYHWUKOB NIUTEPATYPHbIX 3HAHWIA O JAHHO NATONOMNU.

Banupauns pa3paboTaHHOW HOMEHKNATypbl MO3BOAWAA MO-
HATb, YTO PACX0XKAEHNS B NOHATUAX, MCNOMb30BAHHbIX BpaYamu B
3NEKTPOHHbIX MEANLIMHCKUX KapTaxX He3Ha4YMTemNbHbI U KacalTcs
TONbKO BapuabenbHbIX NapamMeTpPoB HEKOTOPbIX AWarHocTuye-
CKMX uccnefoBaHuii. Mocne gopaboTKN HOMEHKMaTypa COOTBET-
CTBOBana MCnoJib30BaHHbIM Bpadamu noHatuam Ha 100%, 4to
NO3BOMUIO MCMOMb30BaTh €€ ANs Pa3paboTKM OHTONOrMYECcKOoM
MOJENN CTEHOKapAMN.

0co60 CTOMT OTMETWUTb BaXHOCTb MOJSTY4EHHOr0 pesynbTaTa
ANs Bpa4yebHOro Co0O6LLECTBA KaK B NPAKTUYECKOM NPUMEHEHMN,
TaK U B Hay4HOM. CMHOHMMMSA SBNSETCA CepbE3HOI NPO6IEMON
Npyu ONUCAHWKM KIMHWYECKO WHpopMaumn. Bpayu moryT uc-
noNMb30BaTh PA3NINYHY0 TEPMUHOMOMMIO NpU (HOPMUPOBAHMM
ANArHOCTUYECKNX 3aKIIOYEHUA, MEAULMHCKUX PEKOMEHAALMA,
WHTEPNpeTaLnu TexX WAKM UHbIX KIUMHWUYECKMX nokasaTenei, uc-
nonb3oBatb 60siee UM MeHee 06LLEeYNOTPeOMMble COKPALLEHNs
TEPMUHOB, BBOAUTL HEONOrM3Mbl. Bo3HUKaloLwas CRoBecHas ny-
TaHMLA MOXXET BBECTU B 3a6NyXXAEHNE Bpaien CMEXHbIX Crewu-
aNbHOCTEN, 3KCNEPTOB OLEHKM Ka4eCTBa 0Ka3blBAEMOI MeANLIMH-
CKOM NomMoLLu, pa3paboTHNKOB MHGOPMALMOHHBIX MEOULIMHCKUX
CUCTEM, KOTOpble OTBEYAOT B TOM YUCMe 32 0TOOpaXKeHWe Ha
3KPaHHbIX hopmMax MHGOPMALMKM B NPUBLIYHOM ANS Bpaya BUAE.
Co3faHne HOMEHKNATYp NOHATUA NPeAMETHOI 061acTy C Y4ETOM
BO3MOXHbIX Bapuauuii Ha3BaHWiA BbIAENEHHbIX MOHATUA MO3BO-
NSeT pelnTb Npo6neMy CMHOHUMUKM W CYLLECTBEHHO CHU3MUTb
Cnyvyan HenpasMibHOW TPAKTOBKM TEPMWUHOB Bpayamu 1 Apyru-
MW creumanmucTamMmm ¢ pasHbiMK YPOBHAMU NOAroTOBKW. Kpome
3T0r0, HOMEHKNaTypa noHATWA, NonoxeHHas B ocHoBy GIMBP,
NO3BOIUT CUCTEME MOAAEPXKKU BPAYEOHbIX PELUEHWA (YHKLU-
OHMPOBaTb C Y4ETOM BO3MOXHbIX Bapuauuin B MCMONb30BAHUN
NOHATUA NPU BbINOSHEHNUN BPaYOM pabdoTbl N0 HOPMUPOBAHMIO
ANArHOCTUYECKMX rMNOTe3, Ha3HaYeHN AONONHUTESNTbHbIX UCCIe-
[0BAHWA 1 NeYeHns U T.4. 3T0 AenaeT BOSMOXHbIMU NEePCneKTH-
Bbl MOMHOCTbI0 aBTOMATUYECKOrO aHanM3a AaHHbIX 371eKTPOHHbIX
MEeOMLMHCKMX KapT, NOMOLLM Bpayy npu BEeAEHMW 3MEKTPOHHON
MEOMLMNHCKON AOKYMEHTaLMK, a TaKXKe NOMCKY HOBbIX CKPbITbIX
B3aWMOCBA3E MeXay pasfnyHbIMU KIMHUYECKUMU SIBRIEHUSAMU,
KOTOpble B TOM YWUC/e MOMAU YCKOMb3aTb OT BHUMAHWUA WUCChe-
[0BaTenei, YTo ONUCLIBANIMCL CXOAHBIMM CIOBAMMU, ANS KOTOPbIX
He OblNn BbISBEHbI CUHOHUMUWYHbIE CBA3W. [POAEMOHCTPUPO-
BaHHbIA B HAcTosALLe paboTe pesynbTaT NOHOrO COOTBETCTBUA
pa3paboTaHHO HOMEHKNATYPbl MOHATUAM, WCMOSIb30BAHHbIM B
TECTOBbIX 3MEKTPOHHbIX MEAMLMHCKMX KapTax, MOATBEPXAaeT,
4TO NOAOGHOE peLLeHne NPo6emMbl CUHOHUMUKM, NO3BONSAIOLLEE
Bpayam NpoJoSKaTb ONEPUPoBaTh NMPMBbIYHBIMM I HUX TEPMUA-
HaMu, UMeeT noJ co60M JOCTATO4HbIE OCHOBAHUS U MOXET ObITb
paCLUMPEHO Ha CO3[aHne HOMEHKNATyp MOHATWMA Apyrux o6na-
CTei KNMHNYECKUX 3HAHWIA.

BbIBO/1bl

1. B kKa4eCcTBe OCHOBHOr0 MCTOYHMKA 3HaHWUA 0 CK BO3MOXHO
NCMOoNb30BaHMe eaepanbHbIX KNUHUHECKUX PEKOMEHJaUun o
CTabUMbHOI ULLeMUYecKoi 60ne3Hn cepaua. [JaHHbIi UCTOYHMK
ABNAETCA 0PULManbHbIM n3aaHnem MuHUCTepCcTBa 3ApaBOOXpa-
HEeHUS, OTBEYAOLLMM TPeOOBAHWUAM MO HAMOSHEHNIO U YHUTLIBAID-
UM peLLeHne Npo6neMbl CUHOHUMOB.

2. [popaboTKa KNUHUYECKUX PEKOMEHAALIMIA NO3BONNNA BbIAE-
nnuTb 336 KOpHEBbLIX MOHATUIA U 144 CMHOHWUMA, YTO MO3BOAUIIO
co3/aTb OCHOBY pa3pabaTbiBaeMON HOMEHKNATYpPbl U Ha4aTb CO-
BMECTHYI0 10pab0TKy NepeyHs NOHATUIA C IKCNepTamMu.
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3. MpopaboTKa NepBUYHOI HOMEHKNATYpbl C 3KCMepTamu no-
3B0OSIMNA CYLLECTBEHHO pPacIMPUTL KONUYECTBO CUHOHWUMOB
KOPHEBbIX MOHATWA, a MPOLEHTHOE COOTHOLLEHWE KONuyecTBa
NepPBUYHO BbILENEHHbIX NO3ULNIA HOMEHKNATYPbI U 06ABMEHHBIX
aKcnepTamMu Nokasano, 4To KNUHUYECKMe pekomeHpauun obna-
[Al0T A0CTATO4YHbIM HabopoMm cBeaeHuin 0 CK ans co3naHus Kap-
Kaca pa3pabaTbiBaeMOil OHTOSIOMMM B HaCTU KOPHEBbLIX MOHATHIA,
HO NPW 3TOM KpaiHe ManbIM KONIM4eCTBOM MHHOPMALMM OTHOCH-
TEbHO UX CUHOHUMOB.

4. TlonyyeHHas HOMeHKNATypa, 0CHOBAHHAs HA U3BJIEYEHUN NO-
HATWUIA 13 dheaepanbHbIX KIUHUYECKUX PEKOMEHJALUNA ¢ y4EToM
[0paboTKN 3KCMNepTamit U AONONHUTENbHLIMUA U3MEHEHUAMM NO-
Ccfe Banuaauum ¢ UCMob30BaHNMEM 3NIEKTPOHHbLIX MEAULMHCKMX
KapT nauneHToB, MOXET ObITb WCMNONb30BaHA ANS HAMOHEHUS
OHTONOMU CTEHOKAPAMM 1 NOCNEAYIOLLIEro MCNONb30BaHNSA B CU-
CTeMe NoAAePXKN NPUHATUS BPa4eOHbIX PELUEHMA.
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SUMMARY

Introduction. Since 2000™ CHD morbidity in Russia is growing
constantly, especially, angina pectoris morbidity. Increasing
workload on physicians due to high number of patients makes
us find the ways to optimize human resource applying. One of
the possible ways is development of clinical decision support
systems, particularly, ontology-based systems. These ontologies
must adopt semantic interoperability for the concepts included, to
be clearly interpreted by physicians of different medical schools.

Research target. Develop the concepts nomenclature for
building of angina pectoris ontology.

Methods. For primary concepts extraction we used state clinical
recommendations “Stable coronary heart disease” issued in 2016.
Development and filling of the nomenclature were performed in
MS Excel and MS Excel Online. The work through the primarily
extracted concepts was performed with expert-cardiologists by
cross-validation method and common voting on final inclusion of
the concept in the nomenclature. The final nomenclature validation
was performed by semi-automatic method on anonymized 610
electronic health records of the patients.

Results. After primary extraction of the concepts without
experts, we could extract 336 basic concepts and 144 synonyms,
keeping in mind the aspects of this nomenclature development.

B kirillkiselev@pm.me

The shared work through this nomenclature with the expert-
cardiologists let us increase the number of the basic concepts
up to 409 and the number of the synonyms up to 619. The
nomenclature validation on electronic health records showed
compliance of the concepts in aspects of diagnostics methods
and medicine prescriptions and 92% compliance in diagnostic
signs, which doctors evaluate in diagnostics results. Percentages
of primarily extracted concepts in draft nomenclature and after
being worked through by the experts and also validation results
based on electronic health records, let us make a conclusion that
clinical recommendations can be used as a basic data source for
concepts extraction, but the draft result must be evaluated by the
experts and also filled up with the usage of additional knowledge
sources about angina pectoris, and after that the nomenclature
can be used for angina pectoris ontology development.

Conclusion. The usage of clinical recommendations is proved to
be the basic data source for concepts of subject area extraction.
However, the draft nomenclature must be evaluated and filled
up with additional synonyms and validated on electronic health
records. After that, the extracted concepts and their synonyms
can be used for ontology development.

Keywords: angina, clinical decision support systems, CDSS,
ontology, clinical guidelines.
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Abbreviations

CSD - circulatory system diseases
CHD - coronary heart disease

CG - clinical guidelines

AP —angina pectoris

Definitions

Knowledge base — information object containing medical data
and its interpretation

Validation — act of model data compliance approve with real-
world data

Ontology — formalized description of subject area, containing
information about formalized concepts connections

Production model — set of conditional transitions “if-then”,
which let to make transitions from one medical concept to another
when making diagnostics and explaining diagnostic and treatment
procedures appointment

CDSS - computer programs used by doctors to get advice when
making clinical decisions

INTRODUCTION

In the structure of morbidity of the Russian population, the share
of diseases of the circulatory system (CSD) has been growing
steadily since 2000 and in 2016 amounted to 4 649 thousand
number of people or 31.7 per 1000 population [1]. One of the
main diseases in the structure of CSD is coronary heart disease
(CHD), including angina pectoris (AP). The increasing number of
patients from year to year means a growing burden on therapists
and cardiologists who are directly involved in AP diagnosis and
treatment, which can lead to a decrease in the total amount of time

spent on one patient and a drop in the quality of care. One way to
improve this situation is to use clinical decision support systems
(CDSS), which are designed to advise the doctor and are designed
to facilitate the diagnosis and treatment of a given pathology [2].

As a knowledge base of the CDSS, on the basis of which the
program offers the doctor possible solutions, in recent years
have increasingly been used not simple production models, but
ontology of selected clinical area. In particular, a group of scientists
confirmed the effectiveness of this approach to build a knowledge
base of CDSS on the example of the development of such a system
for the diagnosis and antibiotic therapy of infectious diseases [3].

In the context of high AP morbidity and modern approaches to
support clinical decision-making, we have set a goal to develop
a CDSS for the diagnosis and treatment of angina based on AP
ontology. But, in order to ensure the semantic interoperability of
the developed ontology, it was necessary to carry out work on the
primary content of the ontological model and taking into account
the possible options for naming those concepts that are key to it. In
this regard, we have set the following goals and objectives.

GOALS AND OBJECTIVES

Goal: to develop a nomenclature of concepts for building an
ontological model of angina

Objectives:

1. Identify the main source of knowledge about the AP for the
primary allocation of concepts.

2. To make an initial selection of concepts taking into account
possible synonyms.

3. Clarify the resulting nomenclature with the help of experts.

4. Todraw a conclusion about the possibility of using the resulting
nomenclature as the basis for filling the ontology of angina.
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MATERIAL AND METHODS

As the main source of knowledge about AP, we used the Federal
clinical guidelines (CG)" Stable coronary heart disease " from 2016
[4]. As a definition of "concept" the following was used: it is a set of
features that are all together sufficient and each separately necessary
to separate this class of objects from the other [5]. on this definition
the rules of the concept separation from the CG were based.

The concepts extraction and maintenance of the nomenclature
were carried out using the program MS Excel and MS Excel
Online. The team of experts-cardiologists, with the help of which
the specification of the nomenclature was carried out, included
6 people representing the Russian cardiology research and
production center. The method of verification and addition of the
primary concepts by the experts was to assign to a specific expert
a set of values from the primary nomenclature, which the expert
checked and supplemented with the options of names, if necessary.
At general meetings, individual work was checked by cross-
validation, after which the final decision was made to introduce
the concept and its synonyms into the developed nomenclature
by general voting. If it was necessary to add new concepts to the
nomenclature, which were not selected initially, experts made a
corresponding proposal with options for the names of the concepts,
followed by a standard procedure of cross-validation and decision
on the inclusion of a new item in the nomenclature.

To check the validity of the nomenclature and to make a decision
on the possibility of its use as a source of filling the AP ontology in
semi-automatic mode, the authors compared the selected concepts
and synonyms with the concepts used in the description of clinical
cases of 610 patients treated in the second medical Department of
the Russian Cardiology Research and Production Gomplex in 2017.
Electronic health records were depersonalized and translated into
MS Word format for further processing. The patient model for the
selection of medical records included:

« Gender — male and female

« Age — from 35 years

« ICD code of the underlying disease —120.8, 120.9, 20.1

« The group of comorbidities included: type 2 diabetes,
hypertension, myocardial infarction.

RESULTS

After analyzing the possibility of using different types of
literature as primary content: textbooks, monographs, articles,
data ofelectronic health records of patients, - we, realizing that the
choice should be determined not only by semantic completeness,
but also considering synonymy, chose the Federal clinical
recommendations for stable coronary heart disease from 2016.
In this case, semantic completeness should be provided by the
requirements for the content of the CG (Annex to the letter to the
chief specialists from the first Deputy Minister of health of the
Russian Federation Ne17-4/10/1-4939 from 1 September 2016).
And the solution to the problem of synonymy is the elaboration
of the concepts used in the text of the CG by the community of
authors-developers of clinical guidelines, which are experts of the
Russian cardiological society, the National society for the study
of atherosclerosis and the National society for atherothrombosis.
Thus, the CG is currently the most "legitimate" source of information
for filling the nomenclature of concepts and development of AP
ontology, despite the fact that the nature of their use by doctors in
clinical practice remains recommendatory and informational.

Clinical guidelines for stable angina contain both sections aimed
at reporting general information about the disease (etiology, risk

factors, pathogenesis), and sections that determine diagnostic
measures and therapeutic purposes. In connection with this
feature of filling the CG, we had to develop a system of rules by
which a particular concept falls into the range. Considering the
definition of "concept’, as well as the development of ontology, we
have adopted the following principles:

1. The nomenclature includes only concepts related to the
clinical component of the AP description and are not related to
the description of auxiliary and administrative reporting aspects.
For example,” myocardial infarction"" hypercholesterolemia”)"
coronary angiography " — are included in the nomenclature. "ICD
10", "Diagnostics”, "level of persuasiveness of recommendations” —
are not included in the nomenclature;

2. The nomenclature includes the concepts from the sections of
the CG describing instrumental diagnostics, laboratory diagnostics
and treatment. Moreover, the names of drugs are not allocated to
the nomenclature, but only the names of groups of these drugs.
The restriction on the sections is determined by the scope of the
CDSS - support for decision-making of the clinician at the stage
of clarifying the primary diagnostic hypothesis using additional
methods of instrumental and laboratory diagnosis, as well as the
appointment of treatment. It means that the sections describing
complaints, pathogenesis, etiology, risk factors, physical
examination were not worked out at the primary stages of the
concept identification;

3. The concepts are distinguished on the principles of the
absence of background knowledge in cardiology: if a specialist who
distinguishes concepts knows about synonyms for this concept
from other sources of information, he does not include them in
the nomenclature. The nomenclature gets only the information, the
source of which are the CG;

4. On the basis of the previous paragraph, another rule was
formulated: if there is no explicit indication in the text of the CG that
the next concept is synonymous with an already selected concept,
then this concept is included in the nomenclature as a separate one;

5. As synonyms of the concepts are considered not only
linguistic synonyms, for example, "angina pectoris" and "thoracic
toad", but also the generally accepted versions of the concepts, for
example: "coronary heart disease" and "CHD". In this case, the full
name without abbreviations was used as the basic concept, and all
abbreviations were considered synonyms.

Thus, from the text CG has been extracted 336 root concepts
and 144 synonymous to them. Highlighted concepts were made
in MS Excel, where was made a markup item, which consists of
three attributes:

1. Concept ID

2. Concept

3. Concept synonym

The resulting file was used for further development of the
nomenclature in cooperation with experts-cardiologists.

To do this, the file was placed in the cloud service MS Excel
Online, to provide parallel access to the editing of the required
values of the nomenclature of experts and avoid the need for
information merge of several files in one, if the editing was carried
out by each expert in offline mode.

The structure of the nomenclature has also undergone changes.
To ensure control over the changes of certain items, additional
attributes were introduced, after which the structure of the
nomenclature acquired the following form:

1. Concept ID

2. Concept

3. Concept synonym
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Table 1. Example of filling in the nomenclature of synonyms and concepts for the ontological model of angina

Concept/ Concept/
Expert Status date synonym
Concept ID Concept Concept synonym synonym Expert name
commentary change approved
status
mark
187 Atherosclerosis Reviewed  15.05.2017 Vlyborov Approved
188 Atherosclerotic plague Added 28.05.2017 Vlyborov Approved
189 Atherosclerotic lesion Added 28.05.2017 Vlyborov Approved
190 AThP Reviewed  28.05.2017 Vyborov Approved
Atherosclerotic LiiLfii 7
191 previous root Deleted  28.05.2017 Vyborov  Not approved
e concept

4. Expert commentary

5. Concept/synonym status

6. Status date change

7. Expert name

8. Goncept/synonym approved mark

In the “Expert commentary” column, doctors provided
guidance to the expert on the extraction of concepts regarding the
modification/deletion/addition of a concept or its synonym with an
explanation of the reason. Also, in this field was made a note if
the concept or synonym was required to consider at the general
meeting, because the expert doubted the need to include this item
in the final nomenclature. The “concept/synonym status” attribute
specified one of the following values:

1. Added — new item in the nomenclature. Added by an expert
based on his own experience in the need to use this concept or
synonym in clinical practice;

2. Changed - the concept with the given status had spelling
changes, or has been moved from its synonyms in the root of the
concept and vice versa;

3. Reviewed — the expert has reviewed this concept or synonym
and has no additional edits or suggestions;

4. Deleted — the expert considered that this concept or synonym
is redundant in the description of the AP ontology. The concept
or synonym refers mostly to related pathology, or is not used in
clinical practice. Also, this status was marked by duplicates of root
concepts or synonyms

Date of the status change is recorded to keep track of time when
nomenclature items were changed. In the column "Expert name"
mentioned executive specialist, who worked out this concept or
synonym. "Goncept/synonym approved mark" had two possible text
values: "Approved" if the concept was cross - validated and included
in the final version of the nomenclature, and "Not approved" if the
concept was not included in the final nomenclature. For concepts for
which cross-validation was not performed, this field was left blank.
An example of filling the nomenclature is presented in Table 1.

The summary of nomenclature working out with the experts is
shown in the Table 2.

Comparison of these indicators with the primary content of the
nomenclature shows that the number of root concepts that were
included in the final nomenclature increased from 336 to 401 (42
deleted concepts are not considered from the total number in
443 concepts), but the number of synonyms of these concepts
increased much more: from 144 to 619 (the number of synonyms
without deleted positions). The percentages for root concepts
indicate that the primary work of the CG to extract information on
them allows to build a solid primary framework for the ontology
being developed. But the percentage of synonyms indicates that CG
do not possess sufficient knowledge concerning the distribution

of the root concepts of the possible spellings, and names. After
filling in the nomenclature with primary information from the CG,
additional study of the information obtained with the help of experts
and involvement of additional literary sources of knowledge about
the AP is required.

After working through the nomenclature of concepts with experts,
we started to validate the selected concepts and their synonyms
on the basis of their verification in semi-automatic mode with the
concepts used in the electronic health records of 610 patients. The
results of the verification showed that the nomenclature concepts,
meaning instrumental studies, 100% cover the needs of doctors
in the description of appointments to patients; the concepts of
diagnostic signs that are isolated from the patient by means of
additional instrumental diagnostics have coincided by 92% - the
discrepancies are caused by a large number of variable indicators
in such studies as echocardiography, coronary angiography; the
concepts used to describe laboratory studies have coincided by
100%. No discrepancies in the concepts of nomenclature and
medical records were found in the groups of prescribed drugs. Thus,
the developed nomenclature, considering the refinement of the
mismatched indicators of diagnostic studies, 100% corresponded
to the concepts used by doctors in the electronic health records
of patients. This fact allows us to make a conclusion about the
semantic completeness of the developed nomenclature and the
possibility of its use as a source of content of the AP ontology.

SUMMARY

The increasing number of cases of coronary heart disease and
angina makes us look for ways to use medical resources more
effectively. One such way is to develop specialized systems to

Table 2. Quantitative indicators of the result of working out the
primary filling of the nomenclature of concepts by experts

Parameter Value % of all
Root concepts 443 100.0
In particular:
Unchanged 290 65.5
Changed 45 10.2
Added 66 14.9
Deleted 42 9.5
Synonyms 665 100.0
In particular:
Unchanged 122 18.3
Changed 13 2.0
Added 484 72.8
Deleted 46 6.9
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support clinical decision-making. Recently, special attention has
been paid to CDSS, which operate on ontologies of selected clinical
areas. To create such an ontology, it is necessary to provide the
possibility of semantic interoperability of concepts that fill the
ontology and are used in the modules of explaining the proposed
solutions to the doctor.

Semantic interoperability is possible due to the development of
a specialized nomenclature of concepts about AP considering the
synonyms of the selected concepts.

As a primary source of filling the nomenclature of concepts, it is
possible to use federal clinical guidelines for stable coronary heart
disease, as the CG is the most complete official guide about this
pathology.

Primary work out of CG has allowed to create the nomenclature
with 336 root concepts and 144 synonyms. However, further
elaboration of this list with experts-cardiologists allowed to identify
66 additional root concepts and significantly expand the number of
synonyms to 619.

This indicates that even a source of information about the AP,
such as federal clinical guidelines, does not have a comprehensive
coverage of knowledge on a given pathology. The CG has proved
to be a good source of knowledge for the primary filling of the
nomenclature of concepts. But what is obtained in the initial study
of the issue, cannot be immediately used as the filling of the
framework of the ontology of the AP, the selected concepts require
comprehensive study in joint with the experts and the involvement
of additional sources of literary knowledge about this pathology.

The validation of the developed nomenclature made it possible
to understand that the differences in the concepts used by doctors
in electronic health records are insignificant and relate only to
the variable parameters of some diagnostic procedures. After
completion of the nomenclature, it corresponded to the concepts
used by doctors by 100%, which allowed to use it to develop an
ontological model of angina.

It is particularly worth noting the importance of the result for the
medical community both in practical application and in scientific
way. Synonymy is a significant problem in the description of
clinical information. Doctors can use different terminology in the
formation of diagnostic conclusions, medical recommendations,
interpretation of certain clinical indicators, use more or less
commonly used abbreviations of terms, introduce neologisms.

Emerging verbal confusion may mislead doctors with allied
specialties, experts who assess the quality of care, developers of
health information systems who must provide medical information
for the doctors in proper way. The creation of nomenclatures of
concepts of the subject area considering the possible variations of
the names of the selected concepts allows to solve the problem of
synonymy and significantly reduce the cases of misinterpretation
of terms by doctors and other specialists with different levels of
training. In addition, the nomenclature of concepts, which is the
basis of the CDSS, will allow the clinical decision support systems
to function considering possible variations in the use of conceptsin
the performance of the doctor's work on the formation of diagnostic
hypotheses, appointments of additional diagnostics and treatment,
etc. This makes possible the prospects of fully automatic analysis
of data from electronic health records, medical assistance in the
management of electronic health records, as well as the search
for new hidden relationships between different clinical phenomena,
which could escape the attention of researchers, which were
described in similar words, for which synonymous connections
were not identified. The result of full compliance of the developed
nomenclature with the concepts used in the test electronic health

records, demonstrated in this work, confirms that such a solution
to the problem of synonymy, allowing doctors to continue to
operate with the terms familiar to them, has sufficient grounds
and can be expanded to create nomenclatures of concepts in other
areas of clinical knowledge.

CONCLUSIONS

1. As the main source of knowledge about AP, it is possible to
use federal clinical guidelines on stable coronary heart disease.
This source is an official publication of the Ministry of health,
meeting the requirements for filling and considering the solution
of the problem of synonyms;

2. The study of clinical guidelines allowed to identify 336 root
concepts and 144 synonyms, which allowed to create the basis of
the developed nomenclature and to begin joint revision of the list
of concepts with experts;

3. The study of the primary nomenclature with experts allowed
to significantly expand the number of synonyms of root concepts,
and the percentage ratio of the number of primary items of the
nomenclature and added by experts showed that clinical guidelines
have a sufficient set of information about the AP to create a
framework of the developed ontology in terms of root concepts;

4. The resulting nomenclature, based on the extraction of
concepts from the federal clinical guidelines, concerning the
revision by experts and additional changes after validation using
electronic health records of patients, can be used to fill the
ontology of angina and subsequent use in the clinical decision
support systems.
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PE3HOME

Llenb uccnegoBanus: u3y4nTb nokasaTeny nero4Hon remomu-
HaMWUKN 1 DYHKUMIO NOYeK Y BOMbHbIX XPOHMYECKOWA TpOMOO-
ambonn4yeckoid neroyHoi runepteHsuein (XTI go w nocne
onepauuu nero4Hoi Tpom6aHaapTepakTomum (T33). MpoaHanu-
31poBaTb OCHOBHbIE pe3ynbTaThl TI.

Marepuanbl n meTofbl: B UCCNefjOBaHNe Obin BKKOYEH 51 na-
umeHT ¢ XTOJII, KoTopbIM BbiNoNHeHa TA3, BbigeneHa rpynna ¢
XpoHu4eckom 6one3Hbto noyek (XBIM). OnpeneneHbl OCHOBHbIE
napameTpbl reMofMHaMuKKN: cepAedHbiin Bbibpoc (CB), cepaey-
Hblit HAeke (CU), cpeaHee pasneHue B neroyHom aptepun (JJ1A),
neroyHoe cocyauctoe conpoTuenenune (JICC) po n nocne T33.
3admKcupoBaHbl Cinyyan oCTporo nospexxpaeHus mnoyvek (OMM)

CsepneHus 06 aBTopax:

nocne T39. MNpoaHanu3upoBaHa B3auMOCBA3b FEMOAUHAMUKMN 1
(OYHKLMIO NOYek.

PesynbTatbl: nocne T33 0TMeYeHO CHIKeHue cpeaHero 1A,
JICC v nosbiweHue CU. B cnyyasx OMMM 1-2-i1 ctaguu nocne T33
Habn4any NosiHoe BOCCTaHOBNEHWE PyHKUMM moYeK. Y 60Sib-
HbiX ¢ XBI1 1 B 06LeN rpynne 0TMEYeHO NOBbILLIEHWE CKOPOCTM
Kny6o4koBoii dounbTpauum (CK®) nepes BbINUCKON.

3aKnoveHue: NoNoXNTeNbHas OUHAMWUKA (DYHKUMU NOYeK Y
6onbHbIX XTAJI nocne T33, Haubonee BePOATHO, CBA3aHA C yBe-
nudeHnem CU v nepdry3nn noyex.

KnioueBble cnoBa: siero4yHasi TPOMOIHLAPTEPIKTOMUS, TUNO-
TEPMUYECKII  LMPKYIIATOPHbIA apECT, CKOPOCTb K/Ty60YKOBOM
unbTpaLmm, 0CTPOE MOBPEXJEHNE MOYEK.
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COCTOSAHVIE TEMOLOVHAMUVIKV 1 @YHKLKV NMOYEK 4O V1 MNOCJTIE T3S

BBEJJEHUE

XpoHuyeckas TPOMOOIMOONMYECKAs JIero4Has runepTeH3uns
(XTA/T) — npekanunnspHas hopma ero4Hon runepTeH3um,
Nnpu KOTOPOW XPOHWUYecKast 06CTPYKLNA KPYMHBIX U CPeLHUX BET-
Beii JIErOYHbIX apTEPUI, a TakXKe BTOPUYHbIE U3MEHEHWUS MUKPO-
LMPKYNATOPHOTO pycna ferkux NpuBoLAT K NporpeccupytoLLemy
NOBBILIEHUIO NIErOYHOr0 cocyaucToro conpotmenenns (JICC)
[aBrieHns B nieroyHoin aptepun (IJ1A) ¢ pa3BuTmem npasoxeny-
L04KOBOM cepheyHoii HegoctatoqHocTu (MpCH). XTI asnser-
C OTHANEHHbIM OCNOXHEHUeM OCTPON TPOMBOIMBONNU Neroy-
HOM apTepuu ¢ 4acToToil pa3sutusa Ao 9,1% B Te4eHne nepsbIx 2
NeT nocne nepeHeceHHoro anusoga [1].

lemoauHammyeckne HapywieHus y 60nbHbIx XTIJIT cnoco6-
CTBYIOT PasBUTUIO W NPOrPECCMPOBAHNIO XPOHUYECKON 60Ne3Hu
noyek (XbIT), 4To cneayeT paccmMaTpuBath Kak KapamopeHanbHbIi
cungpom (KPC) [2]. Mpu passutum XTIJII onepaums nerovHas
TpoM63HAapTepakTomMusa (T3J) ABNsAETCS METOAOM BbiGOpa B
neyeHnn nauneHtos [1,3-5]. OTIMYUTENBHBIMU OCOBEHHOCTAMM
onepauumn ABNAKTCA ANNUTENbHOE UCKYCCTBEHHOE KPoBOOGpaLLe-
Hue (MK), rny6okme runotepMuyeckne LMPKYNATOPHbIE apecTbl
(TTLUA), npofosmKuTeNbHbIA 31an corpesaHus. Mpu Takux ycno-
BMsX nposedeHns MK MoxHO npegnonaratb 60MbLUYIO 4acTOTY
ocTporo nospexaeHus noyek (OMM) no cpaBHeHWo ¢ onepawus-
MU 6€3 LMPKYNATOPHbIX aQPeCTOB W rNy60KOA runoTepmMui.

OMM - onacHoe cocTosHME, KOTOPOE SBNAETCA NMPUYUHONA He-
61aronpuATHLIX MCXOA0B, B TOM Yuchne NeTanbHoro [6]. HacTora
Bo3HMKHOBeHUs OMNM npu onepauusx ¢ VK pocturaet 30%. MMo-
TPe6HOCTb B 3aMeCTUTENbHOI NnoveyHor Tepanun (31T) Habnto-
[aetcs He MeHee Yyem Yy 1% nauuenToB [7]. OaHaKo He NpoBeaeHO
noapo6HOro aHanmsa passutua OTM no ctaguam nocne onepa-

Ta6nuua 1. Pe3ynbTathl NpeioNepauuoHHOro
o6cnepoBanua 6onbHbIX ¢ XTI

MepemeHHbIe I'pynna XbM 2-3 Tpynna 6e3 XbI

(eavHULLI N3MEPEHNUS) (n =15; x-7) (n = 36; %-12)
BospacT (ner) 56 (50; 62) 54 (35; 63)
AxamHes JIl" (ner) 5(3;8) 4(2:6,5)
Hna6et 2-ro tuna (/%)  5/20 2/5,5

@K XCH no NYHA 3(3;4) 3(3:4)
Copepxarine 136 (128:150) 142 (135; 157)

remorsio6una (r/n)

KpeatuHuH cbIBOPOTKM

(Ckp) (mkmorb/n) 110 (94, 122)

76 (69: 92) *

Mo4eBuHa cbiBOPOTKY

(Cwos) (Mmons/) 65(61,71)  58(46:63
CK® po onep.(CKD ) ' .
£P1 2009): () 52 (61 78) 101 (94; 111)
HacnezcTseHHble

Tpomeogunn (/%) G058l 16/444
AHTUGDOCHONNINAHBIN 213.3 7194
cuHgpom (/%)

Cpeanee 1A fo 47 (45: 57) 45 (40; 52)
onepauynu (Mm pr. CT.)

CepaeyHbli niaexc 2(15:2.1) 178 (16:2)

(/mus/m?)
JICC (guH *c xcm-5) 1035 (777;1254) 917 (753; 1131)

lpumedanne: U-kputepuii ManHa-YntHu:
p= 0, 00003*; p=0,005**

umin T33. B HacTosLeii cTaTbe NpoaHanM3nMpoBaHbl COCTOSHME
reMoAuHaMnKK 1 PYHKLMS NoYek Ao v nocne T33.

Llenb ucenefgoBanusa: n3y4nTb nokasatenn Nero4HoOnW reMoau-
HaAMUKN N COYHKLMIO NoYek y 60nbHbIX XTI go u nocne T33.
MpoaHanu3npoBaTh OCHOBHbIE pe3ynbTaTthl TA3.

MATEPWAN U METO/ibl

B uccnegosaHme 6binn BKIKOYEHbI 51 naumeHT (32 My>HuH K
19 xeHwmH) ¢ XTANT, onepupoBanHble ¢ 2010 no 2018 rog. o
onepauun nauueHTsl 6bin pa3aeneHbl Ha Be rPynnbl COrNAcHo
Hanuamto unu otcyteteuto XBIT II-Ill ¢T. Mocne onepauun Hamu
BbiaeneHsl rpynnbl ¢ O v 6e3 O cornacHo Knaccudukaunum
RIFLE 2004 [8,9]. CkopocTb kny6o4koBoi cunbTpauuu (CKD)
oueHusanu no chopmyne CKD EPI 2009 B mn/MuH. MHCTpymeH-
TanbHoe obecnevyeHne onepaumnii T3, ocobeHHOCTM UK, NHTEH-
CuBHOI Tepanun onucaHbl paHee [10]. JJTA KoHTponupoBanu
nocpeacTBom katetepa CeaHa-laHua B J1A, cepaeyHblii BbIGPOC
(CB) uamepsnu MeToaoM TEPMOLMUMOLNU, CEPAEYHbIA UHAEKC
(CW), NCC nonyyanu pacyeTHbIM MeToAoM. McnonbaoBanu He-
napamMeTpuyeckne MeTodpl CTaTMCTUKW ANS ONMCaHWs rpynn.
[ns OUeHKM MEeXTpynnoBbIX pa3nuyuii npumensann U-kputepuit
MaHHa-YUTHN, OLEHKM AMHAMMKA BHYTPUIPYNMOBbIX Pa3Nuyuii
— T-kputepuit YUnkokcoHa. Pe3ynbTaTbl NpeAcTaBeHbl B BUAE
MenaHbl, HXXKHEro 1 BEPXHEro KBapTuneil, NpoLieHTa oT 06Lero
KONMYecTBa, [OCTOBEPHOCTb p<0,05.

PE3YNbTATbI

C 2010 no 2018 roabl B Hawem oTaene 51 naumenty ¢ XTANTM
BbINONHEHbI onepaunn T33. B 10 cnyyasx npoBefeHbl COYeTaH-
Hble Onepaunu: KOPOHApHOe LUYHTUPOBAHWE — 5, yLIMBaHWE OT-
KpbITOro oBasibHoro okHa (00Q) — 3, TPOM63KTOMMS M3 NPABOro
npencepans — 1, kproabnaums KaBaTpuKyCnuAaNbHOro nepe-
werka—1.

[o onepaumun xpoHuyeckas 6onesnb noyek (XbI) II-1l cT. gna-
rHocTMpoBaHa Yy 29,4% 60nbHbIX. PesynbTathl 06CnefoBaHUs
npeacTasneHbl B Tabnuue 1.

o npuynHe paHHero neTanbHOr0 WCX0Aa U3 MCCnefoBaHUA
NCKNOYeHbl 2 naumenTa. XKeHwwmHa 59 net ¢ XbI 3-i cTagum:
NeTaNbHbIA MCX0[ HACTYNUA B Pe3ysbTare Iero4HOro UHTpaone-
PaUNOHHOro KpoBoTeYeHus. Myx4uHa 28 net: onepaums T33 He
BbINOMHEHA BCEACTBINE HEBO3SMOXHOCTU OTAESeHUs TpOMOOTU-
4eCKOro mMatepuana, pasBusics rmnepToOHUYECKNA KpU3 No mMano-
My Kpyry KpoBOOOGpalleHus, MOMNOpraHHas HefoCcTaTO4HOCTb
(MOH), neTanbHbIN UCX0[ HA 6-€ CYTKW B OTAENEHUN peaHnMaLmm
N uHTeHcuBHomM Tepanuu (OPWUT). V 49 nauueHToB npoaHanusu-
POBaHbI NepuonepaLnoHHble NoKasatenu, OLeHeHa UX B3anmoc-
BA3b ¢ pa3suTuem OMM. OcHOBHbIE pe3ynbTaThl NPeACTaBNeHbI B
Tabnuue 2.

Mocne T33 B 13 cnyyaax Habnofanu passutue OMNM Ha 1-2
nocneonepaLmoHHbIe CYTKW, 4TO COCTaBMno 26,5% ot 06LLero
Konn4yecTBa nauueHTos, notpe6HocTb 3MNT — 2%; OMM 1-i cra-
anny 8-u (16,3%), 2-in ctagun —y 3-x (6,1%), 3-1 cTagun —y 2-x
(4,1%) naumenToB. Y 12 3 HUX Habsoganu nosHoe BOCCTaHOB-
neHne yHKLMM NoYeK. Y 0fHOro 60/1bHOM0 C KaTacTPOUYECKUM
aHTudpoconunuaHeim cuHgpomom (KA®C) OMMN 3-i cragum
nporpeccuposana, passunacb TpoméouutoneHus u NMOH, uHTeH-
CWBHas Tepanus, npouenypbl nnasmoobmeHa n 31T He fanu ag-
(bekTa, Ha 10 CyTKM KOHCTATMPOBaHA CMEPTb.

lMpoananu3npoBaHa pacnpoCcTPAHEHHOCTb NPeonepaLnoHHbIX
thakTopos pucka OIM nocne onepauui T33. [locTOBEPHBIX pas-
NNYNIA MeXay rpynnamu He BbifBNeHO. bonbHbix ¢ XBI1 2-1 cTa-
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Ta6nuua 2. Pe3ynbTatbl nepuonepayuoHHOro o6cneposaHus
rpynn ¢ OMNIM v 6e3 0NN

:::(:::J;n:smepeuuu) i = ?ﬁiglgl)-l
Bospacr (ner) 62 (50; 66) 93,5 (38,5; 59)
AxamHe3 XTOJII (ner) 8(3;13) 4(2,6)#
Bpems VK (munH) 245 (214;284) 246 (222; 276)
Z’;Z":Z ZC %)cy L 45(31:51) 40 (28:48)
Konnvecto [THA (n') 32 3) 2,5(2,3)

MurumansHsii Hb VIK (r/n) 76 (63; 83)

Jlo3a naszukca 1-e
CYTKW (Mr)

73 (66,5; 83,5)

40 (30; 60) 20 (20, 40) **~
Makc. C kpeaTuHuHa nocse

onepawm (MkMons/) 174 (148, 207) 93 (84, 118)

Makc. C moyeBuHbl nocne 15,7 (9,1;

onepaym (Mmoss/J) 19,2) 7ol (G5 )

Makc. nakrar 1-e ) 2,9 (2,6,
CYTKU (MMOJb/J1) 51(36:78) 3,9)
06vém guype3sa 3a 1950 2425

1epBbIe CyTKN (MJT) (1350;2500)  (1775;3175)
Cytox B OPUT 4(3;10) 3(2:4)

Gyt & Tt 14(13:24) 13,5 (12:16,5)

r10cJsie ornepaymn

lMpumeyarue: U-kputepnii ManHa-Yutan: p=0,000002*,
p=0,00003*~, p=0,014***, p=0,0005****, p=0,024#.

oun — 4 (30,7%) B cnyyaax ¢ OMNM u 10 (27,7%) B cny4asx 6e3
0nn. CaxapHbli gnabert 2-ro TMna gumarHocTmposad y 2-x (15,3
%) 60nbHbIX B rpynne OMNM vy 3-x (8,3%) B rpynne 6e3 OfM.
Cpean 60nbHbIX ¢ OMM 66110 3 (23%) XeHwWwuHbI, 6e3 OfM - 15
(41,6 %).

Cpean MHTpaonepaLmMoHHbIX (hakTopoB pucka 3adnkcupoBsa-
Hbl COYeTaHHble onepauun B rpynne ¢ OMM B 3 cnyyasx (23%),
6e3 OMM -8 7 (19,4%), nepenueanus 1-2-x [03 KPOBU Ha 3Tane
VK naumeHtam ¢ OMNM B 4-x cnyyasx (30,7%), 6e3 OMM -8 10
(27,7%), BOCTOBEPHbIX PA3NIMYMIA HEe BbISBNEHO.

MbI Habnogany 4OCTOBEPHO 3Ha4KuMoe cHkeHue J1IGC, noBbl-
weHune GB n CU Ha nepsble cyTkM nocne T3 N0 CpaBHEHMIO C [0-
onepauyoHHbIMI AaHHbIMU. oKasatenn reMoANHAMUKIA N PYHK-
LMK NOYeK [0 ¥ NOcne onepauuu npeacTasneHsl B Tabnuue 3.

B rpynne ONMT B nepBble CyTKK Nnocse onepawuumn y 8-m 605bHbIX
3adomkcupoBaHo nosbieHne CB n CU, y 2-x cHkeHne ny 1-ro
N3MeHeHWNin He BbisBNIeHO. OcTpoe cHuXeHue CB B nepBble Yachl
nocne onepauuu y 1-0i nauueHTKn noTpe6oBano Koppekuum Bo-
NeMnK, COKpaTMMOCTH, 4acTOTbl CepheYHbIX COKpalleHnid. B eé
cnyyae Habnofanu noBbILEHWEe KpeaTUHUHA Nna3mbl Yepes 24
yaca nocne onepauuu 6onee 4em B 2 pasa 0T UCXOAHOM0 YPOBHS
CO CHIDKEHMEM 10 NpefonepaunoHHbIX 3HAYEHUI K 5-M cyTKam.

B rpynne 6e3 O B 1-m cny4ae 3aperncTpupoBaHo He3Ha4m-
TesnbHoe CHukeHue CB u CW, oTcyTcTBME AUHAMMKM Y 1-10 60S1b-
HOrO, B OCTaNIbHbIX Crydasx — yeenuyeHne CB u CU B nepsble
cyTkn nocne onepauunu. MosbiweHne CK® neped BbINUCKON K3
cTauuoHapa Haéntopanu y 32, oTCyTCTBUE ANHAMUKK 4-X 60Mb-
HbIx 6e3 OMIT.

Mpu aHanuse o6LIeR rpynnbl GbIIM MOMYYeHbl CheayoLme
pe3ynbTatbl: Y 14 60MbHbIX ¢ XBIT 0TMEYEHO CHUXXEHWE YPOBHS
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npegonepayuoHHoro kpeatuuuia ¢ 107 (94;116) po 77 (65;88)
MKMOIb/N 1 nosbiweHne CKO ¢ 69 (61; 78) po 99 (86; 112) mn/
MWH nepep Bbinuckoi (p=0,0012).

Cpean ocnoxHeHuin nocne T3 B 8-mmu cnyyasx Habnwganu
Pa3BMTIE HEBPOMOTMYECKUX CMMNTOMOB: XOpPesi, MOCTrMMNOKCK-
yeckas 3Huedanonatus, napaHouaanbHOe NOBeAEHME, 3KCTpa-
nupamuaHble cumntombl. [POBOAMNOCL CheLmMann3npoBaHHoe
neYyeHne COBMECTHO C HEBPONOrom, ncuxuatpom. Bce Hapyule-
HUA pa3peLnnnch; B 6 Cy4asx B TE4EHUE BHYTPUrOCAUTANbHOIO
nepuopa, B 2-x — 10 14 cyToK nocne BbIMUCKK. Y 6-1 60NbHbIX
pa3BMNCA MHEBMOTOPAKC, Pa3peLiMBLUMACA HAa (DOHE APEHUpO-
BaHWs nnespanbHOi nonocTu. Habnwoganu 2 cnyyas netanbHbIX
MCXOMI0B NOCNE BbIMUCKM U3 CTaLMOHApa: B NEPBOM - NPUYMHOIA
SBUNOCH Pa3BuUTME pe3nayanbHOW NEFOYHON rMNEPTEH3NU W re-
MOTOpakca Ha 45 nocneonepaunoHHbIe CYTKW, BO BTOPOM — 3M-
nuema nnespbl, OCNOXHMBLLIARACA CENCUCOM, CMePTb — Ha 34 no-
CNeonepaLmoHHble CYTKN.

OBbCYXAEHUE

Huzkuin CB, xapakTtepHblii ans naumentoB ¢ XTI, BepoAT-
HO, MPUBOANUT K XPOHUYECKON runonepdy3nn NoYeK 1 pa3BuTuio
XBIM. O4eBMAHO, YTO YBENIMYEHWUE MPOACSIKUTENIbHOCTI aHaMHe3a
NEroYHOI runepTeH3nn NoBbIWAET puck passutua XBIT u OMNMI.
MbI Habntoganu 4OCTOBEPHO 6onee ANUTENbHbIN aHamHe3 XTI
y 6onbHbIX ¢ O no cpaBHeHMto ¢ 6onbHbIMK 63 ONIM. Mo pe-
3ynbTaTaM MeX[yHapoJHOr0 PerucTpa y maunueHToB, MepeHec-
wmx T33 (n=404), meanaHa BpemMeHu OT NOABNEHNUS CUMNTOMOB
[0 NOCTaHOBKW AuarHo3a cocTasuna 15 mecsues; B 0,5% cny-

Tabnuua 3. MokasaTenu reMogNHAMUKK U (OYHKLUMN
noyek Ao 1 nocne onepauuu T3

Moka3arenu (epu-

onn (n=13)  Be3 ONM (n = 36)

HULbI H3MEPEeHHS)
SR 45 (41; 60) 47 (41;53)
onepawum (Mm.pT.cT.)
oo oropaun | 91(24:38)  27(23550)

Pl p=0,001 0=0,000001
(MM pT. CT.)
JICC po onepauun

909 (817; 1244) 917 (753; 1131) *

(AnH %C%CcM-5)

TICC 16 CyT.NOCTE  y67 (25, 486) ** 288 (240; 377) *

onepauymm c ¢
(BUH*C%CM-5) p=0,0033 p=0,000001

CB go onepavnmn . » . .
(7/MuH) 35(2848) 3,56 (3,2;3,9)

CB 1-e cyt. nocne
onepaumu (7/MuH)
CY po onepaymn
(W MuH/M?)

CU 1-e cyt. nocne

4,25 (39;52) **
p=0,06

18(1,3:24) **
DA

465(44;52)*
p=0,000001

178 (1,6:2,1) *
248(22:2,7)*

onepaynn (/mur/m?)  p=0,06 p=0,000001
CKkp [0 onepatun ) )
P 89 (75, 95) 83 (69; 98)
Ckp makc.nocne 174 (148; 207) 93(84;118)
onepaumn (Mkmosb/n)  p=0,0014 p=0,000039
Ckp nepey Boinuckon 76,5 (69; 89) *** 65,5 (60; 73)
(MKMOJIb/11) p=0,18 p=0,000002
CK® go onepavmm . :
(M) 97 (88; 99) 93,5 (77;109)
CK® nepeg suinuckon 98,5 (88; 105) *** 113,5 (95,120)
(MI/MUH) p=0,36 p=0,000001

[Mpumeyarne: [JocToBEPHOCTb M0 T-KPUTEPUIO YINITIKOKCOHa,
(n=34)*,(n=11) **, (n=12) ***
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yaeB B JoornepawlnoHHoM nepuofe 6bina auarHoctuposaHa XbIl
5 ctagum, npoueHT naunenToB ¢ XBIT gpyrux cTagnii He ykasaH
[11]. No paHHbIM Kunihara T. u coasT. npu o6cnefoBanum 276
60nbHbIX XTAJIT cpeaHuit ypoBeHb KpeaTHUHA CbIBOPOTKU (CKp)
[0 onepauumn coctasun 97,2+26,5 mkmons/n [12]. B Hawem Ha-
6noaeHun meamada Ckp. y 6onbHbIX ¢ XBI1 6bina pasHa 110
MKMOJIb/N, 63 XBI1— 76 MKMonb/n.

BbinonHeHne T33 TpebyeT 6ECKPOBHOrO OMEpaTUBHOIO nons
LN TOYHOTO NOWUCKA W MakCUManbHOro yaaneHus 06CTPYKTMB-
Horo marepuana. O6eckpoBnuBaHue OnepaLmoHHOro nons Mak-
CUManbLHO LOCTMXUMO B YCNOBMAX apecTta uupkynauuu [13].
Onepauumn ¢ gnutenbHbim UK, TTLLA NOMUMO HEBPONOrMYeCKMX
OCNOXHEHUA HecyT noTeHunanbHbin puck OMM. MHTpaonepaum-
OHHbIMU (DaKTopamn pucka passutus OMMN ABAAKOTCA remonus,
HW3KWUIA YPOBEHb EMOrN06UHA, HapyLLeHNs MUKPOLUPKYIALMA
B0 Bpems MK, CMHAPOM CMCTEMHOr0 BOCManUTENbHOTO OTBETA,
nwemmsa npu LA, BmecTe ¢ Tem, cobniofeHne npoTokosa nep-
(by3uu, B TOM 41CNe MaKCUMaNbHOr0 BPEMEHN LMPKYNATOPHOMO
apecta, CKOpPOCTU COrpeBaHNsA 1 4p. No3BONAET N36exXaTb NOTEH-
LManbHbIX OCNOXHEHWIA.

Mo Hawwum pesynbtatam HeobxogumocTs B 3MT npu OMM co-
ctasuna 2%, megmada LA B rpynne OMNM — 45 muH. Kasper
Korsholm 1 coasT. npu aHanuse 239 60nbHbIX, NepeHeciunx T33
B ycnosuax [TLA, onucbiBator 40 (16,8%) cnyyaes passutus
0nn, notpe6osasluux 3MT. MeanaHa npogomxutensHocTn MLA
cocrtasnana 38 muH [14].

Ha cerofHAWHWIA LeHb, MHOrMe MCCNeAoBaHWUS ONWUCHIBAKOT
BNUAHWE PA3JIMYHbIX CNOCOGO0B Nepdy3nm Ha LIEHTPabHYH HepB-
HYI0 CUCTEMY, (DYHKLMIO Nerkux u noyek. B paHgomusmpoBsan-
HOM KoHTponupyemom uccnegosaHuin PEACOG 2011r cpasHunu
pe3ynbTatbl T3 Mexay rpynnoit ¢ aHTerpagHoi nepdyanen
rosiosHoro moara (AMMM) — n=39 u rpynnoit IMLUA npogomxu-
TeNbHOCTbI0 MeHee 20 MUH-n =35. [1eBATW naumeHTam nepeLusn
ot AMNMM k LA ans o6ecneyeHns NoHOWM aHAapTepaKToMum. B
rpynne LA 3apernctpupoBaH oauH cny4van OMM, notpe6osas-
wwit 3MT, B rpynne ANMM — 0. Habntoganu 3 neTanbHbIX UCXoAa:
aga B rpynne ITUA, oauH B rpynne AMNIM. Ctatuctuyeckn ao-
CTOBEPHOII pasHULLbl B HEBArONPUATHBIX COBLITUAX MEXAY LBY-
Ms rpynnamu He 3adpukcuposani. ABTopsl pekomeHayroT LA B
KayecTBe ONTUMANbHOIO YCNOBUA ANs BbinonHeHus T3 [13]. B
HaLLEN KNMHWUKE NPUAEPXUBAKOTCA aHANOTUYHON NO3ULMN, Mbl He
ucnonb3osanu metod AMMM npu onepauusx T393.

KanuuuH P.A. ¢ coaBT. B UCCneaoBaHnm pasgennnun 17 nayneH-
TOB Ha fiBe IPynnbl METOLOM CNenoi paHgomusaumn. B nepsyto
rPynny BOLWIM 7 NaLMEHTOB, KOTOPbIM T3 BbINOMHSANACE B YC-
noBuAX ymepeHHon runotepmun ¢ AMNCM, Bo BTOpYO rpynny —
10 nauueHTOB, OonepupoBaHHbIX B ycnosuax ITLA. B paHHem
nocneonepaLmMoHHOM nepuoge B 06enx rpynnax Habnawoganm no
oaHomy cnyyato OMMN, KaxXablii U3 HUX NOTpe6oBan NpoBeLeHNs
3MT [15]. Madani M. ¢ coaBT. B pa6oTe 2016 roga nuwyT, 4T0
Hambonee BaXHbIM acnekToM T3 ABNSETCA MaKCUManbHO BO3-
MOXHas 3HAAPTEPIKTOMUA, MWHUMU3UPYIOLLAS OCTAaTOYHbIE
TPOMOO03bI B LieNSX YMEHbLUIEHNUS pUCKa pe3niyanbHOR NerovHoi
runepTeHsmun. [ng o6ecneveHns NoaHON 3HAAPTEPIKTOMUM MOX-
HO 6e30MmacHO MUCnosib30BaTh AOMONHUTENbHbIEe TTLA B TeYeHue
20 MWHYT ¢ nepuogamu penepdy3nn MuHUManbHo 10 MuHYT. 3a
nocnegHve 10 net asTopamu u3 EBponbl BbINyLLeH pag ny6mka-
LN C M3MEHEHWSMU 3TOW METOAMKU B BUAE YMEHbLUEHUS CTe-
MeHW runoTepMum, NPOSOMKUTENBHOCTI NGO 0TKasa OT MOJSIHOI
OCTaHOBKM KpoBOOGpaLLeHus. B HacTosLLee BpeMS 3BECTHO, YTO
3TN MOLUUKALMN HEOBA3ATENIbHbI U NOTEHUNANbHO MOTYT Mo-
CTaBWTb MO Yrpo3y NOSHOTY 3HAAapTepakTomuu [16].

KOHTpO/b napameTpoB reMOAWHAMUKM O CTabunusauum co-
CTOSIHMS NALMEHTOB NMO3BOMAET CBOEBPEMEHHO pearnposatb Ha
n3meHeHns CB, [JTA, npeaynpexaatb pPa3BuTUE OCMNOXHEHWIA.
OnTuMn3aums nokasarenien Nero4yHoN reMOAMHaMUKU, Ha Hal
B3rNA4, NPUBOAUT K MOBBILLEHNIO OKCUreHaLmMn KpoBK, ynyLue-
HUIO Nepdy3nmn novek n ux yHKLMKM y 60MbLLINHCTBA 60JbHBIX.
Tak, cornacHo co6CTBEHHOMY OMbITY, pa3suBLUMecs ciyydam OMM
ObINN MONHOCTLIO 06paTUMbl B 12 13 13 ciyyaes, MakcumarnbHO
K 5 cyTkam nocne onepauuu. o JaHHbIM 3apy6exKHbIX aBTOPOB,
GbICTPOE BOCCTAHOBIEHNE PYHKLIMM NOYEK Y 60SbHbIX NOCMe Kap-
LVNOXMPYPrUYECKUX Onepavwui ynyyLlaeT oTAaNeHHY0 BbDKMBae-
mocTb [17]. MpoueHT naumeHTtoB ¢ OMM, notpe6HocTb B 3M1T B
HaLleM UCCnefoBaHuM He BbILLE, YeM NPK APYrux onepaumsx Ha
cepade ¢ VK 6e3 rny6okoii runotepmun [18,19].

BHyTpurocnutansHas netansHocTb Npu T3 cocTasnset ot 4
0o 8,5-10% [14, 20-23]. Mpu coyeTaHHbIX onepauusx T3 n KLU,
T393 v onepauusx Ha KnanaHax faHHbIA NoKasaTesb BO3pacTan o
9,6% 1 16,7%, COOTBETCTBEHHO [22]. B oTfene kapanoTopakasib-
HO xupyprum r. CaH-funero, 06nafatoLLm HambobLINM OMbITOM
B MUpe N0 NPOBeEHNI0 onepauunit T3, nokasarens CMePTHOCTY
yMeHbLmnncsa go 2,2% [24]. B HacTosLee BpeMs B HaLLen KIMHK-
Ke BHYTPUrOCNUTANbHAA J1eTaNbHOCTb COCTaBNAET 5,8%.

3AKNHYEHMNE

bonee anutenbHbIA aHamHe3 J1T 9BnseTCs 0AHMM U3 (DaKTOPOB
passutus XbI u ogHum u3 npeauktopos OMNMM. Heo6xoaumo aua-
FHOCTMPOBATh U onepupoBaTb 60MbHbIX XTAJIT Ha paHHMX CTa-
ansx, no pekomnexcauuu MpCH n 3HaunTenbHoOro cHkeHus Gl
AN MuHMMmM3aumn pucka passutia XbIM u OMMN. TTLIA asnsetcs
ONTUManbHbIM MeTOLOM Nepdy3noHHOro obecneyverus TI3. B
paHHeM NocneonepaLynoHHOM Nepuoie BaXKHa HEOTNIOXHAsA Kop-
PEKLIMS HAPYLLEHUIA FeMOANHAMNUKK Ans npeaynpexaequs MOH.
MonoxuTenbHas AuHaMUKA PyHKUUM novek y 60onbHbIX XTI
nocne T3, Haubonee BEPOATHO, CBA3aHA C yBenuyeHunem G un
nepaysaunn noyex.
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SUMMARY

Objective: to study the pulmonary hemodynamics and kidney
function in patients with chronic thromboembolic pulmonary
hypertension (CTEPH) after pulmonary thromboendarterectomy
(PTE). To analyze the main results of PTE.

Material and methods: among 51 patients with CTEPH
undergoing PTE, the group with chronic kidney disease (CKD) was
identified. The main parameters of hemodynamics, such as cardiac
output (CO), cardiac index (Cl), pulmonary arterial pressure (PAP),
pulmonary vascular resistance (PVR), were determined. The cases
of acute kidney injury (AKI) after PTE were identified. The correlation
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between hemodynamics and renal function was analyzed.

Results: there was decrease of mean PAP, PVR and increase of CO
and Cl after PTE. In cases of AKI 1-2, the complete recovery of renal
function were observed. Glomerular filtration rate (GFR) increased
before discharge in patients with CKD and in other patients.

Conclusion: the positive dynamics of renal function in patients
with CTEPH after PTE is more probably associated with an increase
in the Cl and renal perfusion.
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INTRODUCTION

Chronic thromboembolic pulmonary hypertension (CTEPH) —
the precapillary form of pulmonary hypertension, in which chronic
obstruction of large and medium branches of the pulmonary
arteries, as well as secondary changes in the microcirculatory bed
of the lungs, lead to a progressive increase in pulmonary vascular
resistance (PVR) and pulmonary arterial pressure (PAP) with the
development of right ventricular failure (RVF). CTEPH is a remote
complication of acute thromboembolic event with a development
rate of up to 9.1% during the first 2 years after the episode [1].

Hemodynamic disorders in patients with CTEPH contribute to
the development and progression of chronic kidney disease (CKD),
which should be considered as cardiorenal syndrome (CRS) [2].
Pulmonary thromboendarterectomy (PTE) is the method of choice
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in the treatment of CTEPH patients [1,3-5]. Distinctive features
of operation are long-term cardiopulmonary bypass (CPB), deep
hypothermic circulatory arrest (DHCA), a long rewarming phase.
Under such conditions of artificial circulation, we can assume
a higher incidence of acute kidney injury (AKI) compared with
operations without circulatory arrest and deep hypothermia.

Acute kidney injury (AKI) is a dangerous condition that causes
adverse outcomes, mortality and morbidity [6]. The incidence of
acute kidney injury (AKI) after operations with CPB reaches 30%.
The need for renal replacement therapy is observed in no less than
1% of patients [7]. However, there is no detailed analysis of the
development of acute kidney injury (AKI) in stages after the PTE.
In this article, the state of hemodynamics and the function of the
kidneys before and after PTE are analyzed.
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Purpose of the study: to study the parameters of pulmonary
hemodynamics and renal function in patients with CTEPH before
and after PTE. Analyze the main results of PTE.

MATERIAL AND METHODS

The study included 51 patients (32 men and 19 women) with
CTEPH, operated from 2010 to 2018. Prior to surgery, patients were
divided into two groups according to the presence or absence of CKD
of Il-1ll st. After the operation, we identified groups with acute kidney
injury (AKI) and without acute kidney injury (AKI) according to the
RIFLE 2004 classification [8,9]. The glomerular filtration rate (GFR)
was estimated by the formula CKD EPI12009 in ml/ min. Instrumental
support for PTE, features of artificial circulation and intensive care
have been described previously [10]. Pulmonary arterial pressure
(PAP) were controlled by Swan-Ganz catheter in the pulmonary
artery, cardiac output (CO) was measured by the thermodilution
method, cardiac index (CI) and pulmonary vascular resistance (PVR)
were obtained by the calculation method. Nonparametric statistical
methods were used. To assess inter-group differences, the Mann-
Whitney U-test was used, and to assess the dynamics of intra-group
differences — the Wilcoxon T-test. Results are presented in the form
of median, lower and upper quartiles, a percentage of the total,
reliability p<0,05.

RESULTS

From 2010 to 2018, in our department, PTE were performed to
51 patients with CTEPH. In 10 cases, combined operations were
performed: coronary bypass surgery — 5, closure of an open foramen

Table 1. Results of preoperative examination

of patients with CTEPH

Variables Group of CKD 2-3 G’““EI‘(”I;‘“““
(units of measure) (n=15; w-7) (n = 36; w-12)
Age (years) 56 (50; 62) 54 (35; 63)
Anamnesis of pulmonary . )
hypertension (years) 258 G 8
Diabetes mellitus

type 2 (/%) 3/20 2/5,5

FC of Chronic Heart ) i

Failure by NYHA Sl Sl

The hemoglobin (g /1) 136 (128;150) 142 (135; 157)

Serum creatinine

ol /) 110 (94; 122)

76 (69; 92) *

Serum urea (mmol/l) 6,5 (6,1;7,1) 5,8 (4,6; 6,3) **
CKD before surgery (CKD ) ) N
EPI 2009): (ml/min) 69 (61; 78) 101 (94; 111)
Hereditary

thrombophilia (n/%) R Raat
Antiphospholipid

syndrome (n/%) ASsS e,

Average PAP before 47 (45: 57) 45 (40: 52)
surgery (mmHg)

Cl (I/ min / m2) 2 (1,5 2,1) 1,78 (1,6; 2)

PVR (dynes xs xcm-5) 1035 (777,1254) 917 (753; 1131)
The Mann-Whitney U-test: p = 0, 00003 *; p = 0.005 **

ovale window (OF0) — 3, thrombectomy from the right atrium -1,
cavotricuspid isthmus cryoablation — 1. Before surgery, chronic
kidney disease (CKD) II-Ill st. was diagnosed in 29.4% of patients.

The results of examination are presented in Table 1.

Due to the too early mortality, 2 patients were excluded from the
study. The woman of 59 years old with CKD of the third stage: the
lethal outcome was a result of pulmonary intraoperative bleeding.
Male 28 years old: PTE was not performed due to the impossibility
of separating the thrombotic material, that leaded to pulmonary
hypertensive crisis, polyorganic insufficiency (PI) and death, on
the 6th day in the intensive care unit. In 49 patients, perioperative
parameters were analyzed, their relationship with the development
of AKI was evaluated.

The main results are shown in Table 2.

After PTEin 13 cases, the development of acute kidney injury (AKI)
was observed on 1-2 postoperative days, which was 26.5% of the
total number of patients; the need for renal replacement therapy —
2%; First-stage acute kidney injury (AKI) - in 8 cases (16.3%),
stage 2 AKI - in 3 cases (6.1%), stage 3 — in 2 cases (4.1%) .
Twelve of them had complete restoration of kidney function. In one
patient with catastrophic antiphospholipid syndrome (CAPS) the
3rd stage of AKI progressed, thrombocytopenia and polyorganic
insufficiency developed. Intensive therapy, plasma exchange
procedures and renal replacement therapy did not have an effect;
death was fixed on day 10. The prevalence of preoperative risk
factors of AKI after operations of PTE is analyzed. There were no
significant differences between the groups. Patients with CKD of
the 2 nd stage — 4 (30.7%) in the presence of AKl and 10 (27.7%)
without AKI. Diabetes mellitus type 2 was diagnosed in 2 (15.3%)

Table 2. Results of perioperative examination
of groups with and without AKI

Indicators AKI Without AKI
(units of measure) (n=13) (n = 36)
Age (years) 62 (50; 66) 53,5 (38,5; 59)
CTEPH anamnesis (years) 8 (3;13) 4 (2;6)#

Artificial circulation

fime CPB (min) 245 (214; 284) 246 (222; 276)

DHCA total time (min) 45 (31; 51) 40 (28;48)
DHCA number amount (n) 3 (2; 3) 2,5(2;3)
Minimal Hb artificial . .
circulation (g /1) 76 (63; 83) 73 (66,5; 83,5)
Dose of Lasix Furosemid 40 (30; 60) 20 (20: 40) ***

per Day 1 (mg)

Max. serum creatinine

after surgery (umol /L) 174 (148, 207) 93 (84;118)

Max. Serum urea after 15,7 7,1

surgery (mmol /L) (9,1;19,2) (6,3; 8,4) **
Max. Lactate 1st . 2,9 (2,6;

day (mmol /1) B ) 3,9) ****
Volume of diuresis for 1950 2425

the first day (ml) (1350;2500) (1775;3175)
numbgrof days in the 4 (3:10) 3(2: 4)
intensive care unit

Il E a1 14 (13,24) 13,5 (12:16.5)

hospital after surgery

Mann-Whitney U-test: p = 0.000002 *, p = 0.00003 **,
p=0.014***,p=00005"***p=0.024
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Table 3. Hemodynamic parameters and kidney function
before and after pulmonary thromboendarterectomy (PTE)

Indicators

(units of measure)
Mean PAP before
operation (mmHg)
Mean PAP — 1st day.
after surgery (mmHg)
PVR before surgery
(dynesxsxcm-5)
PVR 1st day.

after surgery
(dynesxsxcm-5)

CO before operation
(I/ min)

CO 1st day. after the
operation (I / min)

Cl before operation
(I/ min/ m2)

Cl — 1st day after the

AKI
(n=13)

45 (41; 60)

31 (24; 36)
p=0,001

909 (817; 1244)

267 (223; 486) **

p=0,0033

3,5(2,8;4,8) **

4,25 (3,9;5,2) **
p=0,06

1,8(1,3;24) **
2,2(21;23) **

Without AKI
(n = 36)

47 (41;53)

27 (23,5:30)
p=0,000001

917 (753; 1131) *

288 (240; 377) *
p=0,000001
3,56 (3,2;3,9) *

4,65 (4,4;5,2) *
p=0,000001

1,78 (1,6:2,1) *
2,48 (2,2;2,7) *

operation (I/min/m?)  p=0,06 p=0,000001

Mean serum creatinine

level before surgery 89 (75; 95) 83 (69; 98)

(umol / L) .

:\é'\‘j:l”nf:;“ara:rrea“"'"e 174 (148;207) 93 (84; 118)

el ) p=0,0014 p=0,000039

e IS 0 10+ 05 6179
9 0,18 p=0,000002

(MKMoOnb/1)

I 93,5 (77; 109)

(ml / min)

GFR before discharge 98,5 (88; 105) *** 113,5 (95;120)

(ml / min) p=0,36 p=0,000001

Reliability based on the Wilcoxon T-test, (n = 34) *,
(n=11)**,(n=12) ***

patients in AKI group and in 3 (8.3%) patients in the group without
AKI. Among the patients with AKI, there were 3 (23%) women,
without AKI — 15 (41.6%). Among intraoperative risk factors,
combined operations were recorded in the group with AKI in 3
cases (23%), without AKI —in 7 (19.4%); transfusion of 1-2 doses
of blood at CPB in patients with AKI in 4 cases (30.7%), without
AKI —in 10 (27.7%), there were no significant differences. We
observed a significant decrease in PVR, an increase in GO and Cl
for the first day after PTE compared with preoperative data.

The parameters of hemodynamics and kidney function before
and after the operation are presented in Table 3.

In the AKI group, in the first day after the operation, 8 patients
showed an increase in CO and Cl, in 2 cases a decrease and in 1
there were no change. 1 patient had acute reduction of CO during
the first hours after surgery which required correction of volemia,
contractility, heart rate. In her case, an increase in plasma creatinine
more than 2 times from the baseline was observed 24 hours after
the operation with a decrease to preoperative values by the 5th day.

In the non-AKI group in the 1st case there was a slight decrease
in CO and Cl, a lack of dynamics in 1 patient; in other cases —
an increase in CO and Cl in the first day after the operation. The
increase in GFR before discharge from the hospital was observed in
32 patients, the absence of the dynamics —in 4 patients without AKI.

In the analysis of the general group, the following results
were obtained: in 14 patients with CKD, the level of preoperative
creatinine decreased from 107 (94; 116) to 77 (65, 88) ymol / L
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and an increase in GFR from 69 (61, 78) to 99 (86; 112) ml/ min
before discharge (p = 0.0012).

Among complications after PTE, the development of neurologic
symptoms were observed in 8 cases: chorea, posthypoxic
encephalopathy, paranoid behavior, extrapyramidal symptoms. A
specialized treatment was carried out together with a neurologist,
a psychiatrist. All neurologic symptoms were resolved: in 6 cases
during the in-hospital period, in 2 — up to 14 days after discharge.
Two cases of were observed after discharge from the hospital: in
the first case it was due to the development of residual pulmonary
hypertension and hemothorax on 45 postoperative days, in the
second — pleural empyema complicated by sepsis, death — on 34
postoperative days.

DISCUSSION

Low CO, typical for patients with CTEPH, is likely to lead to
chronic kidney hyperperfusion and development of CKD. Obviously,
an increase in the duration of an anamnesis of pulmonary
hypertension increases the risk of developing CKD and AKI. We
observed a significantly longer history of CTEPH in patients with
AKI compared with patients without AKI. According to the results of
the international registry in patients who underwent PTE (n = 404),
the median time from the onset of symptoms to the diagnosis was
15 months; in 0.5% of cases in the preoperative period, stage 5
CKD was diagnosed, the percentage of patients with CKD of other
stages was not indicated [11]. According to Kunihara T and co-
authors, during examination of 276 patients with CTEPH, the mean
level of serum creatinine before surgery was 97.2 + 26.5 ymol / L
[12]. In our study, the mean serum creatinine level in patients with
CKD was equal to 110 pmol / I, without CKD — 76 mkmol /.

Execution of the PTE requires a bloodless surgical field for
accurate search and maximum removal of obstructive material.
Obeclaration of the operating field is maximally achievable
under conditions of circulation arrest [13]. Surgery with long-
term artificial circulation, DHCA in addition to neurological
complications, carries potential risk of AKI. Intraoperative risk
factors for AKI development are haemolysis, low hemoglobin level,
microcirculatory disturbances during artificial circulation, systemic
inflammatory response syndrome, ischemia in DHCA. At the same
time, compliance with the protocol of perfusion, including the
maximum time of circulatory arrest, the rate of warming, etc.,
helps to avoid potential complications.

According to our results, the need for renal replacement therapy
(RRT) in AKI was 2%, the DHCA median in the AKI group was
45 min. KasperKorsholm and co-authors in the analysis of 239
patients who underwent PTE under conditions of DHCA describe
40 (16.8%) cases of development of AKI, requiring RRT. The
median duration of DHCA was 38 minutes [14].

Now many studies describe the effects of various methods
of perfusion on the central nervous system, lung function and
kidney function. In a randomized controlled study PEACOG 2011
compared the results of PTE between the group with antegrade
cerebral perfusion (ACP) — n = 39 and the DHCA group lasting less
than 20 min-n = 35. Nine patients switched from ACP to DHCA to
ensure complete endarterectomy. In the DHCA group, one case of
AKI, requiring RRT, was registered in the ACP group — 0. There
were 3 deaths: two in the DHCA group, one in the ACP group.
There was no statistically significant difference in adverse events
between the two groups. The authors recommend DHCA as an
optimal condition for the implementation of PTE [13]. In our clinic
we share similar position, we did not use ACP method for PTE
operations.
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Kalinin R.A. and co-authors in the study divided 17 patients into
two groups by blind randomization. The first group consisted of
7 patients who had PTE under moderate hypothermia with ACP,
the second group consisted of 10 patients operated under the
conditions of DHCA. In the early postoperative period, one case
of AKI was observed in both groups, each of them required a
substitution renal therapy [15]. MadaniM. and al. in work 2016
write that the most important aspect of PTE is the maximum
possible endarterectomy that minimizes residual thromboses in
order to reduce the risk of residual pulmonary hypertension. To
ensure complete endarterectomy, additional DHCA can be safely
used within 20 minutes with reperfusion periods of at least 10
minutes. Over the past 10 years, authors from Europe have
published a number of publications with changes in this technique
in the form of a decrease in the degree of hypothermia, duration
or failure of a complete stop of blood circulation. At present, it
is known that these modifications are not necessary and could
potentially jeopardize the completeness of endarterectomy [16].

Control of hemodynamic parameters before stabilization of the
patient's condition allows to react in a timely manner to changes
in CO, PAP, and preventing the development of complications.
Optimization of the parameters of pulmonary hemodynamics,
in our opinion, leads to an increase in oxygenation of the blood,
improvement of renal perfusion and their function in the majority
of patients. So, according to own experience, the developed cases
of AKI were completely reversible in 12 out of 13 cases, maximally
by 5th day after the operation. According to foreign authors,
rapid recovery of kidney function in patients after cardiac surgery
improves long-term survival [17]. The percentage of patients with
AK, the need for substitution renal therapy in our study is not
higher than in other cardiac operations with artificial circulation
without deep hypothermia [18,19].

The in-hospital mortality with PTE is from 4 to 8.5-10% [14, 20-
23]. With the combined operations of PTE and coronary bypass, PTE
and valve operations, this indicator increased to 9.6% and 16.7%,
respectively [22]. In the Department of Cardiothoracic Surgery in San
Diego, which has the largest experience in the world in conducting
operations of PTE, the death rate decreased to 2.2% [24]. Currently,
our hospital has an internal hospital mortality rate of 5.8%.

CONCLUSION

A longer history of PH is one of the factors in the development of
CKD and one of the predictors of AKI. It is necessary to diagnose and
operate patients with CTEPH at early stages, before decompensation
of RVF and a significant decrease in Gl to minimize the risk of
developing CKD and AKI. DHCA is the optimal method for perfusion
of PTE. In the early postoperative period, an urgent correction of
hemodynamic disturbances is important to prevent Pl. Positive
dynamics of kidney function in patients with CTEPH after PTE is
most likely associated with an increase in Cl and renal perfusion.
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PE3IOME

Llenb paboTbl — CONOCTABMTb MHTErpasnbHble NOKA3aTENMN BeK-
Topkapanorpammsl (BKI) — npoctpaHcTeHHbid yron QRS-T un
9NEKTPOKAPANOrpadom4ecKuii Xenyno4ukoBbIi rpaaueHt (VG) — ¢
KMMHUYECKMUN BaHHbIMK Y 60/bHbIX XpoHUyeckoi NBC.

B uccnegoBanme 6binn BKtoYeHbl 213 60nbHbIX UBC (165
MY>XHUH 1 48 XEeHLLUH, CpeaHniA Bo3pacT 62,1+9,8 net), npowen-
LMX KOMMNIEKCHOE KNUHNKO-MHCTPYMEHTanbHoe 06cneoBaHue.
KOHTpOnbHyto rpynny coctasmnm 50 npakTU4ecKn 340p0BbIX L
(30 >eHLLKH 1 20 MyX4u1H, CpeHuMil BO3pacT 56,5+8,8 net). Yron
QRS-T n VG Bbiuncnsanu Ha BKI, nepecymtaHHoi n3 undposoii
9KT B 12 0TBEAEHUSAX.

Y 60nbHbIX BC mopynb VG 1 KomnoHeHTsl VG-X, VG-Y, VG-Z
ObIn JOCTOBEPHO MeHbLLE, a yron QRS-T — 10cTOBEPHO 6ONbLLE,
4eM Yy 3[0POBbIX UL TOMO Xe nona. Hanuyue apTepnanbHoi ru-
NEPTOHMW, TMNEPNUNUAEMUM, CaXapHOro AnabeTta, XPOHNYECKOI
CepAe4yHoNn HefOCTaTOYHOCTM W OXMPEHUS ObINO COMPSXKEHO C
6onbwmmn 3HaveHnamn yrna QRS-T. Y 60nbHbIX, UMEBLUNX B
aHaMHe3e MH(APKT MUOKapa nepesHeil nokanusawum, no cpas-
HEHUMIO C naumeHTamu 6e3 WHGAPKTOB MuUoKapaa, 6binn J0CTo-
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BEPHO YMeHbLUeHbl Moaynb VG 1 ero komnoHeHTbl VG-X n VG-Z
1 yBenuyeH yron QRS-T. Y 60MbHbIX, MMEBLUNX B aHAMHE3E WH-
(hapKT MUOKapAaa HKHE3aaHe NoKanu3auuu, 6bina 40CTOBEPHO
yMeHblUeHa KoMnoHeHTa VG-Y 1 yBenuyeHa KomnoHeHta VG-Z.
Moporosoe 3Ha4veHne VG-Y<10 mc no3Bonsno AuarHocTUpoBarb
nepeHeceHHbIN MHAAPKT MUOKapAa HKHe3aHeN nokKanuaauum
C YYBCTBUTESIbHOCTbIO 63% U cneunuyHocTbio 75%); noporo-
Bble 3Ha4YeHna VG-X<14 mc n VG-Z<10 mc no3gonsnu guarHo-
CTUPOBATh MEepPeHECEeHHbIA MHMAPKT MUOKapAa nepeaHei no-
Kanu3auuu ¢ 4yBCTBUTENbHOCTbIO 67-77% W CNELMEUYHOCTbIO
85-79%, COOTBETCTBEHHO.

Y 60nbHbIX IBEC 60nee Bbicokne 3HaveHus yrna QRS-T 6binn
CBfA3aHbl C HaNU4YMeM TPagULMOHHBLIX (PAKTOPOB pUCka — apTe-
PUANbHOM TUNEPTOHWUK, TUNEPAUNMAEMUM, CaxapHOro auabera
n oxupeHus. ameneHns VG npu nHdapktax MMoOKapaa pasHbix
noKanusaunii 6bIn1 PasnuyHbl.

KnioueBble cnoBa: CvHTE3UPOBAHHAsA BEKTOPKAPAMOrpamma,
npocTpaHcTBeHHbIN yron QRS-T, XeNnyn04YKOBbIA rPajgueHT, Xpo-
HuYyeckas niiemuyeckas 60/1e3Hb cepaya.
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COlNOCTABJIEHVIE BEKTOPKAPOVOIMPAMMBI'Y BOJIbHbBIX IBC

BBEJJEHUE

Mwemuyeckas 6onesHb ceppua (MbC) B TeyeHUe aecaTuneTui
0CTAeTCs OAHON M3 CaMbIX BaXHbIX Npo6em Kapauonorum. He-
CMOTPS Ha TO, 4TO B NOCNeAHNE roapl B POCCUI HaMeTUnach TeH-
OEHLMS K CHUXeHNo cmepTHOCTM oT UBC, 3TOT nokasaTenb 0CTa-
eTCS BbICOKUM. B TO e Bpems yBENMYMBAETCS YMCO GOMbHbIX
NBC, KaK 3a c4eT BMepBble BbIABMNEHHbIX Cy4aeB, Tak W 3a CYeT
YNYYLLEHNA JUArHOCTNKN 1 feveHns. o JaHHbIM 3NMaeMUonoru-
4ecKoro uccnegosanns [1] pacnpoctpaHenHocts UBC cpean nuy
55 et u cTapwe coctasuna 34% y MyX4uH 1 36% Y XEHLLUH.

Y 60nbHbIX €O cTabunbHOA VIBC NPOrHO3 MOXXET 3HAYUTESbHO
BapblpOBaTh B 3aBUCUMOCTM OT UCXOAHbIX KIIMHNYECKNX JaHHbIX.
Kak nogyepkmBaetcs B EBpOMEicKUX pekomMeHaaumsx no neye-
HWto cTabunbHoi UBC [2], oueHKa NporHo3a ABASETCH BAXHOI
COCTaBNAOLEA Npu neyeHun naumeHToB ¢ NBC. Y4utbiBas Bbl-
COKYI0 PacnpoCTPaHEHHOCTb XpoHuyeckoit WBC, akTyanbHbIM
0CTAeTCs BOMNPOC HEWMHBA3WBHOI CTpaTU(UKALMKU pUCKA HA OC-
HOBAHW AaHHbIX PYTUHHBIX LIMPOKOAOCTYMHbIX METO0B MHCTPY-
MEHTaNbHOro UCcCnefoBaHns, B YacTHocTm, JKT.

B nocnegHue roapl ¢ BHeapeHuem uucpposoii IKI Bo3poc
WHTEPEC K MHTErpanbHbIM BeKTOpKapanorpadnyeckum nokasa-
Tenam — npocTpaHcTeeHHoMy yriy QRS-T u anekTpokapauorpa-
thuyeckomy xenynoykoBomy rpagueHty (VG), Kotopble, N0 AaH-
HbIM psiaa UCCNea0BaHUMA, UMEOT NPOTrHOCTNYECKOE 3HA4YeHNe B
OTHOLLIEHWUM CEPAEYHO-COCYANCTLIX OCMOXHEHNA N CMEPTHOCTM B
pasnnyHbIX rpynnax oécnenyemsix [3].

TOYHbIE MEXaHW3MbI, Nexallue B OCHOBE YBENWUYEHWUS yrna
QRS-T, eLue He AcHbl. Lienbto Hawen paboTbl 661710 CONOCTABUTL
npocTpaHcTBeHHbIA yron QRS-T 1 VG ¢ KNMMHUYECKUMU JaHHbIMU
y 60MbHbIX XpoHuyeckon MBC.

MATEPWUAN U METO[1bI

B nccnepoBaHue 6biin BKNOYeHbl 213 6onbHbIX UBC, Haxo-
ANBLUNXCA HA NEYEHWUU B WHCTUTYTE KNUHWUYECKOA Kapamonorum
um. AJ1. Macuukosa ®IBY «HMUL, kapavnonorum» M3 P®. Ona-
FHO3 ObIN YCTAHOBMEH COMMACHO COBPEMEHHbIM PEKOMEHAALNAM
Ha OCHOBAHWUKM KOMMNEKCHOrO KNUHUKO-MHCTPYMEHTANbHOr0 06-
cnefoBaHus. Y Bcex NauueHToB Obinn 3aperucTpupoBaHbl Lnd-
poBble IKI B 12 oTBeAeHMAX. KOHTPONbHYtO rpynny cocTtasunmu 50
npakTu4eckmn 34oposbIx iny (30 XeHLWwnH 1 20 My>XH1UH, CPeaHNIA

Tabnuua 1. XapaktepueTMKU NaLMEHTOB
Ha MOMEHT o6¢cnejoBaHus

XapakTepucTuka 3Hayenune
BospacT, rogpl 62,12+9,81
My>ckoit non 165 (77,8%)
ApTepuanbHas runepToHNs 188 (88,7%)
Funepaunuaemms 112 (52,8%)
CaxapHblit gnaber 35 (16,5%)
XCH 21 (9,9%)
VIHghapKT Mnokapaa B aHamHe3e 128 (60%)
HKB B aHamHe3e 64 (30%)
AKLL/MKLL B aHamHe3e 11 (5%)
YCC, ya. B MUHYTY 64 [58; 70]
KypeHue ¢ HacTosLLEee Bpems 48 (22,7%)
KypeHue B aHamHese 72 (34,1%)
Nupekc maccol Tena (MMT), kr/m? 29 [26; 31]

BO3pacT 56,5+8,8 net) 663 KIMHUYECKUX W INEKTPOKapamorpa-
(buyeckux Nnpu3HaKoB cepaevyHOCOCYANCTbIX 3a60NEBaHUIA.

anexkTpokapanorpagus

Lncposble anekTpokapauorpammbl B 12 OTBEAEHUAX peru-
CTPUPOBANKCH C MOMOLLbKO KOMMbIOTEPHOIO 3N1EKTPOKApAMOrpa-
tha Easy ECG (Atec Meawnka, Poccus) u obpabaTbiBanuch npu
nomowm nporpammuoro obecnedveHus Easy ECG (Atec Meauka,
Poccus). Mpoussogunace 10-Tu cekynaHas 3anuch IKI; cxon-
Hble N0 hopme KapLMOKOMMEKCbl YCPeaHANNCh, NOCe Yero
NPOBOAMNACHL aBTOMATMYECKas pasMeTka (Mpu Heo6X0AMMOCTHU C
py4HoOIi Koppekumeit). BKI otBegenns X, Y, n Z BbIMUCTIANUCH M3
3NeKTPOKapAMOrpaMmbl B 12 0TBEAEHMAX C MOMOLLbHO Cheunans-
HbIX NIMHEeNHbIX npeobpasosaHuid [4]. Yron QRS-T Bbliymcnancs
Kak NPOCTPAHCTBEHHbIN YroN MeXay UHTerpanbHbIMU BEKTOPaMM
QRS n T. [Ins nonyyeHus VG BbIMUCASANCH MHTErPanbl (Niowaan
noa kpueon) 3a nepnon QRST B oTBeaeHUAxX X, Y, n Z, KOoTOpbIe
cyuTanucb KomnoHeHntamu X, Y, 1 Z anekTpokapanorpaguyecko-
ro »enyao4kosoro rpaguenta (VG). VG HopmupoBsancs Ha Mak-
cumanbHblin BekTop komnnekca QRS. AHanuanpoBanuch Moaysb
VG v ero komnoHeHTbl VG-X, VG-Y n VG-Z. Ocb x 6bina Hanpasne-
Ha cnpaBa Haneso, OCb Y — CBEPXY BHU3, a OCb Z — C3aau Brepes.

CTatucTn4ecKkuii aHam3

[laHHble aHanNW3MpoBanuUCb C MOMOLLUBK CTaTUCTUYECKOrO
nporpamMmHoro o6ecnedeqns MedGalc, Bepcusa 12.7.8 (MedCalc
Software BVBA, OcteHge, benbrus). HenpepbiBHble NePEMEHHbIE
B 3aBMCMMOCTW OT TMNa pacnpegeneHns npeactaBneHbl B BuUae
cpeaHero + SD (npu HopManbHOM pacnpeeneHnun) unu B Buae
MeAnaHbl U MeXKBapTUIbHOTO pasmaxa (25-i n 75-in npoueH-
TWUNb); KA4eCTBEHHbIE NMEePEMEHHbIe — B NPOLEeHTaxX. [ns oLeHKK
pasNMyMn [BYX HE3aBUCUMbIX KONMYECTBEHHbIX MEPEMEHHbIX
1CMONb30BANNCh HenapHbIA t-Tect unu kputepuin MaHHa-YutHum,
QNS KA4eCTBEHHbIX NMEPeMEeHHbIX — TOYHbIA KpuTepuin duilepa.
[ns onpeaeneHns B3aMMOCBA3N MexAy NepemMeHHbIMW NpoBO-
ANNCA KOPPensUMOHHbIA aHanu3 MupcoHa unu Cnupmena. [Ons
OMMCaHWS MHGOPMATUBHOCTM MOKasaTeNieidl MCNOnb30Bann Xa-
pakTepuctuyeckue Kpmeble (ROC-kpumBbie). 3a ypoBeHb CTaTU-
CTMYECKON 3HaYMmocTu npuHumani p<0,05. HyBCTBUTENLHOCTD 1
CNeLnMUYHOCTb KPUTEPUEB BbIYMCIANK N0 DOpMyNam: YyBCTBU-
TenbHocTb = UMN/(UAM + J10) x 100%, cneundmnynocts = NO/(M0 +
JIM) x 100%, rne WM — NCTMHHO NOMOXWUTeNbHbIE Pe3ynbTarthl;
J10 — noxkHooTpuuaTenbHble pesynbTatbl; IO — MCTUHHO oTpuLa-
TenbHble peynbTathl; JIT — N0XXHONONOXUTENbHbIE Pe3ybTaThl.

PE3YJIbTATbI

XapaKTepuCTUKM MauMNeHTOB Ha MOMEHT 06CrefloBaHNs Npea-
CTaBneHbl B Tabnmue 1.

CteHokapauma HanpsxkeHus || @K npucytcteoBana y 63 (30%)
60nbHbIX, Il DK -y 114 (54%) 60nbHbIX, [V K-y 9 (4%) 601b-
HbIX; Y 7 (3%) 60NbHbIX MMenach aTunuyHas cteHokapaus; y 13
(6%) 60MbHbIX — HECTabUNbHAA CTeHOKapANs; Y 6 (3%) 60SbHbIX
IKT 6bina 3apermcTpupoBaHa B CPOKM MeHee 1 mecsua oT nepe-
HECEHHOr0 0CTPOro KOPOHAPHOT0 CUHAPOMA.

36biTo4Has macca Tena (VIMT 6Gonblue 25 Kr/m?) oTMevanach
y 93 (44%) 60nbHbIX, OxmpeHne (MMT 6onblue 30 kr/m?) —y 81
(38%) nauwneHToB.

MpuHumaemas Tepanus: aHtuarperanTbl — 190 (90%) 601bHBbIX,
6eta-6nokaropbl — 169 (80%) 60nbHbIX, UHTMEUTOPBI ATI® 1/unu
AHTaroHWUCTbI PeLenTopoB aHrnoTeHamHa Il — 148 (70%) 6onb-
HbIX, CTaTuHbl — 176 (83%) 60MbHbIX, 6510KATOPbI KasbLMEBbIX
KaHanoB — 52 (25%) 60nbHbIX, HUTPaTbl — 64 (30%) 60bHBbIX,
anypetnkn — 36 (17%) 60nbHbIX, aHTUKOArynsaHTbl — 14 (7%)
00JbHbIX, aHTUAPUTMUYecKMe npenapatbl — 9 (4%) 6ONbHLIX.
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3HayeHns nokasatenei BKI y 6onbHbix UBC u npakTnyecku
3[0POBbIX UL, Pa3HOro Nofa npeacTaBneHbl B Tabnuue 2.

Tabnuua 2. 3Havenus nokasarenei BKI y 6onbHbix UBC
W NPaKTMYEeCKM 3A0POBbIX NUL Pa3HOro nona
Hopma N6C
Myxunubl  XKeHwmHbl  MyXuuHbl  KEHLWUHbI

VG, mc 86,1224,9 76,6x13,3 62,5+29,5* 58,0+22,8*
VG-X,m¢c  47,3+16,3 42,3+88 26,4+21,0 254+20,3*
VG-Y,mc  28,0£9,3 29,0+10,7 13,4+16,9* 16,9+14,7*
VG-Z, mc  35,0+12,9 25,1211,8# 20,5+28,6* 154+23.2*
gggygfls—r’ 5264242 49,0+19,9 76,8+41,5* 69,3+42,7*

* p<0,05 110 CPABHEHNIO C TPYNNON HOPMbI
# p<0,05 1o cpaBHEHNIO €O 340POBLIMU MYXYNHAMM

Y 60nbHbIX UBC moaynb VG 1 KomnoHeHTsl VG-X, VG-Y, VG-Z
ObIIM JOCTOBEPHO MeHbLue, a yron QRS-T — focToBepHO 60SbLLE,
4eM Yy 3[40PpOBbIX UL, TOr0 e nona. Y 60nbHbIx UBC He 6b1n0 Bbi-
ABJIEHO pasnuynii nokasareneit BKI B 3aBucumocTty 0T nosa na-
LIMEHTOB. B TO e Bpems y 3[0POBbIX XKEHLIMH KOMMOHeHTa VG-Z
Oblf1a JOCTOBEPHO MEHbLLE, 4eM Y 3[0POBbIX MYXYMH.

Y 60nbHbIX UBC 6binn BbiSBNEHbI CNabble, HO AOCTOBEPHbIE
oTpuUATeNbHblE KOPPENsALUMOHHbIEe cBA3U mMoayns VG ¢ Bo3pac-
ToM 60nbHbIX (r=-0,17; p=0,01) n VG-Y ¢ BO3pacToOM 60MbHbIX
(r=-0,16; p=0,02), a Takxe moayns VG ¢ 4CC (r=-0,19; p=0,01)
n VG-X ¢ 4CC (r=-0,16; p=0,02) u cnabas nonoxurenbHasa Kop-
penaunoHHas ceasb yrna QRS-T ¢ HYCC (r=0,21; p<0,01). Y 310-
POBbIX UL, BbINK BbISIBNEHbI AOCTOBEPHbIE OTPULIATENbHbIE KOP-
penaunoHHble caa3u moayns VG ¢ HCC (r=-0,55; p<0,01), VG-X ¢
YCC (r=-0,54; p<0,01) n VG-Z ¢ 4CC (r=-0,40; p<0,01).

Hanuyue apTepuanbHOi rMNEpPTOHUM, TMNEPAUNUAEMUN, ca-
xapHoro ana6eta u XCH 6b110 CONpsXXEHO ¢ 60MbLUMMU 3HAYe-
Husmm yrna QRS-T no cpaBHEHWIO ¢ nauueHTamMu 6e3 yKazaHHbIX
thopm natonoruu (taén. 3).

Hanuyue conyTCTBYIOLLEro caxapHoro auaberta 6bi10 CBA3aHO
C AOCTOBEPHbIM YMeHbLIeHneM moayna VG u VG-X: moaynb VG y
6onbHbIX VIBC ¢ caxapHbiM anabetom 47,4+25,4 mc, 663 anabeTa
64,3+27,9 mc, p<0,01; VG-X y 60nbHbIX IBC ¢ caxapHbiM auna-

Tabnuua 3. 3Havenuns yrna QRS-T (B rpagycax) y 60NbHbIX
WBC ¢ Hannyuem U OTCYTCTBMEM CONYTCTBYHOLYMX 3a6oneBaHuil

Ar ran CA  XCH
ecro /70 799:428 90,1470 924250,1
[460; 1065 074 el i
wer  600:455* 098 72,1240,1% 7326404
V= J [42’0,. 93’0]* 1= 7 1= H

* p<0,05

6etom 20,2+16,9 mc, 6e3 gunaderta 27,3 [14,0; 42,0] mc, p<0,05.
Hanuyne XCH 6b110 CBA3aHO C JOCTOBEPHLIM YMeHbLUeHneM VG-
X: y 60nbHbIX IBC ¢ XCH 14,6+24,3 mc; y 60nbHbIX UBC 663 XCH
27,4+20,1 mc, p<0,01.

He 6bIf10 BbISIBIEHO CTaTUCTUYECKU 3HAYUMBIX Pa3nnNynii noka-
3artenei BKI B 3aBMCMMOCTW OT HANIMYMA UK OTCYTCTBUSA B aHaM-
He3e AKLL/MKLL n YKB, a Tak)xe B 3aBUCUMOCTH OT KYpeHus.

M3 128 60nbHbIX, UMEBLUNX B aHAMHE3e NEePEeHECEHHbIN WH-
(hapkT Mrokapaa, 62 (48,4%) umenn MHMAPKTbI MUOKApAA HUX-
He3aZHen nokanusauuu, 48 (37,5%) — nepefHei nokanusauum; y
18 (14,1%) 60/IbHbIX B aHAMHE3E UMEeNNUCh MHAPKTLI MUOKapaa
6e3 3ybua Q. 3HaveHns nokaszateneit BKI y 6onbHbIX VIBEC B 3a-
BUCMMOCTI OT Hanmyms B aHaMHe3e MH(hapKTa Muokapfa npu-
Be[leHbl B Tabnuue 4.

Takum 06pa3om, y 60MbHbIX, UMEBLUUX B aHAMHE3e MHMapPKT
MMWOKapAa nepefHeil nokanusaunuu, no CPaBHEHNIO ¢ NaUMeHTamm
6e3 NH(aPKTOB MMOKapAa B aHAMHe3e Oblf OCTOBEPHO YMEHb-
weHbl moaynb VG u ero komnoHeHTbl VG-X n VG-Z n yBenuyeH
yrofl QRS-T. Y 60/bHbIX, MMEBLUMX B aHAMHE3e UHGapKT MKO-
KapAa HUKHe3aaHen nokanusaunn, no CPaBHEHNIO € NaLMeHTamm
663 HAPKTOB MIUOKap/a 6blna JOCTOBEPHO YMEHbLLIEHA KOMMO-
HeHTa VG-Y 1 yBenuyeHa komnoHeHta VG-Z.

Ha pucyHke 1 npuBefeHbl CUHTE3UPOBAHHbIE OPTOrOHAMbHbIE
OKI, BeKTOpKaaMorpammbl W A3KAPTOrpamMMbl YCKOPEHUs pe-
nonspusaunun (AMNonbHbIe KapTbl XXeNyA04KOBOr0 rpafneHTa)
NPaKTU4ECKN 3[0POBOr0 MYXHWMHbI W MALWEHTOB, NEpPeHeCcLUnX
WHAPKTbI MMOKapAa HKHEe3a[Helt 1 NepeaHelt nokanuaaumm.

PesynbTathl ROC-aHanusa no pasaeneHuto rpynn nauueHToB
C Hann4mem 1 OTCYTCTBUEM B aHaMHe3e Q-06pasytoLmx MHgap-
KTOB MWUOKapAa npeacTasnieHbl B Tabnuue 5.

bbIN0 BLIABNEHO JOCTOBEPHOE YMeHbLUeHe Moaynsa VG y 60/b-
HbIX CO CTeHoKapaven HanpskeHus Il (OYHKLMOHANBHOMO Knacca
no cpasHeHuto ¢ Il pyHKUMOHANbHLIM Knaccom: 58,9+27,0 mc u
70,9+27,7 mc, cooTBeTcTBeHHO; p<0,01. [pyrux cratuctuyecku
3Ha4YMMbIX pa3nuyuin nokasarenei BKI y 60nbHbIX CTEHOKapanei
HanpskeHus Il 111, IV doyHKUMOHANBHOro Knacca v 60bHbIX C HeCTa-
OWUIbHOI (BMepBbIe BO3HWKLLIEN) CTEHOKAPANEN BbISB/IEHO HE ObINO.

3HayeHus nokaszateneit BKI y 60nbHbIX IBC B 3aBMCMMOCTYM OT
WMT npencrasneHbl B Tabnuue 6.

OBCYXAEHUE

OueHKa NporHo3a M, COOTBETCTBEHHO, CTpaTUANKALMA prUCKa
ABNAETCA BAXHOW 3ajadvent npu nedveHun naumeHtos ¢ WBC. C
O[IHOI CTOPOHbI, BAXXHO BOBPEMS BbIABUTb MALMEHTOB C 6onee
TsXenbiMn dhopmami 3a60neBaHns, KOTOPbIM NOKa3aHo 6onee
WHTEHCUBHOE 006CNeoBaHNe U NeYeHue, BKMKOYAsA PeBacKyns-
pu3auuio mMinokapaa. G Apyroi CTOPOHbI, TAKXe BOXHO WAEHTM-
hmumpoaTh NaLMEHTOB ¢ 6onee Nerkumu popmammn 60N1e3HN BO
n36exaHne N36bITOYHbIX MHBA3MBHbIX N HEMHBA3WBHbIX TECTOB U
npoLeayp peBacKynsapuaauui.

Ta6nuue 4. 3nayexnsa nokasarteneit BKI y 60nbHbix UBC B 3aBUCMMOCTH OT Hanuuma B aHaMmHe3e UH(DapKTa MMOKapaa

VG, mc
bes M 60,8+23,8
YIM 6e3 3ybua Q 64,8+24,0
VM HnxHe3agHev iokanu3auymm 71,5231,6
VM nepesHevi nokanuaaumm 48,6+27,5"3

" - p<0,05 no cpaBHeHwio ¢ rpynnoi 663 YIM
2 - p<0,05 no cpasHexnto ¢ rpynnoii VIM 6e3 3ybua Q

3 - p<0,05 no cpaBHeHnto ¢ rpynnoi M HumxHe3agHed nokannsaumm

9,2+18,9'%3

VG-X, mc VG-Y, mc VGZme  JrOnORST,
rpagycbl
32,0¢16,8 1726117 226165  69,6:36.7
27.7416.1 18.8+144 2224286  84.7+44.1
307:216 5741547 332:293 6884420
1701213 5224928 8924460
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PucyHok 1. CunTe3upoBaHHbie opToroHanbHble JKI, BEKTOPKaguorpaMmbl U A3KapTOrpamMmmbl YCKOPEHUA PENnonspu3aLmmu
(aMnonbHbIE KapTbl XEeNyA04YKOBOr0 rpafueHTa) NpakKTUYECKH 340pPOBOro MyX4uHbl 60 NeT; naunenTa 45 net, nepeHecLLero
MH(APKT MUOKapAa HUXHe3afHeil nokanu3auuu 1 nayuenTa 48 ner, nepeHecluero MH(hapKkT MUOKapaa nepeaHen NoKanusauuu

B nocnegHue rogbl pag uccrnefoBaHWi NpOAEMOHCTPUPOBan
NPOrHOCTMYECKOE 3HA4eHue NpocTpaHcTBeHHoro yrna QRS-T B
OTHOLLEHUMN CepLeYHOCOCYANCTBIX OCMOXHEHNIA U CMEPTHOCTY B
Pa3nNyHbIX rpynnax o6¢cneayembix

Tabnuua 5. Pesynbratbl ROC-ananu3a no pasfenexuto
rpynn NauveHToB C HaNMYNEM W OTCYTCTBHEM
Q-o6pa3yroLux H(hapKToB MUOKapAa B aHaMHe3e

v .
- M nepepHeit
HUXHE3a[HeW
NOKanu3auum
NoKanu3sauum
eI VG-Y<10 VG-X<14  VG-Z<10
3Ha4eHue, Mc
YyBCTBMTENBHOCTb, % 63 67 77
CneunuyHoCTb,
% (AGC Gea M) |0 &9 E
EI‘IeLI,I/Id)I/I'-IHOCTb, 74 9% 9%
% (Hopma)
AUC (MBC 6e3 M)  0,72+0,04 0,81+0,04 0,83+0,04
AUC (Hopma) 0,90+0,03 0,94+0,03 0,90+0,03

AUC - nnowaab nog ROC-kpuBoii

YBenuyeHHbli yron QRS-T aBnanca He3aBMCUMMbIM NPEANKTO-
pOM Cepae4YHOCOCYANCTOA CMEPTHOCTU U CMEPTHOCTM OT BCEX
MPUYMH Y NAUMEHTOB, HaNPaBiEHHbIX AN NPOBEAEHUs CTPece-
axokapauorpadum, npu NOATBEPXKAEHHOA MNK NOA03PEeBAEMON
WBC [5]. Y4&T 3Ha4eHwnit yrna QRS-T no3BOAKUA YTOYHUTb OLIEHKY
pUCKa BHE3anHOW CEPAEYHON CMEPTU Y BONbHbIX, NEPEHeCLUNX
OCTPbIit KOPOHAPHBIA CUHAPOM, MO CPABHEHMIO C UCMONb30BAHM-
€M CTaHAapTHbIX (DakTopoB pucka [6].

Cumtaetcs, 4yto yron QRS-T n VG aBnsa0TCA NoKa3aTensmu rno-
6anbHOI 3NeKTPUYECKO FeTepOreHHOCT MUOKapaa W 3aBuCAT
OT pasHuLbl B ANUTENLHOCTU 1 (DOPMe NOTEHLMANoB AeiCTBUS
B pasHblX 06/1acTAX MUOKapAa »Xenyao4koB. B Hopme 0CHOBHOW
BKMNaf B UX hOPMUPOBAHUE BHOCUT pasHmMLa B ANUTENbHOCTY NO-
TEHLManoB AeACTBIA B Cy63NMKapaManbHbIX, Cy0aHA0Kapauanb-
HbIX 1 CPEOHUX CNoAX MMOKapAa »enynoukos [7]. B ycnosusax
NaTonorin CyLECTBEHHOE BAMSIHUA HAa W3MeHeHue VG MoXeT
OKa3blBaTb M3MEHeHWe OpMbl M ANUTENbHOCTU NOTEHUMana
OEACTBUS B 30HE WLUEMWU, @ TAKXKE MPOLECChl NEKTPUYECKOro
PEMOAENMPOBaHMS, KOTOPbIE 3aKNIOYAKTCA B MU3MEHEHMAX WOH-
HbIX KQHaNOB 1 MEXKJIETOYHbIX COeANHEHMIA [8].

Tabnuua 6. 3na4enus nokasareneii BKI' y 6onbHbix UBC B 3aBucumocTty ot UMT

VG, mc
NMT<25 Kr/m? 72,7£25,5
VMT 25-30 Kr/m? 64,8+27,6
UMT>30 Kr/m? 52,9427 112

1 - p<0,05 no cpasHeHuto ¢ rpynnoi MT<25 kr/m?
2 - p<0,05 no cpasHeHuto ¢ rpynnon NMT 25-30 kr/m?

21,9422,5'

VG-X, Mc VG-Y, Mc VG-Z, Mc Ui
rpapycol
33,1+ 18,6 19,7+18,7 25 3+ 27 1 55,7+31,0
277+19,3 16,4+14,9 19,2+ 311 70,1356
87+15312 16,7+ 23,1 87,7+47 512
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3Ha4eHmns BKI nokasateneii y 340p0BbIX UL, NONY4YEHHbIE B IaH-
HOil paboTe, 0Ka3anmch 04eHb 6IM3KN K ONUCAHHBIM HAMM paHee C
1CNOMb30BaHNEM PEearbHOM CUCTEMbI OPTOrOHANbHbBIX OTBEAEHMI
Mak®u-apyHrao [9]. Mpu 3TOM ObIIM NOLTBEPXKLAEHbI pa3Nyms
KOMMOHEHTbI VG-Z y nuL, pa3Horo noma 1 3aBUCMMOCTb MOAYNSA U
KomnoHeHT VG ot YCC [10]. B Hawwei npeablayluen paéoTe 6bim
NPOLEMOHCTPMPOBAHbI Pa3NNymns B 3Ha4EeHNAX KOMMNOHEHTbI VG-Y
Yy 340p0BbIX Niny cTapiue n monoxe 40 net [11]. Y 340poBbIX Sn,
6onee 3penoro Bo3pacrta 3asucumoctit BKI nokasarenein ot BO3-
pacTa BbIfIBNEHO He 6b1110. Y 60MnbHbIX IBC KOppensauuoHHbIe CBs-
31 nokasareneii BKI ¢ YCC 66110 10CTOBEPHO 60716 cnabble, Yem
y 300p0BbIX nuLl. Mo-Buammomy, y 6onbHbiX IBC 6onee cunbHoe
BAMSIHWE Ha 3T NOKA3aTesn 0Ka3blBAKOT Apyrie akTopbl.

B nanHoi pabote y 60nbHbIX UIBC 605ee BbICOKWE 3HA4EHUS
yrna QRS-T 6binK CBA3aHbI C HANWUYMEM COMYTCTBYHOLIMX apTe-
PUANbHOIA TUNEPTOHUW, TUNEPNMNNAEMUN, CaxapHoro auaberta,
XCH n oxupeHus. 310 cornacyetcs ¢ AaHHbIMK ApYrux mcchne-
poatenei o cBA3n yBenndexus yrna QRS-T ¢ BbICOKMMU 3HAYe-
HUAMU apTepuanbHoro fasnenus [12, 13], ypoBHeM rMuUKo3unu-
POBAHHOMO remMorno6uHa 1 XonecTepuHa NMNONPOTEUA0B HU3KON
nnotHocTy [14, 15]. Takxe 6bin onucaHsl ¢Basu yrna QRS-T ¢
WHAEKCOM Macchl Tena y 60/bHbIX MeTabo NNYECKUM  CUH-
Aapomom [15]. A3BeCTHO, YTO Y NNL C YCTAHOB/IEHHbIM LMarH030M
VNBC TpaauumoHHble akTopsl pucka passutust IBC — runepto-
HUS, TUNePX0oNecTepUHeMus, AUabeT, OXXUPEHUe — MMEtOT Hebna-
FONPUATHOE BIIMSIHWE HA NPOrHO3, NPEeANOOXKMTENBHO U3-3a KX
B/TMSIHMA HA NPOrpeccupoBaHue atepockneposa. iamexnenuns BKI
nokasarenieil y nogo6HbIX NKUL MOXET OblTb CBS3aHO C WHbIMM
reMOIMHAMNYeCKUMM YCNOBUAMU (DYHKLIMOHMPOBAHUS cepaua B
YCNOBUAX MOBbILLIEHHO apTepnanbHOM XeCTKOCTH, 0AHAKO 3TOT
BONPOC TPebyeT AaNibHENLLEro U3y4YeHus.

Mpu conocTtaBneHnn nokasatenein BKI ¢ AaHHbIMU MarHuT-
HO-Pe30HaHCHOA Tomorpaduu cepaua y 60MbHbIX, HanpaBeH-
HbIX N1 MMNMaHTauum KapawosepTepa-gecubpunngropa [16]
oKaszanocb, 4to yron QRS-T 6bin yBeNnYeH y NaUMEHTOB C MO-
CTUH(APKTHLIM KapaMOCKNEepPo3oM, a TaKXKe KOppenuposan C
YBENIMYEHMEM MaCChl NEBOr0 XXenyao4ka, ero aunataumei u cHu-
XXeHUem pakumn BbiBpoca. Te e aBTOpbl BbIBAIM Y NaLWeH-
TOB C NOCTMH(APKTHBIM KapANOCKNepo30M YBeNnyeHne asumyTa
VG, 0HAaKO OHW He Y4WUTbIBaNM NOKanM3aunio NoCTUHGAPKTHO-
ro Kapauockneposa. B Hawei rpynne JOCTOBEPHOE YBENIMYEHUE
yrna QRS-T Ha6bnoganocb Npu HanW4Uu B aHamMmHe3e WHapkTa
MWOKapAa nepefHeii, Ho He HUXHe3aaHel nokanusauuu. Vsme-
HeHns opueHTauumn VG npu nHapkTax M1okapa pasHbix foka-
NNU3auUmnin 6bINN Pa3NNYHbIL: NPU HANKMYUK B aHaMHe3e MHGapKTa
MWOKapAaa nepeHen nokannaaumm 6bin1 4OCTOBEPHO YMEHbLUe-
Hbl KOMMOHEHTbI VG-X 1 VG-Z; a npu HUXHEe3aaHen nokanuaaunm
- YMeHblleHa KoMnoHeHTa VG-Y 1 yBennyeHa KomnoHeHTa VG-Z.
9TV M3MEHEHUS MOTYT 6bITb 06YCNOBNEHbI U3MEHEHUAMU (DOPMDb
W ANUTENbHOCTW NOTEHLMANOB AeACTBUS B 30HAX XPOHWUYECKON
niieMun Mmokapaa.

ConoctaBneHne nokasatenen BKI y 60NbHbIX XPOHWUYECKOI
WNBC ¢ faHHbIMU WHCTPYMEHTamNbHbIX METOJ10B 06CNe0BaHuMs Oy-
OeT NpeaMeTOM Hallnx AanbHEeALWNX UccneaoBaHui.

3AKINHOYEHUE

B nocnegHee Bpems BCE 60MbLUE BHUMAHNA YAENAETCA NOUCKY
PaHHMX NPeaNKTOPOB HEBNAronpuSTHbIX NCXO0B CEPAEYHOCOCY-
OMCTbIX 3a60neBaHuin. K ux yucny, Hapsay ¢ ApYruMu anekTpo-
KapauorpacmyecknmMm nokasatensimi, 0THOCAT NPOCTPaHCTBEH-
Hbi yron QRS-T n VG. XoTta 911 nokasatens npeanoxeHbl yxe
[aBHO, @ WX MPOrHOCTUYECKas 3HA4MMOCTb [0Ka3aHa B LIENOM

pafe MccnefoBaHuin, OfHAKO TOYHbE MEXaHW3Mbl, nexaliue B
OCHOBE X M3MEHEHUIA, OCTALOTCS HEA0CTATOYHO ACHBIMU.

B Hawe# pa6oTte yron QRS-T n VG conocTaseHbl C KIMHUYe-
CKUMW AaHHbIMM y 60MnbHbIX XpoHuyeckon MBC. Okasanock, 410y
3TUX NaUMeHTOB naTonornyeckne 3Hadveqmsa yrna QRS-T accoum-
MPOBaHbI C HAIMYMEM TaKUX TPAAULIMOHHBIX PAKTOPOB PUCKA, KaK
apTepuanbHas runepToHNs, TMNepANNMAEMIS, CaxapHblii AnaoerT,
0XMpeHue, a TaKkxe ¢ conytcTeytowlen XCH 1 nepeHeceHHbIMN
NHapKTamn MroKapaa nepeHen nokanmsaunu.

13meHeHns VG 6binn pasnnyHbl B 3aBUCUMOCTU OT JIOKanu3a-
LMK NepeHeceHHbIX MHEapPKTOB MMOKapAa U No3BONUAN € JOCTa-
TOYHO BbICOKOW YYBCTBUTESIbHOCTbIO W CMELMdUYHOCTbIO Aua-
FHOCTUPOBATb NEepPeHeceHHbIe MHAPKTbI MUOKapLa nepeHei n
HWKHEe3aIHelh noKanuaauum.

Mo-Buanmomy, y 60MbHbIX XpoHuyeckoit UBC Hanuyme natono-
rnyecknx nameHeHmin yrna QRS-T u VG ykasbiBaeT Ha 6onee Ta-
XKENoe KNUHMYECKOe COCTOSHME nauneHTa. TO4YHbIe MeXaHW3Mbl
3TUX U3MEHEHWIA W, B YaCTHOCTW, UX COMOCTaBNEHNE C AaHHbIMN
WHCTPYMEHTAsbHbIX METOA0B 06CNeA0BaHMS, TPEOYIOT AanbHeil-
LLIEro U3yyeHus.
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SUMMARY

The aim of the work was to compare the integral parameters
of the vectorcardiogram (VCG) — spatial QRS-T angle and
electrocardiographic ventricular gradient (VG) — with clinical data
in patients with chronic coronary heart disease (CHD).

The study included 213 patients with CHD (165 men and
48 women, mean age 62.1+9.8 years) who underwent a
comprehensive clinical and instrumental examination. The control
group consisted of 50 practically healthy persons (30 women and
20 men, mean age 56.5+8.8 years). The QRS-T angle and VG were
calculated on the VCG, derived from the 12-lead digital ECG.

In patients with CHD, the VG module and VG-X, VG-Y, VG-Z
components were significantly smaller, and the QRS-T angle was
significantly higher than in healthy individuals of the same sex.
The presence of arterial hypertension, hyperlipidemia, diabetes
mellitus, chronic heart failure and obesity was associated with
increased QRS-T angle. In patients who had a history of anterior

Information about authors:

myocardial infarction, compared to patients without myocardial
infarctions, the VG module and its components VG-X and VG-Z
were significantly decreased and the QRS-T angle was increased.
In patients who had a history of inferior-posterior myocardial
infarction, the VG-Y component was significantly decreased and
the VG-Z component was increased. The threshold value VG-
Y<10 ms allowed to detect the old inferior-posterior myocardial
infarction with a sensitivity of 63% and a specificity of 75%;
threshold values of VG-X<14 ms and VG-Z<10 ms allowed to
diagnose old anterior myocardial infarction with a sensitivity of
67-77% and specificity of 85-79%, respectively.

In CHD patients, higher QRS-T angle values were associated
with the presence of traditional risk factors — arterial hypertension,
hyperlipidemia, diabetes and obesity. Changes in VG in myocardial
infarctions of different localizations were different.

Keywords: synthesized vectorcardiogram, QRS-T spatial angle,
ventricular gradient, chronic ischemic heart disease.
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COMPARISON OF VECTOR CARDIOGRAMMA IN PATIENTS WITH CHD

INTRODUCTION

Coronary heart disease (CHD) has remained one of the most
important cardiology problems for decades. Despite the fact that
in recent years there has been a tendency in Russia to reduce
the mortality from Coronary heart disease (CHD), this indicator
remains high. At the same time, the number of patients with CHD is
increasing, both due to newly diagnosed cases, and due to improved
diagnosis and treatment. According to the epidemiological study
[1], the prevalence of CHD among individuals of 55 y.o. and older
was 34% in men and 36% in women.

In patients with stable Coronary heart disease (CHD), the
prognosis may vary significantly depending on the initial clinical
data. As mentioned in the European recommendations for the
treatment of stable CHD [2], assessment of the prognosis is an
important component in the treatment of patients with CHD. Given
the high prevalence of chronic coronary artery disease, the issue of
non-invasive risk stratification remains relevant on the basis of data
from routine, widely available methods of instrumental research, in
particular ECG.

In recent years, with the introduction of the digital ECG, there
has been an increase in interest in integrated vector cartographic
indicators — the QRS-T spatial angle and the electrocardiographic
ventricular gradient (VG), which, according to several studies, have
predictive value for cardiovascular complications and mortality in
different groups of subjects [ 3].

The exact mechanisms underlying the increase in the QRS-T
angle are not clear yet. The aim of our work was to compare the
spatial angle of QRS-T and VG with clinical data in patients with
chronic coronary heart disease (CHD).

MATERIAL AND METHODS

The study included 213 patients with CHD who were on treatment at
the Myasnikov Institute of Clinical Cardiology of Federal state budget
organization "Scientific Medical Research Center of Cardiology"
of the Ministry of Health of the Russian Federation. The diagnosis
was established according to current recommendations based on a
comprehensive clinical and instrumental examination. All patients had
adigital ECG in 12 leads. The control group consisted of 50 practically
healthy individuals (30 women and 20 men, 56.5+8.8 y.0.) without
clinical and electrocardiographic signs of cardiovascular diseases.

Electrocardiography

Digital electrocardiograms in 12 leads were recorded using the
Easy ECG computer electrocardiograph (Ates Medica, Russia)
and processed using Easy ECG software (Ates Medica, Russia).
A 10-second ECG record was produced; similar cardiocomplexes
were averaged, after which automatic marking was performed
(if necessary with manual correction). Vector cardiography of
the leads X, Y, and Z were calculated from an electrocardiogram
in 12 leads using special linear transformations [4]. The QRS-T
angle was calculated as the spatial angle between the integral
vector QRS and T. To obtain the VG, the integrals (the areas under
the curve) over the QRST period in the leads X, Y, and Z were
calculated, which were considered components of the X, Y, and Z
electrocardiographic ventricular gradient (VG). VG was normalized
to the maximum vector of the QRS complex. The VG module and
its components VG-X, VG-Y and VG-Z were analyzed. The x axis
was directed from right to left, the y axis from top to bottom, and
the z axis from behind in front.

Statistical analysis

Data was analyzed using statistical software MedCalc, version
12.7.8 (MedCalc Software BVBA, Ostend, Belgium). Continuous

variables depending on the type of distribution are represented as
the mean+SD (with normal distribution) or in the form of a median
and interquartile range (25th and 75th percentile); qualitative
variables — in percent. To estimate the differences between the two
independent quantitative variables, we used the unpaired t-test or
the Mann-Whitneytest, for qualitative variables-the exact Fisher test.
To determine the relationship between the variables, the Pearson
or Spearman correlation analysis was performed. Characteristic
curves (ROC curves) were used to describe the informativeness
of the indicators. The level of statistical significance was assumed
to be p<0.05. The sensitivity and specificity of the criteria were
calculated using the following formulas: sensitivity = TPR / (TPR +
FNR) x 100%, specificity = TNR / (TNR + FPR) x 100%, where TPR
is truly positive results; FNR — false-negative results; TNR — truly
negative results; FPR — false positive results.

RESULTS

Characteristics of patients at the time of examination are
presented in Table 1.

Angina of tension of Il FC was present in 63 (30%) patients, Il
FC in 114 (54%) patients, IV FC in 9 (4%) patients; 7 (3%) patients
had atypical angina pectoris; in 13 (6%) patients — unstable angina;
In 6 (3%) patients, the ECG was recorded less than 1 month after
the acute coronary syndrome.

Overweight (BMI more than 25 kg/m?) was observed in 93 (44%)
patients, obesity (BMI more than 30 kg/m?) —in 81 (38%) patients.

Therapy taken: antiplatelet agents — 190 (90%) patients, beta-
blockers — 169 (80%) patients, angiotensin converting enzyme
inhibitors and / or angiotensin Il receptor antagonists 11-148 (70%),
statins — 176 (83%), calcium channels blockers — 52 (25%)
patients, nitrates — 64 (30%) patients, diuretics — 36 (17%) patients,
anticoagulants - 14 (7%) patients, antiarrhythmics — 9 (4%) patients.

Indicator values of Vector cardiography in patients with CHD and
healthy individuals of different sex are presented in Table 2.

In patients with CHD, the VG module and VG-X, VG-Y, VG-Z
components were significantly smaller, and the QRS-T angle was
significantly higher than in healthy individuals of the same sex. In
patients with CHD, there was no difference in Vector cardiography
indicator depending on the sex of patients. At the same time, in

Table 1. Characteristics of patients at the time of examination

Characteristic Value
Age, years 62,12+9,81
Male 165 (77,8%)
Arterial hypertension 188 (88,7%)
Hyperlipidemia 112 (52,8%)
Diabetes 35 (16,5%)
chronic heart failure 21 (9,9%)
Myocardial infarction in anamnesis 128 (60%)
percu’Faneous cor_onary intervention 64 (30%)
(PCI) in anamnesis

Aortocoronary bypass surgery/

Mammarocoronary bypass 11 (5%)
surgery in anamnesis

Heart rate, beats per minute 64 [58; 70]
Current smoking 48 (22,7%)
Smoking in the anamnesis 72 (34,1%)
Body mass index (BMI), kg / m? 29 [26; 31]
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Table 2. Indicator values of Vector cardiography in patients
with CHD and healthy individuals of different sex

Norm CHD
Male Female Male Female
VG, ms 86,1+24,9 76,6+133 62,5+29,5* 58,0+22,8*
VG-X, ms 47,3%16,3 42,3+8,8 26,4+21,0* 25,4+20,3*
VG-Y, ms 28,0£9,3 29,0+10,7 13/4%16,9* 16,9+14,7*
VG-Z, ms 35,0+12,9 25,1+11,8# 20,5+28,6* 154+23,2*
3;5;;:”9’3’ 5261242 490£19.9 768+415* 69,3:42,7*

* p <0.05 compared with the norm group
# p <0.05 compared to healthy men

Table 3. QRS-T angle (in degrees) in patients with CHD
with the presence and absence of concomitant diseases

. . chronic
arterial ... . (diabetes
. hyperlipidemia . heart
hypertension mellitus .

failure

Yes 77 79,9+42 .8 90,1£47,0 92,4+50,1
[46,0,' 106,5] = ’ gll= 5 g= ’

No  60,0+45,5* L 72,1240,1* 73,2+40,4*

o= ) [42,0,. 93,0]* s i= ’ g ’

* p<0,05

healthy women, the VG-Z component was significantly less than
in healthy men.

In patients with CHD, weak but significant negative correlations
of the VG module with age of patients were found (r = -0.17, p =
0.01) as well as VG-Y with age of the patients (r = -0.16, p = 0,
02) and VG module with heart rate (r =-0.19, p = 0.01), also VG-X
with heart rate (r=-0.16, p = 0.02) and a weak positive correlation
of the QRS-T angle with heart rate (r = 0.21, p <0.01). In healthy
individuals, significant negative correlations of VG module with HR
(r=-0.55; p<0.01), VG-X with HR (r=-0.54; p<0.01) and VG-Z with
HR (r=-0.40; p<0.01) were revealed.

The presence of arterial hypertension, hyperlipidemia, diabetes
mellitus and CHD was associated with large values of the QRS-T
angle compared to patients without the indicated forms of
pathology (Table 3).

The presence of concomitant diabetes was associated with a
significant decrease in the VG and VG-X module: the VG module
in patients with CHD with diabetes mellitus 47.4+25.4 ms, without
diabetes 64.3+27.9 ms, p <0.01; VG-X in patients with CHD with
diabetes 20,2+16,9 ms, without diabetes 27,3 [14,0; 42.0] ms,
p<0.05. The presence of chronic heart failure was associated with
a significant decrease in VG-X: in patients with CHD with chronic

heart failure 14.6+24.3 ms; in patients with CHD without CHF
27.4+20.1 ms, p<0.01.

There were no statistically significant differences in Vector
cardiography indicator depending on the presence or absence of
a history of aortocoronary bypass surgery/ mammarocoronary
bypass surgery in anamnesis and percutaneous intervention, and
also depending on smoking.

Of the 128 patients who had a history of myocardial infarction,
62 (48.4%) had myocardial infarction of the inferior localization,
48 (37.5%) had anterior localization; 18 (14.1%) patients had a
history of myocardial infarction without a Q wave.

Values of Vector cardiography indicator in patients with CHD,
depending on the presence in the anamnesis of myocardial
infarction are given in Table 4.

Thus, in patients who had a history of myocardial infarction
with anterior location, compared with patients without myocardial
infarction, the VG module and its components VG-X and VG-Z were
significantly decreased and the QRS-T angle was increased. In
patients who had a history of myocardial infarction of the inferior-
posterior localization, compared with patients without myocardial
infarction, the VG-Y component was significantly decreased and
the VG-Z component was increased.

Figure 1 shows synthesized orthogonal ECG, vectorcadograms
and decartograms of repolarization acceleration (dipolar maps of
the ventricular gradient) of a practically healthy man and patients
who underwent myocardial infarction of the inferior and anterior
localization.

The results of the ROC analysis of the separation of patient
groups with the presence and absence of Q-forming myocardial
infarctions in anamnesis are presented in Table 5.

A significant decrease in the VG module in patients with angina
pectoris of the Ill FC was found in comparison with the Il FC:
58.9+27.0 ms and 70.9+27.7 ms, respectively; p<0.01. There were
no other statistically significant differences in Vector cardiography
indicator in patients with stress angina ll, Ill, and IV FC and patients
with unstable (first-ever) angina pectoris.

Values of Vector cardiography indicator in patients with CHD in
relation to body mass index (BMI) are presented in Table 6.

DISCUSSION

Estimation of the prognosis and, accordingly, risk stratification is
an important task in the treatment of patients with CHD. On the one
hand, it is important to identify patients with more severe forms
of the disease in time, who need more intensive examination and
treatment, including myocardial revascularization. On the other
hand, it is also important to identify patients with milder forms of
the disease in order to avoid excessive invasive and non-invasive
tests and revascularization procedures.

Table 4. The values of Vector cardiography indicator in patients with CHD, depending on

the presence in the anamnesis of myocardial infarction

VG, ms
without M| 60,8+23,8
MI without Q wave 64,8+24,0
MI of lower back localization 71,5+31,6
MI of front localization 48,6+27,5'%

— p<0.05 compared to the group without M/
2— p<0.05 compared to the group without Q wave

VG-X, ms VG-Y, ms VG-Z, ms ORS-T angle,
degree
32,2+16,8 17,2117 22,6£16,5 69,6+36,7
27,7£16,1 18,8+14,4 22,2+28.,6 84,7+44 1
30,7+21,6 5,715,412 33,2+29,3' 68,8+42,0
9,2+18,9'23 17,9+21,3% -5,2+24 9128 89,2+46,0'

3— p<0.05 in comparison with the Ml group of the inferior-posterior localization
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Figure 1. Synthesized orthogonal ECG, vectorcadograms and decartograms of repolarization acceleration (dipole map of the
ventricular gradient) of a practically healthy male of 60 y.o.; a patient of 45 y.0., who underwent a myocardial infarction of
the inferior-posterior localization and a patient of 48 y.o. who underwent a myocardial infarction of anterior localization

In recent years, a number of studies have demonstrated the
prognostic value of the QRS-T spatial angle for cardiovascular
complications and mortality in different groups.

Table 5. Results of ROC-analysis of the separation
of patient groups with the presence and absence of
Q-forming myocardial infarctions in the anamnesis

The increased QRS-T angle was an independent predictor of
cardiovascular mortality and all-cause mortality in patients referred
for stress echocardiography with confirmed or suspected CHD [5].
Taking into account the QRS-T angle, the assessment of the risk
of sudden cardiac death in patients with acute coronary syndrome
was made more accurate than using standard risk factors [6].

It is believed that the angle QRS-T and VG are indicators of the
global electrical heterogeneity of the myocardium and depend

M of inferior- MI of anterior on the difference in duration and form of action potentials in

posterior localization different areas of the ventricular myocardium. Normally, the main

localization contribution to their formation is made by the difference in the

Threshold value, ms  VG-Y<10 VG-X<14  VG-Z<10 duration of action potentials in the subepicardial, subendocardial

Sensitivity, % 63 67 77 and middle layers of the ventricular myocardium [7]. In conditions

Specificity, % (CHD 75 85 79 of pathology, a change in the form and duration of the action

without M) potential in the ischemia zone, as well as the processes of electrical

Specificity,% (norm) 74 9% 9% remodelmg, which are caused by changesl in the ion channels and

AUC (CHD mtercellylar connections, may have a significant effect on the
without MI) 0,72+0,04 0,81£0,04 0,83+0,04 change in VG [8]. . o . o

Thevalues of vector cardiography indicatorsin healthy individuals,

AUC (norm) 0,90£0,03 0,94£0,03 0,90+0,03 obtained in this study, were very close to those described earlier

AUC is the area under the ROC curve

using the real system of orthogonal leads of McFee-Parungao [9].

Table 6. Values of Vector cardiography indicator in patients with CHD in relation to BMI

QRS-T angle,
VG, ms VG-X, ms VG-Y, ms VG-Z, ms degree
BMI <25 kg/m? 72,7£25,5 33,1+ 18,6 19,7+18,7 25,3+ 27,1 55,7+31,0
BMI 25-30 kg/m? 64,8+27,6 27,7+19,3 16,4+14,9 19,2+ 31,1 70,1+35,6
BMI >30 kg/m? 52,9+27 112 21,9422 5! 8,7+15,3"? 16,7+ 23,1 87,747 52

- p <0.05 compared with the BMI group <25 kg/m?
2. p <0.05 as compared to the BMI group of 25-30 kg/m?
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In this case, the differences in the VG-Z component in patients of
different sex and the dependence of the modulus and components
of VG on heart rate were confirmed [10]. In our previous work,
differences in the values of the VG-Y component in healthy
individuals older and younger than 40 years were demonstrated
[11]. In healthy adults of a more mature age, the dependence of
vector cardiography indicators on age was not revealed. In patients
with coronary heart disease, the correlations between the vector
cardiography and heart rate values were significantly weaker than
in healthy individuals. Apparently, other factors have a stronger
effect on these indicators in CHD patients.

In this study, in patients with CHD, higher values of the QRS-T
angle were associated with the presence of concomitant arterial
hypertension, hyperlipidemia, diabetes mellitus, chronic heart
failure, and obesity. This is consistent with the data of other studies
on the relationship between the increase in the QRS-T angle with
high blood pressure values [12, 13], the level of glycosylated
hemoglobin and low-density lipoprotein cholesterol [14, 13]. The
relationship between the QRS-T angle and the body mass index in
patients with metabolic syndrome was also described [15]. It is
known that in individuals with established diagnosis of CHD, the
traditional risk factors for the development of CHD — hypertension,
hypercholesterolemia, diabetes, obesity — have an adverse effect
on the prognosis, presumably because of their effect on the
progression of atherosclerosis. Changes in vector cardiography
indicators in such individuals may be associated with other
hemodynamic conditions of heart function in conditions of high
arterial stiffness, but this issue requires further study.

When comparing vector cardiography indicators with magnetic
resonance imaging of the heart in patients aimed at cardioverter-
defibrillator implantation [16], the QRS-T angle was increased in
patients with postinfarction cardiosclerosis, and also correlated with
increased left ventricular mass, its dilatation, and reduction of the
ejection fraction. The same authors found an increase in VG azimuth
in patients with postinfarction cardiosclerosis, but they did not take
into account the localization of postinfarction cardiosclerosis. In
our group, a significant increase in the QRS-T angle was observed
in the presence of anterior myocardial infarction in the anamnesis,
but not in the inferior-posterior localization. Changes in the
orientation of VG in myocardial infarctions of different locations
were different: in the presence of anterior myocardial infarction
in the anterior history, VG-X and VG-Z components were reliably
reduced; and with inferior localization, the component VG-Y is
reduced and the VG-Z component is increased. These changes may
be due to changes in the shape and duration of action potentials in
the zones of chronic myocardial ischemia.

Comparison of vector cardiography indicators in patients with
chronic coronary artery disease with data from instrumental survey
methods will be the subject of our further research.

CONCLUSION

Recently, more attention has been paid to the search for early
predictors of adverse outcomes of cardiovascular diseases. One
of them, along with other electrocardiographic indicators, include
spatial QRS-T angle and VG. Although these indicators have
been proposed for a long time, and their prognostic significance
has been proved in a number of studies, the exact mechanisms
underlying their changes remain insufficiently clear.

In our work, the QRS-T angle and VG are compared with the
clinical data in patients with chronic coronary artery disease. It
turned out that in these patients, the pathological values of the
QRS-T angle are associated with the presence of traditional risk

factors such as arterial hypertension, hyperlipidemia, diabetes,
obesity, as well as concomitant CHF and myocardial infarction of
anterior localization.

Changes in VG were different depending on the localization of
myocardial infarction and allowed with a sufficiently high sensitivity
and specificity to diagnose myocardial infarctions of anterior and
inferior-posterior localization.

Apparently, in patients with chronic coronary artery disease,
the presence of pathological changes in the QRS-T angle and
VG indicates a more severe clinical condition of the patient. The
precise mechanisms of these changes and, in particular, their
comparison with the data of instrumental survey methods, require
further study.
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WHeTUTYT KiinHnveckon kapanonormm nm. A.J1. MacHukoBa

@OI'bY «HaumoHanbHbIi MEANLNHCKNI NCCIIE[0BATENIbCKWI LIEHTP Kapanoaorun» Muuzapasa Poccun,

r. Mocksa, Poccus

PE3IOME

B nocnegHuwe fecatunetus B pa3suThIxX CTpaHax mMupa 6biiu fo-
CTUTHYTbI YCMIEXU B NIEYEHNM paka Moro4Hom xxenesbl (PMXK), kak
B CWUNY PaHHEro BbISBNEHUS paka, TaK 1 6narofaps 1Mcnosb3osa-
HUIO COBPEMEHHbIX METOJO0B Nle4eHUs (TapretHas u XxuMuoTepa-
nus, ny4esas Tepanus u XMpypru4eckoe neveHue). B ceasm ¢ atum,
YBENIMYUIIOCH BpeMs 6e3peLnanBHOIO Te4eHUs OHK03aboneBaHus
1 NPOACIKNTENBHOCTb XN3HKU 60MbHbIX. O4HAKO PsA NPOTUBO-
OMyX0JeBbIX NPenaparos, NpuMeHsiemMblx npu neveHuu PMXK, 06-
nagaet KapamotokcuyHocTbio [1]. Moka3aHo, 4TO CepAeyHo-Co-
CyoucTble 3a60neBaHUs ABNAOTCA BTOPOW BeAyLUed NpUHUHON
CMEPTHOCTM CPEAm XXEeHLMH, nepeHecwmnx PMXK [27]. CHmkeHue
CUCTONNYECKON ChYHKLMM CepaLa ABNAETCA HaMbornee pacnpocrTpa-
HEHHbIM NPOSAB/IEHNEM KapAWOTOKCWYHOCTM NMPOTUBOOMYXO/EBON
Tepanuu [7]. K gpyrum nposiBneHnam KapamoTOKCUHHOCTU OTHO-
CATCA apTepuanbHas runeptoHus (Al), 0CTPbIA KOPOHAPHBINA CUH-
JpOM, apuTMun 1 TPOMO6O3bI. B nocnefHue rofbl Ans BbIABNEHUS

Csepnenus 06 asTopax:

YasoBa
Wpuna EBreHbesHa

KapAMOTOKCMYHOCTI NPOTUBOOMYXO/EBOM Tepanuu NPUMeHATCS
Takne MeTOAb!, Kak anekTpokapauorpadms (IKI); axokapamorpa-
thum (3xoKT) ¢ knaccuyeckum onpeneneHneM pakumm Bbiopoca
nesoro xenygoyka (OB J1K) no metony Simpson’s biplane u no-
Kasarens rno6ansHoii npogonbHon gechopmauun JIK (GLS) no
JaHHbIM TEXHONIOTUU HEJONNNEPOBCKOro N306paXeHNs MMoKapaa
B ABymMepHOM pexxume (2D Speckle Tracking Imaging); onpenene-
HUe YPOBHA GUOMAPKEPOB NOBPEXAEHUS MUOKAPAA U MArHUTHO-
pe3oHaHcHas Tomorpadous (MPT) cepaua.

Takum 06pa3oM, paHHAS AUArHOCTUKA U CBOEBPEMEHHOE Bbl-
fIBNIEHNE KapAMOTOKCMYECKMX 3(DMEKTOB MPOTUBOOMYXONEBbIX
npenapaToB Mpu NeYeHun XeHwmH PMXK aBnsoTca ogHAMN 13
3ajja4 ChopMMUPOBABLLEroCs B NOCNEHUE rOAbl HANPaBMeHUs B
MeauunHe — KapanooHkonorum [1].

KnioueBble CnoBa: Kap4nooHKOI0Mvsl, apTepualibHas runepro-
HUS, KapANOTOKCUYHOCTb, TEXHOJIOMUS CIIEKIT TPEKUHT, XUMUOTE-
panus, PaKk MOJI0YHOW Xee3bl.
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KAPOVMOTOKCUYHOCTb XVIMOTEPAIVIN

AKTYAJIbHOCTb

B CTpyKType 3/110Ka4yecTBeHHbIX HOBOOGpa3oBaHun PMXK sB-
nseTcs Hambonee pacnpoCTpaHeHHbIM BUAOM paKa Y XXeHLUMH BO
BCEM Mupe [22]. PaHHAS AMarHOCTMKa paka WU LOCTMXEHWUs Co-
BPEMEHHOII Tepanum NpuBesiu K 6oee ANNTENbHOR PEMUCCUN 3a-
60N1eBaHNA U NPOANEHUI0 NPOAOMKUTENBHOCTU XN3HU 6ONbHBIX
PM>X. OfHako psag npoTUBOONYXONEBLIX Mpenapatos o6nagaet
KapLMOTOKCMYHOCTBIO. K (hakTopam pucka pasBuTus KapamnoTok-
CWUYHOCTM OTHOCATCA [5,7]:

* KYMyNATUBHAs [03a XMMUONpenapara;

* BO3pacT 60nbHOro(> 65 net n <18 ner);

* XXEHCKUIA o,

* HaIM4Ke cepaeyqHo-cocyancTbix 3abonesannii (CC3);

* TUN XUMKUONpenapara;

« 06LLas [,03a, PEXMM W NyTb BBEJEHUS XMMUONPenapara;

* 0JHOBPEMEHHOE BBEJEHWE LPYruX KapAMOTOKCUYECKMX Npe-
naparos;

* COYETaHNe XUMIOTEPanum ¢ JTy4eBoi Tepanueis;

* 0611y4eHMe CPeSOCTEeHUs B aHAMHes3e.

AptepuanbHas runeptoHus (Al), ABNAsCb O4HUM M3 Hanbonee
pacnpocTpaHeHHblx CC3, 4acTo CONpOBOXAET TeYeHNe OHKO3a-
6onesaHua. B Poccuitickon ®egepaunu, no faHHbIM 3nnaemuno-
nornyeckoro uccneposanus ACCE (3nmpemuonorus CepaeyHo-
cocyancTbix 3abonesaHunii B pernoHax), Al BoisineHa y 49,4%
MY>XX4UH 1 41,6% XeHwmH [21]. Mo faHHbIM rocnuTanbHoro Pe-
FUCTPA 3110Ka4Y€CTBEHHBIX OHKONOrMYeCKNX 3a60/1€BaHUIA, B KOTO-
PbIiA 661710 BKNHOYEHO 17712 60nbHbIX, Al 6b11a Hanbonee 4acToim
conyTcTaytoWwmMMm 3abonesaHunem (38%) y OHKONOTUYECKMX 60Sb-
Hbix [20]. [nsg Al 1 3noKa4eCTBEHHbIX HOBOOOPA30BaHMIA Onpe-
JeneHbl 06wme (PakTopbl puUcka, Cpean KOTopbiX [ Manonog-
BVXKHBII 06pa3 XU3HW, 0XMPEHUe, KypeHue, 3noynoTpebneHme
ankoronem u ap. [20]. YeenuueHue npoaomKNTENbHOCTU XUSHN
nojen, JOCTUTALLMX CTapyecKoro Bo3pacrta Cnoco6CTBYeT po-
CTY CepAeYHO-COCYAUCTBIX U OHKOMOrMYECKIUX 326051eBaHNIA.

MoMUMO TOKCUYECKOro BO3AECTBUS HA MUOKapS, XMMNOTepa-
NN MOXXET NOPaXaTb COCYANCTYIO CTEHKY apTepuid. 10 AaHHbIM
Paaladinesh Thavendiranathan noBbileHne XeCTKOCTU apTepuii
ABNAETCA OOHUM W3 PaHHWX MPOSIBIIEHWNIA BA30TOKCUMYECKNOrO
ahhekTa XUMMOTEPaANUK, KOTOPas ABNSETCA NPUYUHONA Nporpec-
cuposaHua Al unu ee pa3suTusa Ha poHe nedeHnsa [19].

B mMeTaaHanu3e, npoBeJeHHOM Ranpura ¢ CoaBT., BKNHOYMBLUEM
12656 60/1bHbIX C OHKONOTMYECKUMU 3a6051eBaHUAMM PA3TINYHOI
nokanuaauuu, nony4yaslwmnx NeveHne 6Gesal3ymadom, 4actoTa
nHayumposaHHoi Al coctasuna 23,6%, u3 Kotopbix 7,9% cooT-
BeTcTBOBanu 2 unu 3 crenedn Al [23]. Takum o6pasom, Al siB-
NAETCA O4HUM W3 OCIOXHEHWI XummoTepanun. B To xe Bpems,
Hanmyue ucxofHoi Al unu ee passuTie B NpoLiecce Xummorepa-
NN ABNSETCA OAHUM U3 (DAKTOPOB PUCKA Pa3BUTUS KApLUOTOK-
CUYHOCTH.

Cpean MexaHW3MOB KapAWOTOKCUYHOCTM, MHAYLMUPOBAHHON
XUMMOTEPANUEN, PASNNYaIOT:

* IPSIMOE TOKCUYECKOE JECTBUE HA KapLUOMUOLNTLI;

* BO3JENCTBIE HA CUCTEMY KOArynsuum;

* APUTMOrEHHBIA 3GHCDEKT (HaLLe - NyTem YANuHeHNs uHTepeana QT);

* TUNEPTEH3NBHOE AENCTBUE;

* Hecnevuncu4ecKoe BocnaneHune Muokapaa u / unm nepukapga [6].

Mo noBpexaaroLemy AeMCTBUIO Ha MWOKApA Xumuonpenaparbl
[enatca Ha asa tuna [4]:

K | Tuny oTtHocATCA npenapartbl ¢ NPAMbIM TOKCUYECKUM BO3-
[eiCTBMEM Ha CeppaLe, YTO NPUBOLAUT K anonTo3y KapamoMuoLm-
TOB U, KaK CNeACTBME, K HEOOpaTUMON AMCHYHKLMKM MIUOKapaa

JIK. [JaHHbIN TUN XapakTepeH [Ans aHTPALMKITMHOB, NPU NeYeHnN
KOTOPbIMU PUCK Pa3BUTMS KapANOTOKCUYHOCTM 3aBUCUT OT KyMy-
NATUBHON [103bl.

K Il Tuny oTHocATCS npenapatbl, NPU NEYEHWM KOTOPbIMM
Pa3BNBAETCA KapAWOTOKCMYHOCTb, KOTOpas UMeeT 06paTUMbIi
xapakrtep. [ns npenapatos |l Tuna, B otnuyme ot | Tmna, He xa-
paKTepHa 3aBMCMMOCTb OT KYMYNATUBHOM A03bl, OAHUM U3 Taknx
XUMUONpPenapaToB ABSETCA TpacTy3ymal.

HanbonbLUMM LMTOTOKCUMYECKUM eiiCTBMEM 06NafaloT aHTpa-
UMKNUHBI, MOHOK/OHAMbHbIE aHTUTENA, UHIMOUTOPLI TUPO3UHKU-
Ha3bl, ANKUNUPYIOLLME Npenapartbl 1 MHTEpdepoH anbga [2-4].

B cBSI3K C BbICOKOW 3(DPEKTUBHOCTLIO NPU NEYeHUN 3110Kave-
CTBEHHbIX HOBOOGPA30BaHUI PA3NMYHOI NOKANM3aLNKu aHTpaLu-
KMWUHbI BKITIOYEHbl BO MHOTME CXEMbl JIEHEHUS OHKONOTNYECKNX
3a6oneBaHuii. G yBennyeHnem [03bl aHTPaLUKIUHOB YBENUYMBA-
eTCA PUCK pa3BUTMS AUCYHKUMM Muokapaa JDK, 4yTto onpege-
nseT Heb6NaronpuUATHbLIA NPOrHO3 AN 60MbHOIO, NepeHecLlero
OHK03a60MeBaHNe, B NnaHe Pa3BUTUS CMMNTOMOB CepheHHON
HepgocTtaToyHocT (GH). B page nccnegosaHuit 66110 NpoAEMOH-
CTPMPOBAHO, 4T0 5% yvactoTa CH accoummnpoBanach ¢ KyMynsTue-
HOiA 7030i1 JoKCcopy6uLnHa, paBHoit 400 mr/m?, puck CH Bo3pac-
Tan 1o 48% npu KymynsTuBHOI [103e AoKcopy6uumHa 700 mr/m2,
YcTaHOBNEHa 3Ha4YMTENbHAs BapuabenbHOCTb B OTBET HA fieYeHmne
AHTPALNKIMHAMU Y OHKONOTUYECKNX BONbHbIX [7].

[To BpemMeHM pa3BuTMa AUCyHKLUKM Mruokapaa JTIXK npw neve-
HUM aHTPALMKIIMH coflepXKaLMi NPOTUBOOMYXOMEBbIMM Npena-
patamu y 60nbHbIXx PMXK pasnuyatoT 0CTpoe U XPOHUYECKoe Mo-
paxeHne muokapaa [6, 11]. OcTpas KapaUOTOKCUHYHOCTb 06bIYHO
NPOABAAETCA B BUAE PA3NNYHbIX HAMKENYA04YKOBbIX HApyLIEHWIA
puTMa cepaua, Hecneumguyeckummn nameHeHuamn Ha 3K (ya-
nuHeHne nutepsana QT u QT KOPPUTUPOBAHHbIN) U NpexoasLLel
6eccumnToMHoM gucdyHkumen JDK (cHuxkenne ©BJK)) [6]. Mo-
Ka3aHo, 4T0 0CTpas KapAMOTOKCWYHOCTb Pa3BMBAETCS B MeHee
4yem B 1% cnyyaes nocne UHAQY3UU Xummuonpenapara n 00bI4HO
o6paTima. XpoHMYeckas KapanoTOKCMYHOCTb MOXET BO3HUKHYTb
B TEYEHMe NepBoro rofa nocne 3aBepLUeHns NPOTUBOOMYXO/EBO-
o fIe4eHNs (paHHAS KapAWOTOKCUYHOCTb) MK NO3XKe (No3aHASA
KapAMOTOKCMYHOCTB) [7].

MpeawecTByOLLENn pa3BuUTMO XpoHuyeckoid GH npu nposeae-
HUM XUMWUOTEpanuu KapanoTOKCUYECKUMM npenapaTtaMii MOXeT
ObITb Nepuoa CyOKNMHUYECKOro nopaxeHus muokapaa JIXK, Ko-
Topas He nposBsnseTcsa cumntoMamu CH 1 He BbISIBASETCS C NO-
MOLLbIO TPAANLIMOHHOIO onpefeneHns dpakuun OBJK no meTo-
ay Simpson’s biplane.

Takum 06pa3om, KapaMoTOKCUYHOCTb Y 60JbHbIX PVDK MoXeT
BapbUPOBaThb OT CYOKMUHWYECKON AMCYHKUMM Muokapaa JIK
10 HeobpaTumon CH ¢ dhaTanbHbIM Ucxo4om [6]. B CBA3KM C YeMm,
npu NPOBeEHNA XUMMOTEPANMN MOHUTOPUPOBAHNE CTPYKTYPHO-
(byHKUMOHaNbHOro coctosHusa JIK v ypoBHa AJl y oHKonoruye-
CKMX BOJSIbHbIX ANA BbIABNEHNS CYOKNUHWUHECKOW AUCYHKLUM
Muokapaa JIK n paspaboTtke Mep No KapauonpoTeKkLmumn ABnseTcs
aKTyanbHbIM.

METO[lbl BbIIBNIEHNAA KAPINOTOKCUYHOCTH

Mo AaHHbIM €BPONENCKMX U POCCUACKIUX pekoMeHpauuii [7, 25]
(manee pekomeHAaLn) OCHOBHbIMM METOAAMW AMArHOCTUKN Kap-
JNOTOKCUYHOCTY ABNAOTCA: aNnekTpokapanorpadus (3KI), axokap-
anorpacoua (3xoKr), onpeneneHne 6MOMApKepOB MOBPEXAEHUS
MMWOKapAa u MarHuTHO-pe3oHaHcHas Tomorpadus (MPT) cepaua.

InekTpokapauorpadma. Bcem 60bHBIM C OHKONOMNYECKUMU
3a6oneBaHuAMKU pekomenayetcs nposefdeHne KM go Havana
W nocne feyvyeHns NPOTUBOONYXONEBbIMU XMMWUONpenapaTamm.
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KapanoToKCMYHOCTb XUMMOTEPANUIN MOXXET NPOABNATLCS B BUE
Taxukapanu, n3MeHeHus cermenTa ST-T, HapyLWeHUAMU pUTMa 1
NPOBOAMMOCTH, a TAKXe YAINHEHWEM NPOAOMKUTESIbHOCTI WUH-
Tepeana QT [7]. Moka3aHo, YTO U3 BCEX XMMMOMNPENapaToB Yalle
HabntogaeTcs yanuHeHne uxtepsana QT npu neyeHUn TPUOKCU-
[0M MbILLIbAKA, KOTOPbIA NMPUMEHAETCS ANS NEYEHNs HEKOTOPbIX
neriko3oB n muenomax [8]. YanuneHue uutepsana QT Moxer
ObITb BbI3BAHO HE TO/ILKO MPOTMBOONYXONEBbIMI NpenapaTamii, a
TaKXe 3NeKTPONUTHLIMU HAPYLUEHUAMMI, NPUEMOM NPOTUBOPBOT-
HbIX JIEKAPCTBEHHbIX CPELCTB, aHTMOUOTUKOB 1 Ap. [9].

Ixokapauorpatms. B BbisiBNEHMN CyOKNUHWYECKON Kapamo-
TOKCUYHOCTK 60NbLUYIO ponb npenctasnaet IXoKI. Y oHKonoru-
4ecKnx 60MbHbIX B X0fe NOArOTOBKM K XUMWUOTEpanuu, BO BpeMs
W nocne Tepanuu paka pekomeHayetcs nposedeHne IxoKI kak
OAHOr0 K3 Hambonee WHAOPMATUBHLIX METOJOB AMATHOCTUKM
CTPYKTYPHO-(YHKLMOHANBHOTO cocTosHMA cepaua [9, 10]. B
KMWHUYECKOA NpakTUKe ANS BbISBIEHUS KapAWOTOKCUHHOCTM
NPUMEHSIOTCS, NpeXAe BCero, 06LENPUHATbIE MNoKasaTenu, B
yactHocTi, ®BJTXK no metogy Simpson’s biplane. B pa3nnyHbix
NccneaoBaHUsAX UCMNONb30BANNUCh Pa3Hble MOPOrOBbIE 3HAYEHUA
ONA OnpefefieHns KNMHUYeCKM 3Ha4umoro cHukenms ®OBJIDK.
Tak, no gaHHbIM AMepUKaHCKOro 06LLecTBa axokapamorpadum n
EBponeiickoi accoumaLmi no BU3yanu3npyowmm MeToAoM B Kap-
auonoruu, cHukeHne @B J1XK 6onee 10% 0T MCXOHOTO YPOBHS Y
HKe 53% ABNATCA NPU3HAKaMKU PasBMTIS KapaNOTOKCUHHOCTM
Ha dhoHe nposegeHns xummoTtepanum [11]. Mo JaHHbIM PEKOMEH-
[aunii, NPpUHATLIX Ha EBponenckoM 06LLEeCcTBe Kapanonoros [7],
cHmxeHne ®B JIK 6onee 10% 0T MCX0AHOT0 YPOBHS 1 HUXe 50%
ABNAIOTCA KPUTEPUAMU KAPANMOTOKCUYHOCTU. HEKOTOpPbIE aBTOPbI
Onpeaensny KapamoToKCMYHOCTb NPOTUBOOMYXONEBOM Tepanuu
Kak cHmKeHne OBJIK >5% 0T UCXOHOTO YPOBHA Y O0MNbHbIX C
cumntomamm CH n ®B J1XK >10% — y 60MbHbIX C OTCYTCTBUEM
cumntomoB CH n ®B J1XK <55% [26]. MuHuMu3aums owmbok B
onpegenedun OBJIK, KoTopas MOXXET UMETb MECTO B MpaKTUKe
Bpaya, HUBENUPYIOTCA 3KcnepTHbIM kKnaccom Y3 annapara, Ksa-
nupukauumen cneumanucTa, NpoBeaeHnemM UCcneaoBaHus OaHUM
1 TeM XXe Bpayom [7].

[MokaszaHo, 410 ®OB JIXK He 0CTaTO4HO YYBCTBUTENbHA NS Bbl-
ABMEHNA PAHHUX CYOKIMHWYECKUX W3MEHEHWI COKpPaTUTENbHON
(pyHKuMm muokapga [13]. B cBa3u ¢ atum B nmocriefHee Bpems
00/bLLOe BHAMAHME YAENSAeTC HOBbIM 3X0KapAMorpatmyecKum
TEXHONOrMAM — HefoNnNNepoBCKOro U306PaXeHNs MUOKapaa B
ABYMEpHOM 1 TpexmepHom pexxumax (2D u 3D Speckle Tracking
Imaging) [7,18,25]. MonyyeHbl npenBapuTesibHble OAHHbIE, 4TO
3T METObl NO3BOSAT BbISBAATL PAHHWE W3MEHEHMS, NpeaLle-
CTBYtOLLME CHKeHU0 OB JTXK u passutuo cumntomoB CH [18].

TexHonorus HeAonnaepoBCKOro M306paXeHWs Muokapaa B
[BYMEPHOM peXume NPUMEHSETCS N1 OLEHKU NapameTpoB fe-
hopmauun JDK. Moa gedhopmaumein NOHUMAKOT U3MEHEHME [JTN-
Hbl MbILLEYHOTO BOSIOKHA B TEYEHME CEPAEYHOr0 LMKNa, n3meps-
emoe B npoueHTtax (%). MeToa OCHOBaH Ha aHann3e LBUXEHMs
YepHbIX Unn 6enbix NATeH (speckle) Ha cTaHAApPTHOM 3XOKapAau-
orpadom4eckom N3o6paxxeHnn B IBYMEpHOM pexume (B-pexum)
B TEYeHUe CepAeyHOoro uMkna ¢ NoMOLLbiO CheLnanbHoOro npo-
rpaMMHOro obecneyeHus. MonoxeHne KaXAoro nsTHa onpege-
NAETCA U NPOCNEXMBALTCA HA NOCNEA0BaTeNbHbIX Kaapax. Kaye-
CTBO BU3yanu3auuu o6ecneynBaeTCcs BbICOKON 4aCTOTON CMEHbI
kagpos (50-100kagp/cek). [yTem nNoKagpoBOro OTC/EXWUBAHUSA
OnpefensieTcs pacCTosiHUe, Ha KOTOPOe NepemeLLaeTcs NATHO OT
Kagpa K Kafpy W, y4nTbiBas 4acToTy CMeHbl KapoB — CKOPOCTb
OBWXKeHMs naTHa. CermMeHTbl C MAIOXUM Ka4eCTBOM M306paxe-
HUS MCKNIOYAOTCA M3 aHanu3a nporpaMmHbIM o6ecneyeHunem. B

NporpamMMHOM 06eCcneqeHn 3an0XeHo NOCTPOEHNE KPUBbIX Ae-
thopmaumn ans Kaxaoro cerMeHTa Muokapaa. Takum o6pasom,
No ABWXEHUID NATHWUCTbIX CTPYKTYP MONYYalOTCA faHHbIe O Ae-
thopmaumn Bcex y4acTKOB MUOKap/a, OLEHUBALOTCS NPoA0sbHas,
pafuanbHasa v upKynapHas gegopmaumn Mmuokapgaa [12].

OrpaHuyeHneM MeTofa ABASETCH HEBOSMOXHOCTbL €ro npoBe-
[eHUs y GONbHbLIX C HapyLleHnsaMu putma cepgua [12]. BaxHo
OTMETUTb, 4TO A1 NPABUSILHOMO U ONTUMANbHOMO ONpeaeNeHus
rpaHuL SHA0Kapaa HeobxoaMma XopoLLas BU3yannaawus u Bbico-
KO€ Ka4eCTBO [iBYMEPHbIX N306paXeHNIA.

Ha cerogHawWwHUA JeHb W3 BCeX Nokasateneil aedpopmauun
JIK Hambonee M3yd4eHHbIM SBMAETCA MOKa3aTtesb NPOAOJSIbHOW
rno6anbHoit gechopmaumm (GLS), KOTOpbIA OLEHMBAETCS U3 TPeX
BEPXYLLUEYHbIX NO3ULMIA 1 NpeacTaBnseT Tonorpaduio 17 aHanm-
3npyembIx cermeHToB JIK B BUAE Tak Ha3blBAEMOr0 “Obl4bero
rnasa”. [Jo HacToALLEro BPEMEHM He CYLLECTBYET 0OLIENnpPUHS-
TbIX HOPMATUBOB ANS 3TOrO MOKasaTens, KOTOPbIA 3aBUCUT OT
BO3pacTa, nona 60JbHbIX, MCMOMb3YEMOro 3xoKapanorpaduye-
ckoro npuéopa [11]. Bmecte ¢ Tem, pagoM uccrnefoBatesien B
X0[ie BbINOJIHEHHbIX PaboT Yy 300POBbIX NAL ObINN YCTAHOBMEHDI
cpedHue 3HadveHns ans nokasatens GLS, KoTopble COCTaBnAOT
>-20,0%[11]. CornacHo pekoMeHAaUWAM, AWarHOCTUYECKUM
KpuUTepuem pasBuTus CyoKNMHNYECKON KapauOTOKCUYHOCT CYU-
TaeTcs CHUKeHue nokaszartens GLS oT mcxoaHoro yposHs 6onee
15% [7]. Pap aBTOpPOB NonarawoT, 410 nokasatenb GLS go xumu-
oTepanuu W Nocne Nie4yeHns NpoTMBOOMYXONEBbIMK Npenapara-
MW 0acT BO3SMOXHOCTb BbISIBNIATb PAHHION KapAMOTOKCUYHOCTb
110 BbIPOXXEHHOr0 CHMXeHns OBJIK n passutusa cumntomos CH
[7,10]. B uccnenoBaHuu Stoodley ¢ coaBT. npoBefeHa CPaBHU-
TenbHasa oueHka ®B JTXK 1 nokasatens rno6anbHON NPoJ0NbHON
nedpopmauum JHK y xeHwmd ¢ PMXX oo xummotepanum u yepes
HeJento nocne ee OKOHYaHWA. bblno NOKa3aHO CTAaTUYECKU 3Ha-
4MMOE CHUXeHUe nokasatens GLS, B 10 Bpems kak OBJTIXK po-
CTOBEPHO He MeHanach [14]. Moxoxune pe3ynbTatbl 661U NOMY-
YeHbl B uccnegosadum A. Boyd ¢ coaBsT., B KOTOPOM Takxe 6bIso
NoKa3aHo CTaTUCTUYECKN 3HAYUMOE CHUXKeHMe nokasatens GLS
npu NpPoBeAeHUn xumuotepanuu, npu atom OB JIXK cHuxanace,
HO OCTaBanach B Mpefenax HopManbHbIX 3Ha4YeHwnil [15].

BmecTe ¢ TeM, OrpaHM4eHHOE YNCNO UCCNeA0BaHUA U OTCYT-
CTBUE YOeAUTEeNbHbIX [0Ka3aTeNbCTB 3HAYUMOCTU CHUDKEHUS
nokaszarens GLS npw npoBeAeHUM XUMUOTEPANUM Yy OHKONOMU-
4ecKnx 60NbHbIX NOKA He JaeT OCHOBAHWUS ANS NpepbiBaHUs fe-
YEHUS! UM YMEHbLLEHWS [03bl XUMUONpenapaTa, O0CHOBbIBASACH
TOJIbKO Ha CHYUXXEHWUM 3TOro nokasarens [7].

TexHonorus HeAonnIepoBCKOro M306paXeHns Muokapaa B
TPEXMEPHOM pEeXuMe, B OTIIMYME OT [JBYMEPHOr0 pexuma, no-
3BONSIET NPOBECTM OLHOBPEMEHHYIO OLEHKY BCEeX napameTpoB
nedopmauym JIX (rnobanbHas NpoaosibHas, LMpKynsapHas u pa-
AnanbHas), 4To 3HA4YUTENIbHO YNPOLLAET NpoLeaypy BbISIBAEHMUS
nedopmauu. C nomoLLbio AaHHOM TEXHONOMMN TaKXXe onpeaens-
eTCs HOBbIA NnapameTp Aecpopmaumn — Global Area Strain (GAS).
MpennonaraeTcs, 4T0 TPEXMEPHbIA PEXUM HeLonnaepoBCKOro
N306paXKeHns MUOKapaa no3BONNT NPOBECTH 60fee NOSHbIN aHa-
nu3 cocTosaHua yHkuun JIK y 60nbHbIx PMXK npu nposeeHnn
xumuotepanuu [18]. B nuteparype UMeoTca eAMHUYHBIE JaHHbIE
No NMPUMEHEHWIO TEeXHONOMNU HeAONMNIePOBCKOr0 M306paXKeH!s
MWUOKapJa B TPEXMepHOM pexume Yy 60nbHbiX PMXK. B uccne-
nosaHun Giro Santoro ¢ coaBT. NpoBeAeHO M3yyeHue Aedop-
MaLMUOHHbIX CBOMCTB MUOKapAa JIXK no AaHHbIM ABYMEPHOro u
TPEXMEPHOr0 PEXMMOB TEXHONOMMN HEAONMNIEPOBCKOro M306pa-
xeHusa y 100 xeHwwmH PMXK, nonyyaioowmx aHTpaunknue coaep-
XKaLLyo XUMKUOTepanuio. ABTOPbI OTMETUNIN CHUKEHWE BCEX na-
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KAPOVMOTOKCUYHOCTb XVIMOTEPAIVIN

TexHonorus HefoONNNEPOBCKOro M306paxeHUs MUOKapAa B ABYMEPHOM pexume

cxonHo

lMocne 8 KypcoB XxummoTepanuu

GLS=-21,5%

GLS=-18,8%

TexHonorus HeAONNNEPOBCKOro 306paXeHNUA MUOKApAa B TPEXMEPHOM peXxume
MicxoaHo

GLS=-15,0% GCS=-12,0%

GRS=34,0% GAS=-25,0%

[Tocne 8 KypcoB aHTpaUNKNMHCOAEPKALLEN XuMuoTepaninm

GLS=-6,0% GCS=-7,0%

GRS=17,0% GAS=-13,0%

PucyHok 1. 3Ha4yenuns gedpopmaumii JIK no gaHHbIM TEXHONOrMK HEAONNNEPOBCKOro W306paXeHns MUOKapaa B IBYMEPHOM
u TpexmepHom pexumax (2D u 3D SpeckleTrackinglmaging) ucxopHo u nocne 8 KypcoB XummuoTepanum

paMeTpoB AechopMaLiK No AaHHbIM ABYMEPHOrO 11 TPEXMEPHOr0
PEXMMOB, HO Hanboee 3Ha4NMbIM 6bIN10 CHUKEHNE NOKa3aTesen
GLS n GAS no faHHbIM TPEXMEPHOro pexuma. Takum 06pasom,
ObINI0 NOKA3aHO NPEUMYLLECTBO TEXHONOrMW HEAONNNEPOBCKOrO
1306paXKeHNs: MMOKapaa B TPEXMEPHOM PEXWUME B BbISIBIEHWN
CYOKMHNYECKON KapauOTOKCUYHOCTI NO CPABHEHUIO C OBYMEp-
HbIM pexumom [18].

B ®I'bY «HMWLU kapanonornn» MuHsapasa Poccum npoBoanT-
Sl UCCNeA0BaHNE, LeNbio KOTOPOr0 SBMSAETCS BbISBEHNE PaHHEN
CYO6KNMHNYECKO KapAMOTOKCMYHOCTH Y 60J1bHBIX PMXK npu npo-
BEJEHUMN aHTPALMKNKUH cofepxxallei xummotepanuu. dedopma-
LIMOHHbIE CcBOICTBA MuoKapaa JIXK mayvatorcs metogom IXoKI
C NPUMEHEHNEeM TEXHONOrMKU HeaonnnepoBCKOro M306paxeHNs
MWOKapAa B ABYMEPHOM U TPEXMEPHOM pPEeXKmax B COMOCTaB-
NEHUN ¢ TPaanLMOHHbIM onpegenerduem @B. lMpeasaputesibHble
pe3ynbTaTbl Y 0TAeNbHbIX 60/bHbIX PMXK 10 1 nocne neveHums
AHTPALNKNUH COAEPXKALLEA XMMUOTEPanUM NOKa3bIBAOT NPenMy-

LLLeCTBO TPEXMEPHOr0 peXKMMa TexXHONOrum HefonniepoBcKoro
N306paXeHNs MUOKapha B OLEHKE YXyAweHus AedopMaunoH-
HbIX CBOCTB Muokapga JIK.

Ha pucyHke 1 npuBeféH KNMHWYECKM cnyyain 6onbHoi A., 40
NeT, C YCTAHOBMEHHbIM AMArHO30M 3J710Ka4eCTBEHHOr0 HOBOOOG-
pa3oBaHWA TKaHW MOJIOYHOM XKeslesbl, paka npaBol MOOYHON
Xenesbl. [py nepBoHa4anbHOM OCMOTPE Kapavonorom (40 Xu-
muoTepanmu) Al, 4acToTa cepAeyHbix cokpaeHuin, KT, IxoKr —
B npefenax HopmanbHbIX 3Ha4eHwid. JledeHne PMXK nposoau-
NI0Cb B TeYeHMe 2 MeCsLEeB aHTPALMKIINH COAepXaLLmMm Xumu-
onpenapatamu, BK/KYas AOKCOPYOULMH, @ TaKXKe LMCNAATUH K
naknutakcen. ®B JIK no metoay Simpson’s biplane ucxoaHo co-
ctasuna 68%, nocne xumuotepanuu — 62%. B 1ByMepHOM pexu-
Me TEXHONOrMN HeAONMNIEePOBCKOr0 N306paXeHUs MuoKapaa no-
Kasatenb GLS ucxogHo 6bin B Npeaenax HopManbHbIX 3HA4EHMIA
(-21,5%), nocne xumuotepanum coctasun -18,8%, Takum o6pa-
30M, OTMEYaNIOCh €ro CHIKEHNE, KOTOPbIA He LOCTUT LUArHOCTU-
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4eCKOro Kputepus CyoKNMHNYECKOit KapaumoToKeuyHocTn. Mccne-
[0BaHME B TPEXMEPHOM peXxume nokasano 605iee BbIpaXEHHOE
CHUKEHWe BCex napameTpoB Aedopmaunm Ha hoHe NpoBeeHUs
xumuotepanuu: nokasatenb GLS cHuauncs Ha 60,0%, noka-
3arenb GCS — Ha 41,0%, nokasatenb GRS — Ha 50,0% n GAS -
Ha 48,0% OT UcXoaHOro ypoBHA. Takum 06pa3om, y JaHHOW 60Mb-
HOW TPEXMEPHbIA pPexXum okasasncs 6onee aPPEKTUBHbIM B Bbl-
ABNEHUMN CYOKITMHNYECKOA KapANOTOKCMYHOCTM NPK NPOBeAEHNN
XumuoTepanuu.

buomapkepbl noBpexaeHus MUokappa. B nocnegHue rofbl B
KapAMOOHKONOrNM C LIeSbio OLEHKN pUCKa pa3BuUTMS KapauoTOK-
CWYHOCTW Ha (hOHE NPOTUBOOMYXOMEBOI Tepanu NCNOoMb3YHTCS
cepAeyHble 6UOMApPKepPbI: BbICOKOYYBCTBUTENbHbIE TPOMOHWUHbI U
HaTPUilypeTnyeckne nentuabl.

B AnarHocTuke uHGapKTa Mnokapaa B Ka4yecTBe YyBCTBUTESb-
HbIX 1 CNeundUYecKUX AnarHocTUHECKMX MapKepoB LIMPOKO MC-
MnoJsib3YtOTCA CepAeyHbIe TPOMOHKHBI, TaKWe Kak TPOMoHuH T (TnT)
1 TPONOHKH | (Tnl). 3T BuOMapKepbl CTann Takxe UCNoNb30BaTh
ONS BbIABNEHWUS KAPAMOTOKCUYHOCTM, UHAYLMPOBAHHON XUMMO-
Tepanueii. B nutepatype UMELOTCS AaHHbIE 0 YYBCTBUTENLHOCTM
TPOMOHMHOB B 3aBUCUMOCTW OT NPUMEHSEMON A03bl XUMUOMpE-
napata. 10Ka3aHo, Y4TO MOBbILIEHWE TPOMOHUHOB NPU NEYEHMM
3/10Ka4eCTBEHHbIX HOBOOGPA30BaHM CBA3AHO C NIEHEHWEM Bbl-
COKUMM [03aMK aHTpaunknuHoB [16]. OgHako B mccnenoBaHui
Sawaya n Ky ¢ coaBT. 6bI/10 NOKa3aHO, 4TO CepAeyHble TPONOHU-
Hbl UMEIOT NPOrHOCTUYECKYH0 LEHHOCTb B NflaHe pucka pasBuTus
KapaMOTOKCUYHOCTY Y 60MbHbIX PMXK, nonyyatoLmx ymepeHHble
[03bl aHTPALVKIIMHOB B COYETaHWUU C TpacTyaymabom. oBbllue-
HWEe TPOMOHMHOB aCCOLMWUPOBANOCH C OTCPOYEHHbIM PA3BUTMEM
cumntomoB CH [17]. Ha cerogHsiLLHUA fgHb He onpeaeneH ypo-
BEHb AMArHOCTMYECKM 3HAYMMOrO MOBLILUEHMS BbICOKOYYBCTBU-
TeNbHbIX TPOMOHWHOB, KaK MapkepoB pUCKa PasBUTUS Kapawo-
TOKCUYHOCTU BO BPEMS 1 NOC/E XMMUOTEpanuu.

Mpn XumMmoTepanun B Ka4yecTBe Mapkepa KapanoTOKCUHHOCTM
TaKXXe MCMOMb3YIOTCS HATpUilypeTuyeckme nentTuabl (npeacepa-
Hblii HaTpuiypeTndeckunin nentug (ANP), mo3srosoil HaTpuitype-
Tnyeckuint nentug (BNP) n nentua-npegwectseHHuk (pro-BNP)).
HaTpuiypetuyeckue nentufpl NpeacTaBna0T co60M nenTuaHbIe
FOPMOHbI, KOTOPbIE CTUMYNPYIOT HATPWilype3 B OTBET HA M36bl-
TOYHOE MEeXaHW4YecKoe HanpsXKeHWe WK neperpysky 06beMOM
nosnocten cepaua [16]. B uccnenosaHuu Feola ¢ coasT. 6b110
BbISIB/IEHO NOBbILLIEHNe YpoBHS NT-pro BNP Ha npoTsxeHun asyx
neT Nocne NeYeHus aHTpaLUMKIUH CoaepXXallumm xuMmonpenapa-
Tamu. MoBbILLIEHNE HATPUIAYPETUHECKUX NENTUA0B aBTOPbI CBA3bI-
BaKOT CO CHDKeHUeM OB JTK >10% [24].

BmecTe ¢ TeM, NOBbILLEHNE KOHLEHTpaLuu 6OMapKepoB yKa-
3bIBAET HA MOBbILIEHHbIA PUCK Pa3BUTUS KapAMOTOKCUYHOCTM.
B HacTosilee Bpems HeT [0Ka3aTeNbCTB AN NPepbiBaHWS UMK
OTMEHbl XUMWOTEPanui, 0CHOBbIBASCb TOSIbKO HA MOBbILLEHUN
YPOBHS CepLeYHbIX GMOMAPKEPOB B NPOLIECCe JieveHus [7].

bofibHble C 6eccMmMnTOMHbIM CHUXKeHnem ®B JIXK, cooTset-
CTBYIOLLIEr0 OMpefeNeHNo KapanoTOKCUYHOCTH, 0COBEHHO C CO-
NYTCTBYIOLIMM MOBbILLEHNEM HATPUAPETUYECKNX MENnTUAOB, CO-
rnacHo pekomeHgaumam EOK (2016), moryT 6bITb pacCMOTPEHbI
Kak 60/bHble CO CTPYKTYPHbIM 3a60/1eBaHUEM CepALa C COXpaH-
Holn ®B J1XK, koTopble TpebyT MOHUTOPUPOBAHUS CTPYKTYPHO-
(PyHKLMOHANBLHOIO COCTOAHMA MUoKapaa JIXK [7].

MPT — oanH 13 COBPEMEHHBIX NHPOPMATUBHBIX METOA0B OLIEH-
KN CTPYKTYPHO-CDYHKLMOHANbHOMO cocTosHMa ceppua. Metoq
NO3BOMSET OLEHUTb 00LEMbl MONOCTEN CepAaua, COKPaTUTESb-
HYI0 OYHKLMIO MUOKapAa, TONLWMHY CTEHOK 1 Ap. B ¢BsA3n ¢ yem,
AaHHbIA METOA ABNAETCA NePCNEKTUBHBLIM B OLEHKE CYOKMNHUYe-

CKOIf KapAuOTOKCMYHOCTU. B nutepaTtype WMEKTCH eAuHNYHbIe
NCCneaoBaHNs, B KOTOPbIX NMOKa3aHo, 4TO NpW XumMuoTepanun B
KapauoMuoLuTax pasBnBatoTCa NPU3HAKN BOCMANEHUs, KOTOPbIe,
KaK npeanonaralT aBTOPbl, SBNAOTCA CYOKNUHWYECKUMU MpU-
3HaKamu KapamotokcuyHoctm [19]. Mo AaHHbIM pekomeHZauni,
y4acTku pybuesaHus n népo3a Mmuokapaa, nofyyYeHHble ¢ no-
MOLLbIO HAKOMMEHMS rafoNnHKNS B NO3AHIOK a3y, BO3MOXHO,
TaKXXe MMEKT NPOrHOCTUYECKOe 3HAa4YeHMe B PasBUTUW Kapauo-
TOKCUYHOCTK [7].

Ha ceroaHswHui aeHb Bonpoc ponn MPT B AnarHocTuke Kap-
JMOTOKCUYHOCTU NPOTUBOONYXOEBOr0 NEYEHUS ABNSETCA Mano-
U3Yy4eHHbIM 1 TPeOYeT AanbHEMLWNX nccnesoBaHuim.

3AKIHOYEHUE

B BbISBNEHUN CYOKNUHUYECKOI KapAWOTOKCUYHOCTM KNaccu-
yeckne MeTo/bl OMpeeNieHNst CUCTONMYECKON PYHKLMK cepaua
SBNAIOTCA HEJ0CTAaTOMHO YYBCTBUTENbHbIMW. Ha CeroHALIHWIA
JieHb NepCneKTUBHbIMK SBNAOTCA HOBble IXOKI TexHonorum He-
JIONMNePOBCKOro N306paxXeHns MUoKapaa B IBYMEPHOM W TPex-
MEPHOM peXumax ¢ onpefeneHnem necopMaLOHHbIX CBOACTB
MMOKapaa nesoro xenynoyka; MPT, a Takxxe onpeaeneHue ypos-
HS 6IOMapKepOB NOBPEXAEHNA MUOKApAa (BbICOKOYYBCTBUTENb-
Hble TPOMOHWHbI W HATpPUdypeTudeckne nenTuabl). MonyyeHsl
npefBapuTenbHbIe JIaHHble, Y4TO 3TW METOAbl ABNAKTCA 6Gonee
YYBCTBUTENbHbLIMI B BbISIBNIEHUN PaHHEN CYOKNMHWUYECKON Kap-
JNOTOKCWUYHOCTW, a, CNefloBaTeNbHO, 1 NPOBEAeHUs Mep No CBO-
€BPEMEHHOIA KapANONPOTeKLWK C LieMNbH YNyYLleHNs NporHo3a u
Ka4ecTBa X13HW 60M1bHbIX PVDK.
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SUMMERY

In recent decades, developed countries of the world have
made progress in the treatment of breast cancer, both because
of the early detection of cancer and the use of modern methods
of treatment (target therapy and chemotherapy, radiation therapy
and surgical treatment). Due to this, the time of disease-free
course of cancer and the duration of life of patients have increased.
However, a number of antitumor drugs have cardiotoxicity [1]. It is
shown that cardiovascular diseases are the second leading cause
of death among women who have undergone breast cancer [27].
Reduction of systolic function of the heart is the most common
manifestation of cardiotoxicity of antitumor therapy [7]. Other
manifestations of cardiotoxicity include arterial hypertension
(AH), acute coronary syndrome, arrhythmias and thromboses.

Information about authors:

Chazova Irina Ye.

In recent years, methods such as electrocardiography (ECG);
echocardiography (EchoCG) with the classical definition of the left
ventricular ejection fraction (LVEF) by the method of Simpson's
biplane and the global longitudinal strain of the left ventricular
(GLS) using data from the 2D Speckle Tracking Imaging;
determination of the level of biomarkers of myocardial damage
and magnetic resonance imaging (MRI) of the heart have been
used to detect the cardiotoxicity of antitumor therapy.

Thus, the early diagnosis and timely detection of cardiotoxic
effects of antitumor drugs are among the tasks of cardiooncology
—an area in medicine formed in recent years [1].
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CARDIOTOXICITY OF CHEMOTHERAPY

RELEVANCE

In the structure of malignant tumors, breast cancer is the most
common cancer in women all over the world [22]. Early diagnosis
of cancer and the progress of modern therapy led to a longer
remission of the disease and prolongation of life of breast cancer
patients. However, some antitumor drugs have cardiotoxicity. Risk
factors for cardiotoxicity include [5,7]:

« cumulative dose of chemotherapy;

« the age of the patient (> 65 years and <18 years);

- female;

« cardiovascular diseases;

« type of chemotherapy;

- total dose, regimen and route of chemotherapy administration;

« simultaneous introduction of other cardiotoxic drugs;

- combination of chemotherapy with radiotherapy;

« exposure of the mediastinum in the anamnesis.

Arterial hypertension (AH) being one of the most common
cardiovascular disease often accompanies the oncological disease.
In the Russian Federation, according to the epidemiological study
of ECDR (Epidemiology of Cardiovascular Disease in Regions), AH
was detected in 45.4% of men and 41.6% of women [21]. According
to the hospital register of malignant oncological diseases, in
which 17712 patients were included, AH was the most frequent
concomitant disease (38%) in cancer patients [20]. Common risk
factors for AH and malignant neoplasms are defined, among them
are a sedentary lifestyle, obesity, smoking, alcohol abuse, etc. [20].
The increase in the life duration of people reaching the senile age
promotes the growth of cardiovascular and oncological diseases.

In addition to toxic effects on the myocardium, chemotherapy can
affect the vascular wall of the arteries. According to Paaladinesh
Thavendiranathan, increasing arterial stiffness is one of the earliest
manifestations of the vasotoxic effect of chemotherapy, which is
the cause of the progression of AH or its development against the
background of treatment [19].

In a meta-analysis conducted by Ranpura et al., involving 12656
patients with oncological diseases of various locations treated with
bevacizumab, the incidence of induced AH was 23.6%, of which
7.9% corresponded to grade 2 or 3 hypertension [23]. Thus, AH is
one of the complications of chemotherapy. At the same time, the
presence of initial AH or its development during chemotherapy is
one of the risk factors for the development of cardiotoxicity.

The mechanisms of cardiotoxicity, induced by chemotherapy:

« direct toxic effect on cardiomyocytes;

« impact on the coagulation system;

« Arrhythmogenic effect (more often by prolonging the QT
interval);

« hypertensive action;

« nonspecific inflammation of the myocardium and / or
pericardium [6].

On the damaging effect on the myocardium chemotherapy drugs
are divided into two types [4]:

Type lincludes drugs with direct toxic effects on the heart, which
leads to apoptosis of cardiomyocytes and, as a consequence, to
irreversible left ventricular (LV) myocardial dysfunction. This type
is characteristic for anthracyclines, in the treatment of which the
risk of developing cardiotoxicity depends on the cumulative dose.

Type Il include drugs that, when treated, develop cardiotoxicity,
which is reversible. For drugs of the type Il, unlike the type |,
the dependence on the cumulative dose is not characteristic,
trastuzumab is one of such chemotherapeutic drugs.

The most cytotoxic effect is possessed by anthracyclines,
monoclonal antibodies, tyrosine kinase inhibitors, alkylating drugs
and interferon alpha [2-4].

Duetothe high effectiveness in the treatment of malignant tumors
of different locations, anthracyclines are included in many cancer
treatment regimens. With an increase in the dose of anthracyclines,
the risk of developing LV dysfunction increases, which determines
an unfavorable prognosis for the patient who has had cancer, in
terms of the development of symptoms of heart failure (CH). In
a number of studies, it was demonstrated that a 5% incidence of
HF was associated with a cumulative dose of doxorubicin of 400
mg/m?, a CH risk increased to 48% with a cumulative doxorubicin
dose of 700 mg/m?. There was significant variability in response to
treatment with anthracyclines in cancer patients [7].

Timing-wise LV myocardial dysfunction in the treatment of
anthracycline-containing antitumor drugs in patients with breast
cancer is distinguished between acute and chronic myocardial
damage [6,11]. Acute cardiotoxicity usually manifests itself in the
form of various supraventricular cardiac arrhythmias, nonspecific
changes in the ECG (prolongation of the QT interval and QT
corrected) and transient asymptomatic LV dysfunction (reduction
of the LV ejection fraction (LVEF)) [6]. It is shown that acute
cardiotoxicity develops in less than 1% of cases after the infusion
of chemotherapy and is usually reversible. Chronic cardiotoxicity
may occur within the first year after the end of antitumor treatment
(early cardiotoxicity) or later (late cardiotoxicity) [7].

Period before the development of chronic heart failure during
chemotherapy with cardiotoxic drugs may be the one of subclinical
lesion of the myocardium of the LV that does not show symptoms
of heart failure and is not detected by traditional definition of the
LVEF fraction by the method of Simpson's biplane.

Thus, cardiotoxicity in breast cancer patients can vary from
subclinical LV myocardial dysfunction to irreversible heart
failure with fatal outcome [6]. In connection with this, during
chemotherapy, the monitoring of the LV structural and functional
status and the level of blood pressure in cancer patients for the
detection of subclinical LV myocardium dysfunction and the
development of cardioprotection measures is topical.

METHODS FOR DETECTING CARDIOTOXICITY

According to European and Russian recommendations [7,25]
(here and after referred to as recommendations), the main
methods for diagnosing cardiotoxicity are: electrocardiography
(ECG), echocardiography (EchoCG), detection of biomarkers of
myocardium damage and magnetic resonance imaging (MRI) of
the heart.

Electrocardiography. All patients with oncological diseases are
recommended to carry out the ECG before and after treatment with
antitumor drugs. Cardiotoxicity of chemotherapy can manifest itself
in the form of tachycardia, changes in the ST-T segment, rhythm
and conduction disorders, and prolongation of the QT interval
[7]. It was shown that of all chemopreparations, prolongation of
the QT interval is often observed in the treatment with arsenic
trioxide, which is used to treat certain leukemias and myelomas
[8]. The prolongation of the QT interval may be caused not only
by antitumor drugs, but also by electrolyte disorders, the intake of
anti-emetic drugs, antibiotics, etc. [9]

Echocardiography. In the detection of subclinical cardiotoxicity,
echocardiography (EchoCG) is the most important. In cancer
patients during preparation for chemotherapy, during and after
cancer therapy, EchoCG is recommended as one of the most
informative methods for diagnosing the structural and functional
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state of the heart [9, 10]. In clinical practice for the detection of
cardiotoxicity are used, first of all, generally accepted indicators,
in particular, LVEF by the method of Simpson's biplane. Various
studies have used different threshold values to determine clinically
significant reductions in LVEF. Thus, according to the American
Society of Echocardiography and the European Association of
Cardiovascular Imaging, the reduction of LVEF more than 10%
of baseline and below 53% is a sign of the development of
cardiotoxicity with chemotherapy [11]. According to the guidelines
adopted by the European Society of Cardiology [7], a decrease in
the LVEF of more than 10% of the baseline and below 50% is a
criterion for cardiotoxicity. Some authors defined the cardiotoxicity
of antitumor therapy as a reduction of LVEF of >5% of the baseline
in patients with symptoms of heart failure and LVEF >10% in
patients with no symptoms of heart failure and LVEF <55% [26].
Minimization of errors in the definition of LVEF, which can take
place in the practice of a doctor, is leveled by the expert class of the
ultrasound apparatus, the qualification of a specialist, the conduct
of research by the same doctor [7].

It is shown that LVEF is not sensitive enough to detect early
subclinical changes in the contractile function of the myocardium
[13]. In connection with this, a lot of attention has recently
been paid to new echocardiographic technologies — 2D and 3D
SpeckleTracking Imaging [7, 18, 25]. Preliminary data have shown
that these methods will allow to identify early changes preceding
the reduction of LVEF and the development of symptoms of heart
failure [18].

2D SpeckleTracking Imaging is used to evaluate LV deformation
parameters. The method is based on the analysis of the movement
of black or white speckle on a standard echocardiographic image
in a two-dimensional mode (B-mode) during the cardiac cycle
with the help of special software. The position of each speckle
is determined and traced on consecutive frames. The quality of
visualization is provided by a high frame rate (50-100 fps). By frame
tracking, the distance to which the speckle moves from frame to
frame is determined and, the speed of the speckle movement is
determined by the given frame rate. Segments with poor image
quality are excluded from analysis by the software. The software
provides the construction of strain curves for each segment of
the myocardium. Thus, according to the movement of spotted
structures, data on the deformation of all parts of the myocardium
are obtained, longitudinal, radial and circular deformations of the
myocardium are evaluated [12].

The limitation of the method is the impossibility of carrying it out
in patients with arrhythmias [12]. It is important to note that for a
correct and optimal definition of the borders of the endocardium,
good visualization and high quality of two-dimensional images are
necessary.

To date, of all LV deformities, the most studied one is the
longitudinal global strain (GLS), which is estimated from the three
top positions and represents the topography of the 17 segments of
the left ventricle as the so-called "bull's eye." Until now, there are
no generally accepted standards for this indicator, which depends
on the age, sex of patients, the echocardiographic device used
[11]. At the same time, a number of researchers in the course
of the work performed in healthy individuals defined the average
values for the GLS , which are >-20.0% [11]. According to the
guidelines, a diagnostic criterion for the development of subclinical
cardiotoxicity is the decrease in GLS from the baseline level of more
than 15% [7]. Anumber of authors believe that the GLS score before
chemotherapy and after treatment with antitumor drugs will allow
to identify early cardiotoxicity to a marked decrease in LVEF and

the development of symptoms of heart failure [7,10]. In a study by
Stoodley et al. a comparative evaluation of LVEF and a parameter of
global longitudinal deformation of LV in women with breast cancer
before chemotherapy and a week after its completion was made.
Statically significant reduction in GLS was shown, while LVEF did
not change significantly [14]. Similar results were obtained in a
study by A. Boyd et al., which also showed a statistically significant
decrease in GLS in chemotherapy, while LVEF decreased, but
remained within the normal range [15].

However, a limited number of studies and the lack of convincing
evidence of the significance of a decrease in GLS in chemotherapy
in cancer patients do not yet provide a basis for interrupting
treatment or reducing the dose of a chemotherapy, based only on
a decrease in GLS [7].

3D SpeckleTracking Imaging allows simultaneous evaluation
of all LV deformation parameters (global longitudinal, circular
and radial), which greatly simplifies the procedure for detecting
deformation. This technology also defines a new parameter
of deformation — Global Area Strain (GAS). It is assumed that
the 3D SpeckleTracking Imaging will allow a more complete
analysis of the LV function in patients with breast cancer during
chemotherapy [18]. In the literature, there are single data on the
use of the technology of 3D SpeckleTracking Imaging in patients
with breast cancer. In a study by Ciro Santoro et al. the deformation
properties of LV myocardium were studied according to the data
of 2 D and 3D SpeckleTracking Imaging in 100 women with breast
cancer receiving anthracycline containing chemotherapy. The
authors noted a reduction in all strain parameters from 2D and 3D
SpeckleTracking Imaging, but the most significant decrease was
in the GLS and GAS values from the 3D SpeckleTracking Imaging.
Thus, the advantage of the technology of the SpeckleTracking
Imaging in revealing subclinical cardiotoxicity in comparison with
the 2D SpeckleTracking Imaging was shown [18].

The National medical research center of cardiology of the
Ministry of healthcare of the Russian Federation is conducting a
study whose objective is to identify early subclinical cardiotoxicity
in breast cancer patients with anthracycline-containing
chemotherapy. The deformation properties of the myocardium of
the LV are studied by the EchoCG method using the technology 2D
and 3D SpeckleTracking Imaging in comparison with the traditional
definition of EF LV. Preliminary results in individual breast cancer
patients before and after treatment with anthracycline-containing
chemotherapy show the advantage of the 3D SpeckleTracking
Imaging technique in assessing the deterioration of the deformation
of the LV.

Figure 1 shows the clinical case of a patient A., 40 years old,
with an established diagnosis of malignant neoplasm of breast
tissue, cancer of the right breast. At the initial examination by a
cardiologist (before chemotherapy), blood pressure, heart rate,
ECG, echocardiogram — within the limits of the normal values.

Treatment of breast cancer was carried out for 2 months
by anthracycline-containing chemotherapy drugs, including
doxorubicin, as well as cisplatin and paclitaxel. LVEF by the method
of Simpson's biplane was initially 68%, after chemotherapy — 62%.
In the 2D SpeckleTracking Imaging, GLS was initially within the
normal range (-21.5%), after chemotherapy it was -18.8%, thus,
its decrease was noted, which did not reach the diagnostic criterion
of subclinical cardiotoxicity. The study in the 3D SpeckleTracking
Imaging showed a more pronounced decrease in all parameters
of deformation on the background of chemotherapy: the GLS
index decreased by 60.0%, the GCS index by 41.0%, the GRS
index by 50.0% and the GAS by 48.0% . Thus, in this patient,
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2D Speckle Tracking Imaging

Before chemotherapy

After chemotherapy

GLS=-21,5%

GLS=-18,8%

3D Speckle Tracking Imaging
Before chemotherapy

GLS=-15,0% GCS=-12,0%

GRS=34,0% GAS=-25,0%

After chemotherapy

GLS=-6,0% GCS=-7,0%

GRS=17,0% GAS=-13,0%

Figure 1. 2D and 3D Speckle Tracking Imaging initially and after 8 courses of chemotherapy

the 3D SpeckleTracking Imaging was more effective in detecting
subclinical cardiotoxicity during chemotherapy.

Biomarkers of myocardial damage. In recent years in
cardiooncology, cardiac biomarkers (high-sensitivity troponins
and natriuretic peptides) have been used to assess the risk of
developing cardiotoxicity against the backdrop of antitumor
therapy.

In the diagnosis of myocardial infarction, cardiac troponins such as
troponin T (TnT) and troponin | (Tnl) are widely used as sensitive and
specific diagnostic markers. These biomarkers have also been used
to detect cardiotoxicity induced by chemotherapy. In the literature,
there are data on the sensitivity of troponins depending on the applied
dose of the chemotherapeutic agent. It is shown that the increase of
troponins in the treatment of malignant neoplasms is associated with
the treatment with high doses of anthracyclines [16].

However, in a study by Sawaya and Ky et al. it has been
shown that cardiac troponins have predictive value in terms of

the risk of developing cardiotoxicity in breast cancer patients
receiving moderate doses of anthracyclines in combination with
trastuzumab. Elevation of troponins was associated with a delayed
development of symptoms of heart failure [17]. To date, the level of
diagnostically significant increase in highly sensitive troponins as
markers of the risk of cardiotoxicity during and after chemotherapy
has not been determined.

In chemotherapy, natriuretic peptides (atrial natriuretic peptide
(ANP), brain natriuretic peptide (BNP) and peptide-prodrug (pro-
BNP)) are also used as a marker of cardiotoxicity. Natriuretic
peptides are peptide hormones that stimulate natriuresis in response
to excessive mechanical stress or overload with a volume of heart
cavities [16]. In the study, Feola et al. found an increase in the level
of NT-pro BNP for two years after treatment with anthracycline-
containing chemotherapy drugs. The increase in natriuretic peptides
is attributed to a decrease in LVEF of >10% [24].

At the same time, an increase in the concentration of biomarkers
indicates an increased risk of cardiotoxicity. At present, there is
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no evidence for the interruption or cancellation of chemotherapy,
based solely on an increase in the level of cardiac biomarkers
during treatment [7].

Patients with asymptomatic reduction of LVEF, corresponding
to the definition of cardiotoxicity, especially with the concomitant
increase in natriuretic peptides, according to the guidelines (2016),
can be considered as patients with structural heart disease with
preserved LVEF, that require monitoring of LV structural myocardial
function [7 ].

MRI is one of the modern, informative methods for assessing
the structural and functional state of the heart. The method allows
to estimate the volume of the heart cavities, myocardial contractile
function, wall thickness, etc. In connection with this, this method
is promising in the evaluation of subclinical cardiotoxicity. There
are single studies in the literature showing that chemotherapy
in cardiomyocytes develops signs of inflammation, which, as
the authors suggest, are subclinical signs of cardiotoxicity [19].
According to the recommendations, the sites of scarring and
fibrosis of the myocardium, obtained with the accumulation of
gadolinium in the late phase, may also have prognostic value in the
development of cardiotoxicity [7].

To date, the role of MRI in the diagnosis of cardiotoxicity of
antitumor treatment is poorly understood and requires further
research.

CONCLUSION

In the detection of subclinical cardiotoxicity, classical methods
for determining the systolic function of the heart are not sensitive
enough. To date, new echocardiograms of the technology of the
the 2D and 3D Speckle Tracking Imaging with the determination
of deformation of the LV; MRI, as well as determining the level of
biomarkers of myocardial damage (high-sensitivity troponins and
natriuretic peptides) are the promising methods.

Preliminary data have shown that these methods are more
sensitive in detecting early subclinical cardiotoxicity, and,
consequently, in carrying out measures for timely cardioprotection
in order to improve the prognosis and quality of life of breast
cancer patients.

Conflict of interest: all authors claim no conflict of interest.
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PE3HOME

B cTaTbe paccmaTpuBaroTCs COBPEMEHHbIE NOAXOMAbI K aHaNu3y
3 EKTUBHOCTM BMELIATENLCTB B 3aBUCMMOCTI OT BPEMEHU, T.€.
OT NPOAOMKUTENbHOCTI NEPUOAA NOCHE HaYana ux NPUMeHeHus.
06¢cyxnaeTca ponb aHann3a kpuebix KannaHa-Meliepa ans oueH-
Kn 3(D(HEKTOB CPaBHUBAEMbIX BMELIATENbCTB B 3aBUCUMOCTU OT
BPEMEHW. PaccmaTpuBatoTCcs pasnnyHble BapuaHTbl B3aWMHOMO
pacnonoxeHusi KpuebiX KannaHa-Meiepa B X04e BbIMOSHEHNS
uccnenosanus. MpmeoaaTcs pesynbTaTbl HEJABHO BbIMOHEHHO-
ro aHanuaa, NOCBALLEHHOr0 OLiEHKe NPOAO0IKUTENIbHOCTI Nepro-
[a MeX[y Ha4anom npuema CTaTUHOB M PA3BUTUEM KITMHUHECKNX
npenmyLLecTs Tepanuu. B Tom 4ucne 06CyxaaeTcs BOSMOXHOCTb
MCNONb30BaHNA NOKasaTens NPOAOMKUTENbHOCTU nepuoga Ao
passutusa npeumyects (MMPM) BmelwwarenbcTBa 1 nokasarens
NPOLOSHKNTENIbHOCTW nepuoga Ao passutus spena (MMPB), 06-
YCNOBNEHHOMO BMELLATENIbCTBOM, MPU NPUHATUN KNUHUYECKOrO
pelleHns 06 060CHOBAHHOCTW BbiGOpa ONpeAeNieHHOro Metofa
neveHus, B 4acTHoCTM nokasarens YBHJI. MpueogaTca MHeHus,
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NOAYEPKNBAKOLLME BAXHOCTb OLEHKNU 3h(heKTMBHOCTK BMeELUa-
TeNbCTB C NOMOLLbIO aBCONKOTHOIO, @ HE OTHOCWUTENBLHOIO pUcKa
pasBUTMSA HEBNArONPUATHBIX KNMHUYECKMX UCX0L0B. Paccmarpu-
BAIOTCA KIIMHWYECKNE CUTYyaLmn, B KOTOPbIX UMEeT 0c060e 3Ha-
YeHue NPOJOMKNTENbHOCTL NEPUOAA [0 PA3BUTUS KITMHUYECKOTO
3D (EeKTA, B 4ACTHOCTM Y 60/bHBIX C 04€Hb BLICOKM PUCKOM pas-
BUTUS OCNOXXHEHUI CEpAEYHO-COCYANCTbIX 3a60MeBaHNA (Hanpu-
Mep, Noc/e 0CTPOro KOPOHAPHOr0 CUHAPOMA) M Y BOJbHbIX, Y KO-
TOPbIX B OOJbLUNHCTBE CNy4aeB OrpaHnu4eHa npoAoHKUTENBHOCTL
Xu3HW. ogvepknBaeTcs ponb NPUMEHEHMS aTopBacTaTvHa B
KNUHUYECKUX CUTyaLMsX, NP KOTOPbIX UMEET 3Ha4eHue boree
paHHee OOCTWXEHWUE KIWHUYECKUX MPevMyLLEeCTB runonunuje-
Mu4eckon Tepanuu. MpuUBOAATCA AaHHbIE O POMM NMPUMEHEHNS
CTaTWHOB, B 4aCTHOCTW aTOPBACTATWHA, B pPaHHME CPOKU Mocne
pasBUTMSA OCTPOr0 KOPOHAPHOr0 CUHAPOMA.
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AHanu3 kpuBbix Kannana-Meiepa Kak noaxof K oueHke -
(hekTMBHOCTH TEpanuu

CoBpemeHHass 3(PEKTUBHAA KNMHMYECKA NpaKkTMKa BO
MHOrOM 32BWUCUT He TOMbKO OT KMWHUYECKOro OMbiTa BPada, HO
W OT HaBbLIKOB MOUCKA W OLEHKW [0Ka3aTenbHoW UHdopmauuu,
NO3BONSALLENA BbIGPATL ONTUMANbHYID TaKTUKY NeveHns. Takas
TaKTKa MOXET OblTb OMpefeNieHa TONbKO B X0 BbINOSHEHUs
[0CTaTO4HO KPYMHbLIX W XOPOLIO CMMAHMPOBAHHbLIX PaHLOMU3M-
POBAHHbIX KNUHUYECKMX uccnefosaHnii (PKU). AHanus Kpumsbix
BbKMBAEMOCTU, NOCTPOEHHbIX C WCMONb30BaHUEM MeToda Ka-
nnaHa-Meiepa, cTan OfHUM M3 OCHOBHbIX NOLXOMOB K OLIEHKe

4acTOTbl Pa3BUTUS HEOGNAroMpPUATHBIX UCXOAOB B COBPEMEHHbIX
KMUHNYECKMX UCCNEI0BaHMSIX.

MoxxeT 6bITb HECKONTbKO BAPUAHTOB «MOBEEHMUS» TAKINX KPUBbIX
[1]. Takme KpuBble MOTYT He PACXOAUTLCSA B TEHEHUE BCEro Nepuo-
Ja uccnenosannsa (pucyHok 1A), 4To 6yaeT CBUAETENbCTBOBATL 06
OTCYTCTBMM Pasnnyuii mexay 3eKTUBHOCTbIO M/unn 6e3onac-
HOCTb0 CPaBHMBAEMbIX BMELLATENbCTB. Takne KpuBble MOryT pac-
XOANTbCS, 4TO BY/IET YKa3biBaTh HAa Pasnunyne MeXay rpynnamm no
9O heKTUBHOCTI WU/unu 6e3onacHoCTW. MMpuyem B TakMX Cryyasx
MOXET 6bITb HECKOITbKO BapuaHTOB. [10CNe paHHEro pacxoXaeHus
Takue KpuBble MOrYT NPOAO/MKATb PacXoauTbes (pucyHok 16) unu
MOryT UATK NapannienbHo (pucyHok 1B). Ecnu BmMeLwwaTenbCTBO CO-
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PucyHok 1. BapuanTbl B3aMMHOro pacnonoxexus Kpusbix Kannana—
Meiepa B xofie BbINONHEHNA KNMHUYECKOro UCCNe0BaHus

NPOBOX/AETCA YBENUYEHUEM PUCKA Pa3BUTWUA He6NaronpuATHbIX
CXOJ0B B PaHHWE CPOKW MOCNe BMeLLATenbCTBa (Hanpumep, yse-
NIN4EHVE pUCKA PA3BUTMSA MHCYNbTA B PAHHWE CPOKU MOC/Ee KOpo-
HApHOrO LLYHTPOBAHNA), TO B NOCNEAYIOLLEM, NTOCIE PAHHErO pac-
XOXIEHWS KPUBbIX, OHU BYAYT CXOANTLCA. Takas CUTyaumus MoXxeT
ObITb U NPU HANUYMK NPEUMYLLECTB BMELLATeNbCTBA, KOTOPOE CO
BpemeHeM yTpa4mBaetcs (pucyHok 1I). Hanpumep, npu BKNtoYe-
HWUU B UCCNEA0BAHNE 04€Hb TSXKENbIX O0JbHBIX, HA KAKOM-TO 3Tane
Ha6MI0ieHNA TaKOe CXOXKEHWUE KPUBbIX BbKBAEMOCT! CTAHOBUT-
€A NPaKTUYECKU Hen3bexHbim [2].

HanomHum, yto B 1958 r. 3aBapa Kannau n Mayns Meitep ony-
6nmkoBanu cratblo [3], B KOTOPOW paccmarpusancs nomxon K
aHanu3y He3aBepLUeHHbIX HabnheHni. B nocneaytoLiem Kpusble
Kannana-Meliepa n pacyeT AaHHbIX 0 BbDKWBAEMOCTM CTan CTaH-
JapTHBIM MOAX0A0M K OLEHKE pasnuynii no NpoSosKUTEIbHOCTU
nepvmoja O pas3BUTUSA OMPEAENEHHOr0 KIMHWYECKOro MCX0A40B
(times-to-event), 0CO6EHHO B TexX Cry4asx, Koraa He BCe y4acT-
HUKW UCCNesoBaHns NPOLOKAOT HAaBMoAATECA 40 OKOHYaHMs
uccnenoBanus. Kpueble «BbKMBAEMOCTW» HE OLEHWUBAKT aKTy-
APHYI0 BbIKMBAEMOCTb (T.€. 4aCTOTY PasBUTUA CMEPTESIbHbIX UC-
XO[10B B LIEJIOM), HO OTPXAOT NMPOAOIKUTENLHOCTL Neproja 4o
pasBuTUSA I060T0 M3Y4aeMOro KIIMHUYECKOro UCX04a (He TONbKO
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PucyHok 2. lpumep NocTpoEHMs CyMMapHOii KPUBOW ANA onpeaeneHus
MOMeHTa Ha4ana 3fhekta BMeLaTenbcTBa (C NOMOLLbI0 BbIYUTAHUA
M3 [AaHHbIX FPYNNbl CPABHEHUS JAHHbIX NS PyNnbl BMELATENbCTBA)

CMEpTU OT BCEX NN ONpeeneHHbIX MPUYMH, HO U TaKUX UCXOA0B,
Kak, Hanpumep, UHapKTa MUOKapIa UK MHCYNbTa).

[Mpn aHanu3e Kpmebix KannaHa-Meiepa 0cobbIin UHTEpPEC npej-
CTaB/IAET MOMEHT, KOrja KpUBbIE HA4MHAOT pacxoantbes. Cuuta-
eTCA, 4TO NPOAOMKUTENBHOCTb Neproja 0T Havana HabnoaeHNs
[0 3TOr0 MOMEHTa COOTBETCTBYET NPOLOKMTENBHOCTM Nepuoaa
[0 passutna npeumywiects (MMPM) nsy4aemoro BMeLlaTenscTea
N0 CPaBHEHUIO C KOHTponem. B nutepatype, ony6nukoBaHHOM
Ha aHrMUNACKOM A3bIKe, TaKOW TepMUH 0603HAYal0T, Kak «time to
benefit» (TTB). To4Hee nog Tepmunom MMPT noHMMatoT npoaon-
XKUTENbHOCTb Neprofa 0 BbISBEHNS NPEUMYLLECTB N3Y4aeMoro
BMeELLaTeNbCTBA N0 CPABHEHMIO C KOHTponeM [4]. CXxoaHO ans Mo-
MEHTa, C KOTOPOro HAa4WUHAIOT BbISIBNATLCA BPEAHbIE NOCNEACTBUS
13y4aeMOro BMeLLIATeNbCTBA N0 CPABHEHMIO C KOHTPONIEM, HOCUT
Ha3BaHWe NPOAOKUTENLHOCTb Nepuoaa [0 Pa3BuUTUs Bpeaa —
MMPB («time to harm» — TTH) B rpynne n3y4yaemoro BmeLLartesib-
CTBa M0 CPaBHEHUIO C KOHTponem [4].

JKenepTbl BbIAENAOT 3 NPUYKMHBI, N0 KOTOPbIM OLIEHKA TaKuUX
BpemeHHbIx nokasarenein (MMPM w/unu MNNPB) MoxeT 6bITb Nno-
nesHon [5]. Bo-nep.bix, Takue nokasarenu MoryT npeLocTaBATh
MHGOopMaunio 0 Haubonee BEPOATHbIX MeXaHu3max AeicTBus
OnpefenieHHoro Metofa nedveHuns. Hanpumep, ecnu npumMeHeHue
rUNONMNUAEMMYECKOro npenapara, NPUMEHAEMOro Ans CHUXKe-
HUS KOHUEHTpauun xonectepuHa (XC) NMNONPOTEMHOB HU3KOW
nnotHoctn (JIMHIT), NpUBOAWNT K CHWXEHMIO puUCKa passBuTus
OCNTOXXHEHUI CcepaeyqHO-cocyancTbIx 3abonesaHunii (CC3) Ao Bbl-
SIBNEHNA CTATUCTUYECKN 3HAYUMOrO CHIDKEHWUS KOHLEHTpaLmu
XC JTMHI, MOXHO NpeanonoXnTb, YTO MeXaHU3M AeiicTBUS npe-
naparta 06YCNOBNEH He TONbKO CHUXXEHWEM YPOBHA NUNWA0B B
KPOBW, HO U APYrMMM, TaK Ha3blBaeMbIMU NNEROTPONHBLIMU, (-
(hektamm [6].

Bo-BTopbix, nokaszatenb [MPM mMOXeT 6biTb BaXKHbIM OpU-
EHTUPOM NpU peLleHnn Bonpoca 06 060CHOBAHHOCTU U CPOKAX
NpeKpaLLeHns KIMHUYECKOro MCCneaoBaHus B CBSA3M HEBO3-
MOXXHOCTbIO BbISIBUTb Pasnnyns mMexay 3eKTMBHOCTbIO CPpaB-
HUBAEMbIX BMeLIaTeNnbCTB [7]. CnefyeT HaNnOMHUTb, Y4TO B XOfe
BbINONHeHNs 3 KpynHbiX PKW no cpaBHUTENbHON OLEHKE rumno-
NUNUAEMUYECKUX NpenapaTtoB Mo CPaBHEHMIO C nnauebo (npa-
BactatuHa no 40 mr B uccnegosaHun CARE — Cholesterol and
Recurrent Events [8]; remcpu6posuna no 1200 mr B CyTKu B UC-
cneposaHun VA-HIT — Veterans Affairs High-Density Lipoprotein
Cholesterol Intervention Trial [9] u uccneposatus HOPE-3 —
Heart Qutcomes Prevention Evaluation 3 [10]) kpuBble KannaHa-
Meiepa, oTpaxatoLLme BbKMBAEMOCTb 63 13y4aeMblX KIUMHNYe-
CKMX UCXO0/0B, HE PACXOAMNICD B TeYeHNe 2-3 NET, HO B LIENIOM B
X0[e AanbHeiillero HabntofeHns 6bIiIn 0TMEYEHbI CTaTUCTUYECKU
3Ha4YMMble NONOXUTENbHbIE 3PEKTbI NpUemMa Takux runonunu-
JEMWNYecKNX CPefICTB N0 CPABHEHUIO € nnauebo. Tak 4To MHoraa
TpebyeTcs TepneHne AN TOro, YTobbl AOXKAATHCA KNUHUYECKOr0
adhhekTa Mccneayemoro npenapara.

B-tpetbux, cuyutaercs, 4to nokasarens MMPM n/unu NMPB u
UX COOTHOLLEHWE MOXHO Y4MTbIBaTb MPK PELLEeHUM Bonpoca o
NPMMEHeHN ONpefeNieHHOro BMeLlaTebCTBa Y 60MbHbLIX NO-
XKWSIOro BO3pacTa, Yy KOTOPbIX UMEETCS MHOTO COMYTCTBYHLLMX
3a00N1eBaHNI U OrpaHMYeHHasn NPOLOMIKUTENIbHOCTb XXN3HN [4].
B Takmx cnyyasx nevyeHue 6ynet 6ecnonesHo, ecnu MNP 6y-
[eT NpeBbIATh NpeanonaraemMyto npofomHKUTENIbHOCTb XU3HU
60/1bHOr0. Hanpumep, npounakTnka pas3BuTus OCNOXHEHUN
CC3 3a cyeT npmema acnupmHa Ha4MHaeTCcs B TEYEHME NepBbIX 5
NeT nocne Hayana NPUMeEHeHNs N COXPaHseTCs B TEYEHUE BCEro
nepuoga Tepanumn [11]. B 10 )Xe Bpems npounakTika passu-
TS paka NpSAMOiA U TONCTOI KULWIKK aocTuraetca yepes 5-10 net
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nocre Havana exeaHeBoro nNpuema, Ho, y4nuTbiBas 4JIMTENbHbINA
NATEHTHbIA Nepuoj, Ana BbISBIEHUS NMPEMMYLLECTB MOXET Mo-
Tpe6oBatbea 10-20 net. B Takux cnyyasx y nuy noXunoro Bo3-
pacta ¢ OTHOCWUTESIbHO HEeB6OMbLION NpeanonaraeMoi Npoaon-
XXUTENbHOCTBIO XXU3HW NPEeNMyLLEeCcTBa NpUeMa acnupuHa MoryT
6bITb HEI0CTATOYHbIMK BCneacTaue 6onbluon MMPI. B 10 Xe
Bpems, [MNPB BcnencTBue yBeNUYeHMs pUCKa KPOBOTEYEHMIA
MOXeT 6bITb He6onbLUol. Mpegnaranock ucnons3osats MNP
ANS onpefeneHns NpMOpUTETOB NPU Ha3HAYEHWUU JIeKApPCTBEH-
HOW Tepanuu y NuL NOXUNOro Bo3pacra ¢ 60/bWIAM YUCIIOM
COMYTCTBYHLUNX 3260M€BaHNIA, ¥ KOTOPbIX 4acTO UMEETCA Mo-
nudpapmakotepanus [12-14].

Moka3aTenb NpoAOMKUTENLHOCTH NEPUOAA A0 Pa3BUTHS npe-
MMYLLECTB B CTPYKTYPE NOAXOAOB K OUEHKE 3(h(heKTHBHOCTH
BMELLATeNbCTB

CoBpeMeHHble METOLONOrMYECKMe NOAX0abl K OLeHKe addek-
TOB Tepanuu CTanu LWKPOKO NpUMeHATbCS C 60-x rogbl XX Beka.
BbiN YCOBEPLUEHCTBOBAHbI W NPUHATLI CTATUCTUYECKNE METOAbI,
KOTOPbIE NO3BOMANMN BbIABATL NPEUMyLLECTBA W/WNN HeaocTaT-
KN NPUMEHEHNs NPenapaTtoB Ans neveHus u npodunaktuku CC3,
KOTOpble OblIN YCTAHOBNEHbI B XO[€ BbINOSHEHUA KpynHbiX PKIA.
CTaHJapTHIMM NOAXOLaMW K NOATBEPXKAEHWIO MPEUMYyLLECTB
NPUMEHEHNS ONPELENeHHbIX BMELLATENbCTB CTaN CHDKEHUE OT-
HocuTenbHoro pucka (COP) n cTatucTuyeckas 3HaqyumocTb [15].
Mo3aHee Npu BbIMOSHEHWN aHANN3a SaHHbIX, NOMYYeHHbIX B KOH-
TPONMPYEMbIX NCCef0BAHNSX JIEKAPCTBEHHBIX NPenapaTos, CTau
BK/OYaTb AaHHble 0 pa3mepe Habnoaaemoro adgexra, T.e. yka-
3aHue B NepBYI0 04epedb CHINKEHUS abContoTHOro pucka (CAP), a
He COP, a Tak»xe peKOMeHAO0BaIN paccynTbIBaTh Nokasarenb HY6HJT
(4ncna 60nbHbIX, KOTOPbIX HEO6XOAMMO I1eYUTb ONpeferneHHbIM
npenapaTtomM B Te4eHUe OnpeseneHHoro nepuoga Ans npeaoTspa-
Lwenve 1 HebnaronpuaTHOro ucxoga). B nuteparype, ony6numko-
BaHHOI HA aHTNINIICKOM S13bIKe, TaKOW NokKasarenb 0603Ha4aoT Kak
NNT («number needed to treat»). Mokasatens Y6HJT peuunpokHo
oTpaxaet CAP [16]. Mokazatens YBHJT gomkeH 6biTh yka3aH Ans
ONMpeaeNeHHoro nepuoaa, Ho 0CHOBHOE BHWMaHWe 06pallaloT Ha
BbIDAKEHHOCTb 3(p(peKTa, a He Ha NPOLOHKMTENBHOCTL Nepuo-
[a, B Te4yeHne KoToporo 6bin Takon adhdoet. lMokasatens MNP
CBs3aH ¢ nokasaresiem Y6HJ1, HO B 60/bLUEN CTEMeHN OTPaXaeT
BEPOATHOCTb Peann3aumn YCTaHOBIEHHbIX, CTATUCTUYECKN 3HAYN-
MbIX W KITMHUYECKN 3HAYMMBbIX MONOXUTENbHBIX (MK 0TPULATENb-
HbIX) 3(PEKTOB B TE4EHME NeprUoa, KOTOPbIA MOXHO COOTHECTH C
OCTaBLUECS NPOLOMKUTENBHOCTLIO XWU3HW BOJILHOTO.

OyeBmaHO, 4T0 nokaszatenb [MMPT MOXeT MMETb 3Ha4eHKe Npu
OLeHKe 3DEKTUBHOCTM BMeLLIATENIbCTBA Y NALMEHTOB 2 rpynn:
1) y ML, C 04eHb BBICOKMM PUCKOM pasBuUTWS 0cnoxHeHnin CC3,
06YCNOBIIEHHbIX aTePOCKIEPO30M, BKNKOYAs BOJIbHbIX C OCTPbLIM
KOpOHapHbIM cuHapomom (OKC) u/unu nuu, nmetowmx 10-net-
HUA PACYeTHbIN PUCK Pa3BUTMA WUHGAPKTA MUOKapAa WM WH-
cynbTa 6onee 20%; 2) y nuL, 04eHb NOXWUIOro BO3pacTa, y KOTo-
PbIX MMEETCS OrPaHNYEHHAS NPOAOIKMTENIbHOCTD XN3HU.

Y10 Kacaetcs NnL, 0Y4eHb MOXWIIOro BO3pacTa, TO Heobxoau-
MOCTb OLleHKM noka3atens MNPl kacaetcs cnyvyaeB Ha3HaveHUs
CTaTUHOB C LiENbI0 NepBUYHON NPOUNAKTUKN, TaK KaK C LeSbio
BTOPWUYHOM NPOCHMNAKTUKM CTATUHbLI NPUMEHSIIOT HE3aBMCUMO OT
BO3pacTa W npegnonaragmoii NPOAOKMTENIbHOCTN XN3HU. Y4n-
TbiBas NPOTUBOPEYMBLIE MHEHUS MO NOBOLY NPUMEHEHUS CTaTU-
HOB B TaKOW CWUTyauuu, OCTAHOBUMCS HECKONIbKO NoApo6Hee Ha
npo6sieme MCMoNb30BaHUA CTaTUHOB Yy JNL TakoW BO3PacTHOM
KaTeropuu ¢ LUenbto NepBruYHON NPOUNAKTUKN.

lpuMeHeHue CTaTMHOB C LENIbH0 NEepPBUYHON NPOPUNAKTUKM Y
NNL NOXUNOro U 04eHb NOXMNOro BO3pacTa

B LieslomM B MUpe CYLLECTBEHHO YBENNYMBAETCA [ONA NIUL CTapLUe
65 nert [17]. Y nuu 65 net npegnonaraemas nNpoAO/KUTENIbHOCTb
XKU3HU B 3KOHOMMWYECKM Pa3BUTLIX CTpaHax cocTasnser >20 net
Y XKeHWMH 1 >17 net y myx4ud [18]. PacnpoctpaneHHocTs KBC
B CLLIA « 2030 r. yBenuyutca Ha 40% (=5 MNIH. 4eN0BeK) TOMbKO
32 CHeT M3MeHeHus aemorpadun. 310 NPUBELET K YBENMYEHUIO
npsAMbIX 3aTpaTt Ha 198% (=~$70 mnpa.). Takue AaHHbIe [OMKHbI
CNYXUTb OCHOBAHWEM Ans YBENWYeHUs LONU 340POBbIX Ny, No-
xunoro so3pacta [19, 20]. B HacTosiiee Bpems KIMHUYECKUe
pekOMeHZaunuu no NPUMEHEHWK0 CTATUHOB C LIESbiO MepBUYHON
NPOPUNAKTUKA B LIESIOM He OCHOBaHbI Ha CTPOTMX Hay4HbIX [0Ka-
3aTenbCcTBax, HO B GONLLUMHCTBE U3 HUX C KNACCOM PeKOMeHauuii
| unu lla cyntaetca 060CHOBAHHbLIM WUCMNONb30BaHUE NPenapaTos,
OTHOCALLMXCA K TaKOMY Knaccy, y 60nbLUMHCTBA uL, 65 net [21-
25]. CnepyeT OTMeTUTb, YTO KIMHWUYECKNE PEKOMEHJALMKN CyLlie-
CTBEHHO BapbUPYIOT N0 NPEAOCTABMEHNIO TAaKTUKM OLIEHKM pucka
passutus ocnoxuernit CC30A y nuy cTapiue 65 net, pesynbTarhl
KOTOPOW MOTYT CTaTb OCHOBAHWEM [ NPUMEHEHUS CTaTUHOB C
LLeNbI0 NepBUYHON NPOGUNAKTUKIA. Tak, B BPONENCKUX PEKOMEH-
Jaumnax BO3MOXHOCTb OLIEHKW pUCKA OrpaHu4eHa BO3pactom 65
NeT, B aMepUKaHCKUX — 75 rojamu 1 B peKOMeHaumsx, NPUHATbIX
B CoeuHeHHOM Koponesctee — 85 rogamu.

bonee onpenenexHbIi OTBET HABONPOC O TAKTUKE NMPUMEHEHMS
CTaTUHOB C LieJIbK0 NEPBUYHON NPOGMNAKTUKI Y NUL NOXUIOr0
BO3pACTa MOXET ObITb NOJSy4EeH B X0 BbINOJIHEHUS KPYMHOIO
(n=18 000) PKI STAREE (STAtin Therapy for Reducing Events
in the Elderly). Llenb JaHHOr0 MCCe0BaHWA COCTOMT B NPOBEP-
Ke runoTtesbl 0 TOM, NPUBELET N NPUEM CTATUHA MO CPABHEHUIO
C Nnauedbo K yBeIMYEHMIO BbDKUBAEMOCTY B LLESIOM W BbKWBaAe-
MOCTW 6€3 UHBAIMLHOCTYW Y 340POBbIX MWL MOXWIIOr0 BO3pacTa
(70 net un cTapwe). OKOHYaHWe uccnesoBaHWa NpeanonaraeTcs
B fekabpe 2022 r. B nio6om crnyyae, B Lienom 601bLLUKHCTBO 3KC-
NepToB COrNacHbl B HEO6XOLMMOCTM UCMONb30BAHUA CTATUHOB
C LIeSIbI0 NePBUYHON NPOCHUNAKTUKA Y MHOTUX 04EHb MOXWUMbIX
nuu. N B Takon cutyauumn gadusie o MMAPM moryT urpate pons B
BbIGOpPE CTaTMHA B CBA3W C HEOOXOAUMOCTLHO 60N1ee BbICTPOro
JOCTUXKEHMS 3pPeKTa B Takux Ccrydqasx u3-3a orpaHuyeHHou
NPOJOSHKNUTENbHOCTM XXU3HU Y 04EHb NOXWUMbIX UL,

MponomkUTENLHOCTL NEPHOAA A0 Pa3BUTUA NPEUMYLLECTB B
HCCNe0BaHUAX rMNOX0NEecTEPUHEMUYECKUX NPenapaToB

K HacTosLiemMy MOMEHTY BbINOHEHO 6osee 20 KpynHbIX paHao-
MU3NPOBAHHBIX KOHTPONMUPYEMbIX ABOMHbLIX CENbIX UCCefoBa-
HWA N0 OUEHKe 3(DCHEKTUBHOCTU NMPUMEHEHUS CTAaTUHOB; MPUYEM
B 60/bLUNHCTBE M3 HWUX OTMEYEHa CTAaTUCTUYECKN 3Ha4Yumas 3g-
(PEKTUBHOCTb, OLEHMBAEMAS N0 OCHOBHOMY MOKA3aTento 4acToThbl
pasBuTUA HEBNAroNPUATHLIX MCX00B. B HEKOTOPbIX 13 Takux PKIA
3hchekTbl Nprema cTaTuHa cpasHuBany ¢ nraue6o [8, 26-38], a B
Lpyrux cpasHuBanu 3 MeKTUBHOCTb NMPUMEHEHNS Pa3HbIX CTATU-
HOB WNW Pa3HbIX O3 CTATMHOB OLHOMO W TOTO Xe cTatuHa [39-41].
Kpome TOro, 66111 BbINOMHEHbI UCCNEA0BaHUSA, NOATBEPXAAOLLME
9 (heKTMBHOCTb MPUMEHEHUS TUMOXONECTEPUHEMUYECKUX Npe-
napaToB, KOTOPbIE OTHOCATCA K APYruM Knaccam (XonecTupamuH,
rempuéposnn, 33eTMMn6, 3B0NOKYMab anupokymab 1 aHaueTpa-
nuo) [9, 42-47].

B x0e BbINOMHEHNs aHann3a, pesynbTaTbl KOTOPOro HeLaBHO
6blnn ony6nmkosaHbl, nokasatenb MNPl oueHuBany npu BU3y-
aNnbHON oLeHKe KpuBbIx KannaHa-Meliepa, oTpaXatoLwnx 4actoTy
pasBUTMSA HE6aronpuATHbIX UCX0A0B, BKMOHYEHHbIX B OCHOBHbIE
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MPOLOITKUTESIBHOCTbL MNEPVIOLOA O PASBUTVIA KITMIHWHECKOIO S®PEKTA CTATVIHOB

KAK KPUTEPVIVI BbIEOPA TAKTVIKV JIEHEHVSA

MoKasartenu, KoTopble Obiny nonyyeHsl B PKW runonunupgemu-
yeckux npenapartos [5]. B uenom B 24 PKI TMPMN Bapbuposa-
na mexagy 1 n 36 mec. (B cpegHem 13,1 mec.); npuyem B PKU
N0 CPaBHUTENLHOM OLIEHKE CTaTUHOB C nnauebo (n=14) cpeaHss
[MPN coctasnsna 11,1 mec., a Bo Bcex PKW cTaTHOB B Liesiom
(n=17) 10,3 mec. B PKW no oueHke 3dhpeKToB Apyrux runoxo-
nectepuHemunyeckux npenapatoB cpefHsas MMPIM gocturana 20
mec. (n=7). GneayeT OTMETUTb, YTO B 060WUX WUCCNEA0BAHUAX
(EINSTEIN 1 ODYSSEY) no oueHke 9hheKToB NPUMEHEHMS UHTU-
6MTOPOB (pepmMeHTa NPONPOTENHKOHBEPTA3bI CYOTUNN3NH/KEKCUH
9-ro tuna (proprotein convertase subtilisin/kexin 9 — PCSK9)
MMPM coctasnano 12 mec. [45, 46].

B xoje BbINonHeHMs aHanu3a KpusbiX KannaHa-Meiiepa ans
OCHOBHOr0 nokaszatens ans kaxgoro PKU ctpounu cymmapHyo
KPUBYIO C MOMOLLbI BbI4UTAHMS M3 AAHHbIX FPYNNbl CPaBHEHMS
JaHHbIX AN rpynnbl BMewarenscTea (puc. 2). Toyka nepeceye-
HUA CYMMapHOIA KPUBOI C 0Cbio X (0CbH abCLmce), OTpaxatoLLen
NpOAOMKNTENbHOCTb Nepuoaa HabnaeHns B Xoae UccneaoBa-
HWIA, cOOTBETCTBOBaNa To4ke poctmxkeHus MIMPM gna kaxpo-
ro PKI. EcTecTBeHHO, YTO TakoW aHanu3 NO3BOMAN paccyuTaTb
nuwb npuénumxeHue K MMNPT, Tak Kak B HEro BKNOYann Kpueble
KannaHa-Meiepa, noCTpoeHHble ANs OTAeNbHbIX UCCRen0BaHni
B LIENIOM, HO HE WHAWBWUAYaANbHbIE AaHHble 06 Y4acTHWUKAX WUC-
cnefoBaHunit. G Lenbl YMEHbLLEHUS UCKAXEHWIA B aHann3 6bino
BKJTH04EHO TONbKO 15 13 24 PKIA.

Mo MHeHWI0 aBTOPOB aHanu3a [5], Ha BbIABMIEHHbIE Pa3NNYus
no MMPI morno noBNuATH HECKONbLKO (DAKTOPOB, BKIKOYAs Takue
Kak: 1) 4uCcno pasBMBLLKMXCA HEOGNAroNPUATHBIX UCXOA0B, BKIIO-
YeHHbIX B OCHOBHOI MOKa3aTefb, KOTOPOE 3aBECUT KaK OT 00b-
ema BbIBOPKM, TaK 1 OT 4aCTOTbl Pa3BUTMS HEONArONPUSATHBIX UC-
X0A0B; 2) ncxonHas koHueHTpaums XG JIMHIM; 3) BbipaXKeHHOCTb
cHkeHus XG JTMHM; 4) nokaszaHus K NPUMEHEHNIO CTaTUHOB (Ha-
npumep, Takue, kak nepemyHasa npodunaktuka CC3, kopoHapHas
6onesHb cepaua (KbC) co cTabunbHbIM TeYeHWEM; BTOPMYHas
npodunaktuka nocne nepeHeceHHoro OKC); 5) 0CO6EHHOCTb
NPUMEHSeMOro npenapata (CTaTUHbl UK TMNOAUNMAEMUYECKNE
CPeACTBa, OTIMYHbIE OT CTATUHOB).

Oy4eBMAHO, YTO NPEUMYLLIECTBA B FPYNNe NEYEHNS He NPOSBATCS
J0 Tex nop, Noka He pa3oBbLeTCS X0TA Obl HECKONbKO Hebnaronpu-
STHbIX MCXOA0B. Y1MCNO He6naronpuATHbIX UCXOAO0B 3aBUCUT OT
yucna 60MbHbIX, Y KOTOPbIX UMEETCS PUCK Pa3BUTUS 13Y4aemMoro
ncxopda (06Lem BbIGOPKK) W HACTOTbI Pa3BUTUA TaKOro UCXofa.
Hanpumep, B X0 BbINONHEHMS UCCNEA0BAHMS, B KOTOPOM pa3o-
BbeTcs 200 MCX0MI0B B TeYEHME NePBbIX 6 Mec., UMeeTcs 6onee
BbICOKAs BEPOSTHOCTb PAHHEro BbISIBNEHWUS MPEMMYLLECTB MO
CPaBHEHUIO C UCCNEA0BaHNEM, B KOTOPOM 3a TaKoii e nepuoj
pa3oBbLETCS TONbKO 20 MCX0/0B.

C apyroi cTOPOHbI, MOXXHO Npeanonarath, YT0 UMEETCS CBSA3b
MEX[y BbIP@XXEHHOCTbIO CHMKEHUS KOoHLeHTpaumu XC JTIHM un
CTEMNEHbIO CHIMKEHNS pUcKa pa3sutisa ocnoxxHeHuin CC3. B xone
BbINOJIHEHNS aHanu3a pe3ynbTatoB PKIW cTatHOB 6bI110 yCTa-
HOBNEHO, 4T0 CHMKeHMe ypoBHs XC JIMHIT B KpoBU HA Kax[bli
1 mmonb/n cootBetcTByeT GOP pa3sutis ocnoxHenun CC3 Ha
22% [48]. B xopme BbINOMHEHMA WCCNEA0BAHMIA CTaTUHOB M0
CPaBHEHWIO C WUCCNEA0BAHMAMMW TUMONUNUAEMUYECKUX Npena-
paToB, HE OTHOCALLMXCA K KNacCy CTaTUHOB, NPU CHUXXEHMI KOH-
LeHTpaumu XG JIMHM Ha Kaxaplit 1 MMOMb/N B TE4EHWe NePBOro
roga GOP ocnoxHenuit CC3 cocTaBnsano 9%, a B nocneayroLime
rogpl — Ha 22-28% [48]. B uenom MOXHO npegnofaratb, 4T0
4em 60N1ee BbIPAKEHO CHUKEHWE Yucna He6NaronpmaTHbIX WUC-
X008, TeM MeHbLue 6yaet MMPM. OaHako pe3ynbTaTthl aHanu3a
rpadoMKoB CBMAETENLCTBOBANM O CNaboii CBA3M MeXay Takumm

nokasarenamu [5].

WexoaHyo koHueHtpauuto XGC JIMHIT Takxe TeopeTuyecku
MOXXHO paccmaTpuBaTb Kak daktop, Bnustowuii Ha MNMPM. Ons
KQXA0ro OnpefefieHHOro OTHOCUTENbHOMO CHIUDKEHWS| KOHLIEH-
Tpauumn XC JIMHM B npoueHTax abCOMOTHOE CHMKEHWE YPOBHSA
XC NMHMN 6yneT yBenu4nBatbCsa ¢ YBENNYEHNEM UCXOJHON KOH-
LeHTpauuu XG JIMHI, T.e. 60nee BbICOKWIA UCXOAHbIA YPOBEHb
XC JINHM 6yaeT conpoBoXaaThcs 60516 BbIPAKEHHbIM €ro ab-
COJIIOTHBIM CHUXXeHWeM. Q4YeHb BbICOKMIA UCXOAHbIA ypoBeHb XC
NMHN otmeyancsa B uccnepoBanun LRC-CPPT (Lipid Research
Clinics Coronary Primary Prevention Trial) [42] u nccnegosaHum
4S (Scandinavian Simvastatin Survival Study) [26]. OgHako Hu B
oaHoM 13 Hux MIMPT1 He 6b11 0CO6EHHO KOPOTKKUM. lMocne nony-
YeHWs pe3ynbTaToB MCCNeaoBaHMsa 4S no 3TUYECKUM CooBpaXke-
HUSIM CTaNn CYMTaThb HeLleecoobpasHbiM 0CTaBAATb 663 NeYeHNs
60NbHbIX C TaKUM BbICOKUM ypoBHEM XC JITMHIT. YyutbiBas, 4To0
062 YKa3aHHbIX MCCNEA0BAHMS 3aBEPLUNIICH C MONOXUTENbHbLIM
pe3ynbTaToM, MOXHO cyuTaTh, 410 MMPI1 He CBA3AH C UCXOAHbLIM
XC NNHM.

XapakTepucTUKM Y4aCTHUKOB WCCNE0BaHNSA, BEPOSITHO, MOTyT
BnusTb Ha MIMPI. B koropte 60nbHbIX ¢ OKC yacToTa passutus
He6MaronpUATHLIX UCXOAO0B CYLLECTBEHHO BbILLE MO CPABHEHUIO C
KOropToii 60MbHbIX CO cTabunbHbIM Te4eHnem KBC. bonee Bbico-
Kas 4acToTa TaKuX UCXOM0B B paHHKUE CPOKKM NOC/e paHaoMu3aLmi
morna 6bl 6bITb NPOrHOCTUYECKMM (akTopoM MeHbLuei NPT,

MpUMeHeHNe CTAaTUHOB MOXXET OKa3blBaTb MONOXUTENbHbIE
3 eKTbl B paHHME CPOKM NOCHe HaYana ux npuema 3a cyeT no-
NOXWUTENbHOTO BAWAAHUS HA HECKONbKO NaTogM3MOn0rnyeckmx
3BeHbEB 3a60N1eBaHMsA Y 60nbHbIX ¢ OKC, BKNtoYas Takue, Kak auc-
(PyHKLMSA 3HA0TENNSA, BOCNANEHWE, PEAaKTUBHOCTb TPOMOOLIMTOB 1
NOBbILLEHHAA CBEPTLIBAEMOCTb KpoBW [6, 49]. PacnpocTpaHeHo
MHEHMe 0 TOM, 4TO NPUEM CTaTMHOB Y TaKMX BONbHLIX 0Ka3blBaeT
MONOXXMTENbHOE BNIMSHWE HA PUCK Pa3BMTUS 0CcnoXHeHnid CC3 B
paHHWe CPOKK NOCMe HavYana ux NPUMEHeHUs UMEHHO 3a CYeT Ta-
KUX MEXaHU3MOB. B CBA3M C 3TUM CleayeT HanoMHMUTb, Y4TO B X0[e
BbINonHeHns kpynHoro PKW IMPROVE-IT (Improved Reduction of
Outcomes: Vytorin Efficacy International Trial) [44] no oueHke agh-
(hekTuBHOCTN [06aBNEHNUA 33€TUMMOA NO CPABHEHWIO C MyiaLe6to
K cumBacTaTuHy y 60nbHbIX, HeaasHo nepeHecwinx OKC, MNP He
6bIn1a KOPOTKOM, T.e. NPUMEHEHME TUNONMMNAEMUYECKOr0 npena-
pata, He OTHOCSAILLErocs K Knaccy CTaTMHOB, He CONPOBOXAANOCH
60nee paHHUM Ha4aioM KNMHUYecKoro agpdpexra. M3BecTHO, 4TO
B otcytcTBne OKC MNP 6bina cXoaHoiA y nuu, 663 YyCTaHOBMEHHO-
ro guarHo3a KbC u y 60nbHbIX €0 cTabunbHbIM TedeHnem KBC. B
XO0[e BbIMOHEHWUS UCCNEA0BaHMA CTATUHOB C LIESbIO MepBUYHOIA
npocpunaktuku MNP BapbMpoBano B 04eHb LLKPOKOM Ananaso-
He ot 1 go 30 mec. [33, 35].

Hy 1 HakoHeL, Hanbosiee CIOXHbIA 1 BRXXHbIA BONPOC: 3aBU-
cut nu MIMPMN 0T TOro, KAKo KOHKPETHO Npenapar npuMeHseTcs
ANs CHWKeHMa KoHueHTpauumn XC NMHM? metowmeca aokasa-
TefbHbIe AaHHbIe MO3BOMSAKT NPEAN0N0XMTL O NPABOMOYHOCTU
rnoTesbl O BAMAHUN NpMemMa KOHKPEeTHOro ctatuHa Ha MMnPrl.

PesynbTatbl aHanusa, BbinonHeHHoro P.J. Barter n D.D.
Waters [5], CBUAETENLCTBYIOT 0 TOM, 4TO B Liefiom B 17 PKI cTa-
TuHoB NPT B cpeaHem cocTtasnsana 10,3 mec., B TO BpeM# Kak B
7 PKW runonmnnaeMmyeckux npenaparos, OTHOCALLMXCS K ApY-
MMM Knaccam, oHa B cpeaHem focturana 20 mec. Pe3ynbTathl
pasfenbHoro aHanusa PKI, B KOTOPbIX U3y4anuch pasHble CTa-
TWUHbI, YKa3blBanu Ha TO, YTO NPW NPUMEHEHUM aTOpPBACTaTMHA
MNP 6bina MeHbLLE MO0 CPABHEHWUIO C UCMONb30BAHUEM APYIUX
cTatuHoB. B xoae BbinonHeHus 6 PKW no oueHke adhdpekTmeHO-
CTW npumeHeHmna atopsactatuHa MNP B cpegHem cocTasnsna
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nuwb 4,75 mec., B To Bpems Kak B 11 PKI no oueHke adhdpexra
apyrux ctatmHos MMPM gocturana B cpegHem 13,4 mec.

lMoyemy npuem atopsacTaTUHa MOT COMPOBOXAATbCA MEHbLLEN
[MMNPI? PaHee BO3MOXHble (DAKTOPbI, ONPedenstoLne CHIKeHNe
MMPI1, ykasbiBanuch B JaHHOIA cTatbe. /IMeoTCs JaHHble 0 TOM,
4TO NpY MeTaboNM3me aTopBacTaTHa 06pa3yoTCs aKTUBHbIE Me-
TabonNTbI, KOTOPbIE AEACTBYIOT KaK aHTUOKCMIAHTbI U 0Ka3blBa-
10T 6/1aroNpUATHOE BAINAHME HA IMnonpoTenHbl [50-52]. Hanuyune
COMOCTABUMBbIX N0 Takum 3gpcpekTam MeTabonnTOB HE OTMEYEHO
[5]. B 4acTHOCTW MMeEKOTCA AaHHble 9KCMEPUMEHTANbHBIX UCChe-
[0BaHUIA, CBUAETENbCTBYIOLLME O TOM, YTO TOMIbKO aKTMBHbIE Me-
TabonNTbI aTopBacTaTHA CNeUMEUYECcKN NOAABNSIOT OKUCNEHNE
MenKux nnoTHbIX yactuy XC JIMHM [51].

Cnenyet OTMETUTb, 4TO 06CYXKAEMbI aHANN3 UMEET psf orpa-
HUYEHWIA. B 4aCTHOCTU B MOMEHT pacxoxaeHus Kpusbix Kanna-
Ha-Meiepa pasnuyus mexay rpynnamu B 60/1bLINHCTBE Cly4aes
He JOCTWUrani ypoBHSA CTaTUCTUYECKOMA 3HAYUMOCTU U, 32 OHUM
NCKNI0YeHnem [6], aBTopbl BKMOYEHHbIX B aHanu3 PKI He pac-
CYMTbIBANIN, B KAKOW MOMEHT Pa3nnyus MeXay rpynnamm cTaHo-
BUUCb CTATUCTUHECKN 3HAYUMbIMU. TPUYEM HYXXHO MOMHUTbL O
TOM, 4TO NPW BbISABMEHWN CTATUCTUHECKONA 3HAYMMOCTI PA3NNYNii
MeX[y rpynnamu nccnegoBaHme Mornio npekpatarbest 4OCPOYHO
[30, 33]. Kpome TOrO0, OnpepenieHne TOHKN PacXOXAeHnUs Moro,
Nno KpaWHen mepe, 0T4aCTU ONpPeaensATbCA CyObeKTUBHbIMMN (DaK-
TOpaMu 1 M3MEHATbCSA B 3aBUCUMOCTM OT rpacpuyeckoro npem-
cTaBneHus pe3ynbtatoB PKIW. B 4acTHOCTKM, Npu nNpeacTaBieHnm
Ha rpacdmke NPeuMMYLLECTBEHHO WHTEPEeCytoLLeii 0651acTu BO3-
MOXXHOr0 Pacx0XAeHust KPUBbIX U3MEHANUCL Pe3ynbTaThl yCTa-
HOBJIEHMSA TOYKM PACXOXKAEHNSA KPUBbIX [44].

Cnenyert Takxe 0TMeTWTb, 4T0 nokasatenb MMMPI Henb3s cuu-
TaTb e[AMHCTBEHHbIM NOKasaTenem aPMEKTUBHOCTM UCCTIEdyeMO-
ro npenapara, TaK kKak 60JblLOe 3HA4YeHUe UMEET U NPOAOMKN-
TENbHOCTb COXPAHEHWS1 AOCTUIHYTOr0 3dpekTa. YCTaHOBNEHO,
YTO NPUMEHEHME CTaTMHOB COMPOBOXAAETCA MPOAOIKEHNEM
yBenm4eHns apdpeKTa aaxe Nocne npekpaLieHns nccnenoBaqmus,
KOTOpOe 0TMeYanoch Aaxe cnycts 20 neT nocne paHgoMu3aLmm
[53]. OpgHako Takas 3aKOHOMEPHOCTb OTMEYaeTcs He Ans BCeX
npenapaTos, NpuMeHsieMbIx ans neveHuns CC3. Hanpumep, npe-
UMYLLLECTBA NPUMEHEHNS B-6NM0KATOPOB NOCEe NEepPeHeceHHOro
WH(apKTa MUOKapaa B OTCYTCTBUE CEPAEYHOI HeJOCTATOYHOCTM
NpeacTaBfeTCcAa COMHUTESIbHO [54].

JlokasatenbHbie faHHble, CBUAETENbCTBYIOIUE O BAXHOCTH
AOCTXEHUS paHHero 3g(hekTa CTaTMHOB Y GONbHBLIX C OCTPbIM
KOpPOHAPHbIM CUHAPOMOM

Heo6x0anMoCTb AOCTKEHUS BbICTPOro adeKTa CTaTUHOB Y
60nbHbIX ¢ OKC MOXXHO NPOMNIHCTPUPOBATL AAHHBIMU, MONYYEH-
HbIMW B XOJe BbIMONIHEHNS UCCNEAOBAHNIA, Pe3ynbTaTbl KOTOPbIX
NOATBEPXAAIOT BbICTPYIO CTabMNM3auni0 aTepoCKNepoTUYECKOI
ONALIKK NOCNE NPUMEHEHUS MHTEHCUBHBIX PEXWUMOB NpUema cTa-
TUHOB. K Takum mccnegoBaHnsim MoxHo oTHectu PKIA EASY-FIT
[55] u ESCORT [56]. B xofe BbINOSHEHUS faHHbIX UCCIef0BaHNIA
C NMOMOLLIbK0 ONTUYECKOI KOrepeHTHOI Tomorpadum 6bino ycTa-
HOBEHO, YTO NPUMEHEHME 60166 MHTEHCUBHOMO PeXMMa Npuema
CTaTiHa N0 CPaBHEHMID C MEHEE MHTEHCUBHBIM Y BONbHbIX G He-
CTabuUNbHOI CTEHOKApAWEN NPUBOANT K YBEMMYEHWIO TOJLLWHBI
MOKPbILIKIA aTEPOCKNEPOTMYECKON BNALIKNA, Y4TO YKA3blBaeT Ha
6onee BbIpAXKEHHYH ee CTabunn3auuio.

04eBUAHO, 4TO HaMGOMee U3Y4EeHHbIM CTATUHOM Y 6OMbHBIX C
OKC octaetcs atopBacTatiiH, 3(eKTUBHOCTb KOTOPOro 6bina
NOATBEPXIEHA B Xome BbINonHeHus uccneposaHus MIRACGL
(Myocardial Ischemia Reduction with Acute Cholesterol Lowering)

[28] u ocobeHHO uccnegosaHus PROVE IT-TIMI 22 (Pravastatin
or Atorvastatin Evaluation and Infection Therapy-Thrombolysis
in Myocardial Infarction 22) [39]. lNpumeHeHne aTopsacTaTuHa
no 80 mr B cyTkn y 6onbHbIX ¢ OKC no 310 Npu4MHe 0CTaeTcs
«30/10TbIM CTaHAAPTOM» FUMNONMNNAEMUYECKON Tepanum B TaKoM
cuUTyaumu.

Henb3s TOYHO OTBETUTL HA BOMPOC, MOTYT Nt 60Nee BbIPAXKEH-
Hble MNeA0TPONHbIE AP EKTbl aTopBacTaTMHa 06YCIOB/IMBATH,
Nno KpamHem Mepe, 0THACTU MEHbLLYIO N0 CPABHEHWIO C NPUEMOM
apyrux ctatuHos MNP B xoae BbinonHeHus PKIA. OgHako MOXHO
npegnonararb, YT0 MMEHHO NAeNOTPONHbIE 3P dEKTbI CBA3AHBI C
601ee paHHUM BAWUSAAHMEM HA NPOrHO3. YCTAHOBNEHO, YTO Y 60Jb-
HbIX, HefaBHO nepeHecwux OKC, oTtmeyaetcs 6onee BbiCOKas
aKcnpeccus MatpukcHoM metanonpoTtenHassl (MMIT) 1-ro Tuna
Mem6paH, KoTopas CHUTAeTCs BaXKHbIM (DaKTOPOM AecTabunusa-
uum ABb [57, 58].

B xoe BbinonHeHus Heb6onbLuoro PKI, BkntoyasLero 83 6051b-
HbIx ¢ OKC, 6bIn1 NOMy4YeHbl AaHHbIE 0 TOM, YTO MPUEM aTopBa-
CTaTWHA N0 CPABHEHMIO C PO3yBACTATUHOM NPUBOAUN K CTaTUCTU-
Yeckn 3Haymmomy cHikeHuto MMI mem6pad 1-ro tuna u MMM
9-ro TMNa, HECMOTPS HAa OJWNHAKOBOE CHIUDKEHWE KOHLEHTpaLui
XC JINHM [59]. PesynbTathl Takoro wnccreaoBaHust No3BonsioT
npegnonaratb, 4T0 aTopBacTaTWH OKa3blBaeT AOMOMNHUTENbHOE
[ieiCTBKeE, HanpaBneHHoe Ha cTabunnsaunio Ab, KOTOpoe 3aBuUCKT
He TONbKO OT BNUAHMA Ha ypoBeHb XC JIMHIT B KpoBwM, a Takxe,
YTO CTATMHbI MOTYT PA3NNYaTLCA MO BbIPAKEHHOCTU NNENOTPON-
HbIX 3(ppeKToB. YunTbiBas pe3ynbTaTbl AOCTATOYHO KPYMHOMO
HeaaBHO 3aseplumslierocs uccnegosaHus SECURE-PCI (Statins
Evaluation in Coronary Procedures and Revascularization), Mox-
HO npefjnonaratb, YTO0 ANS KNMHUYECKOW peanusaunm athdeKTos
paHHero Hadana Ucnonb30BaHWA BbICOKOW [03bl aTOPBACcTaTUHA
npu OKC Tpebyetcs 6onee 30 aHein [60].

3AKINHOYEHUE

Takum 06pa3om, HejaBHO BbIMOSTHEHHbI aHaU3 NO3BONS NO-
NyYuTb faHHbIe 0 ToM, 4To MMPI Npu NpUMEHeHUN CTaTUHOB, MO
naHHbIM PKIA, BapbupyeT B JOCTATOYHO LUMPOKOM uanasoHe. B
TO XKe BpPems MOXHO npeanonaratb OTCYTCTBUE CTaTUCTUYECKM
3Ha4umoii caasun mexay MMPM n ncxoaHoi KoHueHTpauuein XC
JIMTHI nnn BbIPAXXEHHOCTbIO €6 CHIDKEHUS 3a CHET npuema cTa-
TWHOB. Kpome TOro, B WCCNeA0BaHUAX, BKOYABLUMX BOSbHbIX
¢ OKC, oTmeyanocb paHHee pasBuTUe KNUHMYECKOro adpdek-
Ta BCNeACTBME NMPEUMYLLECTB NpuemMa CTaTUHOB, HEe CBA3AHHbIX
TONbKO C BNKUAHMEM Ha ypoBeHb XC JIMHI B kposu. B uenom
MMPIT npu 1cnonb3oBaHUK CTATUHOB OblNa MeHbLUE, YeM Mpu
NPUMEHEHNN TUNONNNNLEMUYECKIX NPENapaToB, He OTHOCALLMX-
cA K Knaccy ctatuHos. Mpuyem MNP 66112 MeHbLe Npy npuemMe
atopeacTaTiHa (npenapar Jlunpumap, npon3BOAUMbIA KOMNAHM-
e lNdpaiizep) No CpaBHEHMIO C NPUMEHEHUEM [PYruX CTaTMHOB.
B 10 e Bpemsi B Xofie BbinonHeHns PKI HOBbIX runonunnaemu-
4ecKWUX NpenapaTtoB MpeumyLLecTBa Tepanum MOryT HayaTb Bbl-
ABNATLCA PaHblLe, YeM Yepe3 1-2 rofa nocne Havana Tepanuu.
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Analysis of the Kaplan-Meier curves as an approach to
assessing the effectiveness of therapy

Modern effective clinical practice largely depends not only on
the clinical experience of the physician, but also on the skills of
searching and evaluating the evidence-based information that
allows to choose the optimal treatment strategy. Such tactics
can be determined only in the course of large and well-planned
randomized clinical trials (RCTS). Analysis of the survival curves
constructed using the Kaplan-Meier method has become one of the
main approaches to assessing the incidence of adverse outcomes
in modern clinical trials.

There may be several variants of the "behavior" of such curves
[1]. Such curves may not diverge throughout the study period
(Figure 1A), indicating that there is no difference between the
efficacy and / or safety of the interventions compared. Such
curves may diverge, which will indicate a difference between the

groups for effectiveness and / or safety. Moreover, in such cases
there may be several options. After an early discrepancy, such
curves may continue to diverge (Figure 1B) or may go in parallel
(Figure 1C). If the intervention is accompanied by an increased
risk of developing adverse outcomes at an earlier stage after the
intervention (for example, an increased risk of stroke in the early
period after coronary bypass surgery), then in the future, after the
early divergence of the curves, they will converge. Such situation
can be also with the advantages of intervention, which eventually
loses (Figure 1D). For example, when very serious patients
are included in the study at some stage of the observation, this
convergence of the survival curves becomes almost inevitable [2].

Recall that in 1958 Edward Kaplan and Paul Meyer published
an article [3], which considered the approach to the analysis of
incomplete observations. Subsequently, the Kaplan-Meier curves
and the calculation of survival data became the standard approach
to assessing differences in the duration of the period before
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Figure 1. Embodiments mutual arrangement Kaplan-
Meier curves in the course of clinical studies

the development of a certain clinical outcome (times-to-event),
especially in cases where not all participants in the study continue to
be observed until the end of the study. Survival curves do not evaluate
actuarial survival ( the incidence of fatal outcome in general), but
reflect the length of the period before the development of any clinical
outcome studied (not only death from all or certain causes, but also
outcomes such as, for example, myocardial infarction or stroke).

When analyzing the Kaplan-Meier curves, the moment when the
curves begin to diverge is of special interest. It is believed that
the duration of the period from the beginning of the observation
to this point corresponds to the duration of the period before the
development of the benefits of the intervention being studied in
comparison with the control. In the literature published in English,
such atermis referred to as "time to benefit' (TTB). More precisely,
the term duration of the period before the development of benefits
is understood as the duration of the period until the advantages
of the intervention studied are revealed in comparison with the
control [4]. Similarly, for the time from which the harmful effects
of the intervention studied begin to be detected compared to the
control, it is called the time to harm (TTH), in the intervention
group compared to the control [4].

Experts identify three reasons why the assessment of such time-
scores (TTB and / or TTH) can be useful [5]. First, such indicators

Number of participants
with outcome,%

Group A

Group B

e

The total curve

Group A data minus Group B data
at each time of assessment

Duration of follow-up, years
Figure 2. An example of constructing a summary curve for determining

the moment of the beginning of the interference effect (by subtraction
from the data of the comparison group for the intervention group)

can provide information on the most likely mechanisms of action
of a particular treatment method. For example, if the use of a
hypolipidemic drug used to lower the concentration of low-density
lipoprotein (LDL) cholesterol (CS) leads to a reduction in the risk
of cardiovascular disease complications before a statistically
significant decrease in LDL cholesterol levels is detected, it can be
assumed that the mechanism of action of the drug is due not only
to a decrease in the level lipids in the blood, but also by other so-
called pleiotropic effects [6].

Secondly, the PPRP indicator can be an important reference
point in deciding the validity and timing of the termination of the
clinical trial in connection with the impossibility of identifying
differences between the effectiveness of the interventions being
compared [7]. It should be noted that during implementation of
three large randomized clinical trials for comparative evaluation of
lipid-lowering drugs compared with placebo (pravastatin 40 mg in
the study CARE Cholesterol and Recurrent Events [8]; gemfibrozil
1200 mg per day in the VA-HIT study - Veterans Affairs High-
Density Lipoprotein Cholesterol Intervention Trial [9] and the
HOPE-3 study — Heart Outcomes Prevention Evaluation 3 [10])
Kaplan-Meier curves reflecting survival without the studied clinical
outcomes did not diverge within 2-3 years, but on the whole, in
the course of further observation, statistically significant positive
effects of taking such lipid-lowering drugs were compared with
placebo. So, sometimes it takes patience to wait for the clinical
effect of the tested drug.

Thirdly, it is believed that the TTB and / or TTH and their ratio
can be taken into account when deciding on the use of certain
interventions in elderly patients who have many concomitant
diseases and limited life expectancy [4]. In such cases, treatment
will be useless if the TTB will exceed the estimated life expectancy
of the patient. For example, the prevention of the development
of cardiovascular complications by taking aspirin begins within
the first 5 years after the and persists throughout the period of
therapy [11]. At the same time, the prevention of the development
of cancer of the rectum and large intestine is achieved 5-10 years
after the start of the daily drug intake, but, given the long latency
period, it may take 10-20 years to identify the benefits. In such
cases, in elderly patients with a relatively small expected life
expectancy, the benefits of taking aspirin may be inadequate due
to large TTB. At the same time, TTH due to an increased risk of
bleeding may be small. It was suggested to use TTB to determine
the priorities for prescribing drug therapy in elderly patients
with a large number of concomitant diseases, which often have
polypharmacotherapy [12-14].

The indicator of the duration of the period before the
development of advantages in the structure of approaches to
assessing the effectiveness of interventions

Modern methodological approaches to assessing the effects of
therapy have become widely used since the 60s of the twentieth
century. Statistical methods were improved and adopted that allowed
to identify the advantages and / or disadvantages of the use of drugs
for the treatment and prevention of CVD that were established during
the implementation of large randomized clinical trials. Standard
approaches to confirming the benefits of using certain interventions
have become relative risk reduction and statistical significance [15].
Later, when analyzing the data obtained in controlled drug studies,
data on the observed effect proportion also began to be included,
that is, the first indication of absolute risk reduction, rather than a
relative risk reduction, and it is also recommended to calculate the
indicator of the number of patients who need to be treated with
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certain drugs for a certain period to prevent 1 adverse outcome.
In the literature published in English, such indicator is called NNT
("number needed to treat"). The indicator of the number of patients
who need to be treated with certain drugs for a certain period to
prevent 1 adverse outcome reciprocally reflects a decrease in
absolute risk [16]. The indicator of the number of patients who
need to be treated with certain drugs for a certain period to prevent
1 adverse outcome should be indicated for a specific period, but
focus on the severity of the effect, rather than on the length of the
period during which such an effect was. TTB is associated with the
indicator of the number of patients who need to be treated with
certain drugs for a certain period to prevent 1 adverse outcome, but
more reflect the likelihood of achieving established, statistically and
clinically significant positive (or negative) effects over a period that
can be correlated with the remaining life expectancy of the patient.

Obviously, the TTB indicator can be significant in assessing the
effectiveness of intervention in patients in 2 groups: 1) in persons
with a very high risk of CVD complications due to atherosclerosis,
including patients with acute coronary syndrome (ACS) and/or those
with a 10-year calculated risk of developing a myocardial infarction
or stroke of more than 20%; 2) in very elderly people, who have a
limited life expectancy.

For very elderly people, the need to evaluate the TTB index relates
to cases of statin administration for primary prevention, since for
the purpose of secondary prevention, statins are used regardless
of age and expected life expectancy. Given the conflicting views
on the use of statins in such situation, let us dwell a little more on
the problem of using statins in people of this age category for the
purpose of primary prevention.

The use of statins for primary prevention in elderly and very
elderly people

In general, the proportion of people older than 65 is significantly
increasing in the world [17]. The estimated life expectancy in
economically developed countries in 65 y.0. people is >20 years for
women and >17 years for men [18]. The prevalence of coronary heart
disease in the US by 2030 will increase by 40% (=5 million people)
only due to a change in demography. This will increase the direct
costs by 198% (=~$ 70 billion). Such data should serve as a basis for
increasing the proportion of healthy elderly people [19, 20]. Currently,
clinical recommendations for the use of statins for primary prevention
in general are not based on scientific evidence, but in most of them,
with the class of recommendations | or lla, it is considered reasonable
to use drugs belonging to this class in the majority of individuals of
65 y.0. [21-25]. It should be noted that clinical recommendations vary
significantly in providing tactics for assessing the risk of complications
of CVD in individuals over 65 y.o, the results of such tactic can be the
basis for the use of statins for primary prevention. So in the European
recommendations, the risk assessment option is limited to 65 y.o, in
the American —to 75 y.o. and in the recommendations adopted in the
United Kingdom -85 y.o.

A more definitive answer to the question of the tactics of using
statins for the purpose of primary prevention in elderly individuals
can be obtained by performing a large n = 18 000) randomized clinical
trial STAREE (STAtin Therapy for Reducing Events in the Elderly). The
purpose of this study is to test the hypothesis of whether taking a
statin will lead to an increase in overall survival and survival without
disability in healthy elderly compared with placebo (70 years and
older). The end of the study is expected in December 2022. In any
case, in general, most experts agree that statins should be used for
primary prevention in elderly people. And in such situation, data on
TTB can play a role in the choice of statin due to the need to achieve

a faster effect in such cases because of the limited life expectancy of
very elderly people.

The duration of the period before the development of benefits in
studies of hypocholesterolemic drugs

At present time, more than 20 large randomized controlled
double-blind studies have been performed to evaluate the
effectiveness of statin use; and in most of them a statistically
significant efficiency was noted, assessing by the main indicator of
the incidence of adverse outcomes. In some of these randomized
clinical trials, the effects of taking statin were compared with
placebo [8, 26-38], while in others, the effectiveness of using
different statins or different doses of statins of the same type was
compared [39-41]. In addition, studies were performed to confirm
the effectiveness of the use of hypocholesterolemic drugs, which
belong to other classes (cholestyramine, gemfibrozil, ezetimibe,
evolocumab alirocoumab and anacetrapeptide) [9, 42-471].

In the course of the analysis, the results of which were recently
published, the TTB indicator was evaluated by visual assessment
of Kaplan-Meier curves reflecting the frequency of adverse
outcomes included in the main indicators that were obtained in
the randomized clinical studies of lipid-lowering drugs [5]. In
general, in 24 randomized clinical trials, TTB varied between 1
and 36 months (mean 13.1 months); in randomized clinical trials
comparing placebo with statins (n = 14), the mean TTB was 11.1
months, and in all randomized clinical trials of statins as a whole
(n =17) — 10.3 months. In randomized clinical trials evaluating
the effects of other hypocholesterolemic medications, mean
TTB reached 20 months (n = 7). It should be noted that in both
studies (EINSTEIN and ODYSSEY) in assessing the effects of
using proprotein convertase subtilisin / kexin 9-PCSK9 enzyme
inhibitors, the TTB was 12 months [45, 46].

During the analysis of the Kaplan-Meier curves for the main
indicator, a summary curve was constructed for each randomized
clinical trial by subtraction from the comparison group data the
intervention group data (Figure 2). The point of intersection of the
total curve with the X axis (the abscissa axis), reflecting the duration
of the observation period during the studies, corresponded to the
point of achievement of TTB for each randomized clinical trial.
Such an analysis allowed to calculate only the approximation to
the TTB, since it included the Kaplan-Meier curves constructed
for individual studies as a whole, but not individual data on the
participants in the studies. To reduce distortion, only 15 out of 24
randomized clinical trial were included in the analysis.

According to the authors of the analysis [5], the identified
differences in the TTB could be affected by several factors,
including such as: 1) the number of developed adverse outcomes
included in the main indicator, which depends both on the size of
the sample and the frequency of development of adverse outcomes;
2) the initial concentration of LDL cholesterol; 3) the severity of the
decrease in LDL cholesterol; 4) indications for the use of statins
(for example, such as primary prevention of CVD, coronary heart
disease with a stable course, secondary prevention after acute
coronary syndrome; 5) features of the drug used (statins or lipid-
lowering drugs, different from statins).

Obviously, the benefits in the treatment group will not appear
until at least several unfavorable outcomes develop. The number of
adverse outcomes depends on the number of patients who have a
risk of developing the outcome (sample size) and the frequency of
development of such an outcome. For example, in the course of a
study that will develop 200 outcomes during the first 6 months, there
is a higher probability of early detection of benefits compared to a
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study in which only 20 outcomes will develop over the same period.

On the other hand, it can be assumed that there is a correlation
between the severity of LDL cholesterol lowering and the degree
of risk reduction of CVD complications. During the analysis of
the results of a randomized clinical study of statins, it was found
that a decrease in the level of LDL cholesterol in the blood for
every 1 mmol/l corresponds to a decrease in the relative risk of
CVD complications by 22% [48]. In the course of performing
statin studies, compared with studies of non-statin lipid-lowering
drugs, with a decrease in LDL cholesterol concentration for every
1 mmol / L during the first year of reducing the relative risk, CVD
complications were 9%, and in subsequent years by 22-28%
[48]. In general, it can be assumed that the more pronounced the
decrease in the number of unfavorable outcomes, the smaller will
be the TTB. However, the results of the analysis of the diagram
indicated a weak connection between such indicators [5].

The initial concentration of LDL cholesterol is also theoretically
possible to be considered as a factor that influences on TTB. For
each specific decrease in the concentration of LDL cholesterol in
percentages, the absolute decrease in LDL cholesterol level will
increase with an increase in the initial LDL cholesterol concentration,
that is, a higher baseline LDL-C is accompanied by a more
pronounced absolute LDL decrease. A very high baseline level of
LDL cholesterol was noted in the LRC-CPPT trial (Lipid Research
Clinics Goronary Primary Prevention Trial) [42] and in the 4S study
(Scandinavian Simvastatin Survival Study) [26]. However, in none
of them TTB was particularly short. After receiving the results of the
48 study for ethical reasons, it was considered inappropriate to leave
untreated patients with such a high level of LDL cholesterol. Given
that both of these studies completed with a positive result, we can
consider that TTB is not associated with the initial LDL cholesterol.

The characteristics of the study participants are likely to affect
the TTB. In a cohort of patients with acute coronary syndrome,
the incidence of adverse outcomes is significantly higher than in a
cohort of patients with a stable course of coronary heart disease.
A higher frequency of such outcomes at an earlier stage after
randomization could be a predictor of a smaller TTB.

The use of statins can have positive effects at an early stage after
the beginning of their administration due to a positive effect on
several pathophysiological links of the disease in patients with acute
coronary syndrome, including such as endothelial dysfunction,
inflammation, platelet reactivity, and increased blood coagulability
[6, 49]. It is widely believed that the use of statins in such patients
has a positive effect on the risk of developing of GVD complications
in the early stage after the beginning of their use precisely because
of such mechanisms. In this regard, it should be recalled that in
the implementation of a large randomized clinical trial IMPROVE-IT
(44) on the evaluation of the efficacy of the addition of ezetimibe
compared with placebo to simvastatin in patients newly diagnosed
with acute coronary syndrome, TTB was not short, that is, the use of
a hypolipidemic drug not from statins class, was not accompanied
by an earlier onset of the clinical effect. It is known that in the
absence of acute coronary syndrome, TTB was similar in persons
without an established diagnosis of coronary heart disease and
in patients with a stable course of coronary heart disease. In the
course of performing statin studies for primary prevention, TTB
varied over a very wide range from 1 to 30 months [33, 35].

And finally, the most difficult and important question is: does
the TTB depend on which particular drug is used to reduce the LDL
cholesterol concentration? The available evidence data supports
the hypothesis that taking particular statin effects the TTB.

The results of the analysis performed by P.J. Barter and D.D.

Waters [5] indicate that, overall, in 17 randomized clinical trials of
statins, TTB was on average 10.3 months, while in 7 randomized
clinical trials of lipid-lowering drugs belonging to other classes it
was on the average 20 months. The results of a separate analysis
of a randomized clinical trial in which different statins were studied
indicated that, with atorvastatin, TTB was less compared with the
use of other statins. In the course of 6 randomized clinical trials
evaluating the efficacy of atorvastatin, TTB was an average of only
4.75 months, while 11 randomized clinical trials evaluating the
effect of other statins had on average 13.4 months of TTB.

Why the administration of atorvastatin leads to smaller TTB?
Previously, the possible factors that determine the decrease in TTB,
were specified in this article. There is data that active metabolites
are formed during the metabolism of atorvastatin, which act as
antioxidants, and have a beneficial effect on lipoproteins [50-52].
The presence of comparable metabolites for such effects was not
observed [5]. In particular, there are experimental studies showing
that only active metabolites of atorvastatin specifically inhibit the
oxidation of small dense particles of LDL cholesterol [51].

It should be noted that this analysis has a number of limitations.
In particular, at the time of the divergence of the Kaplan-Meier
curves, the differences between the groups in most cases did not
reach the level of statistical significance and, with one exception [6],
the authors of the randomized clinical trials included in the analysis
did not calculate at what time the differences between the groups
became statistically significant. And it is important to remember
that when the statistical significance of differences between groups
was revealed, the study could be terminated early [30, 33]. In
addition, the definition of the point of divergence could, at least in
part, be determined by subjective factors and varied depending on
the graphical representation of the results of a randomized clinical
trial. In particular, when diagram of possible area of divergence of
the curves was presented, the results of establishing the point of
divergence of the curves changed [44].

It should also be noted that the index of TTB can’t be considered
the only indicator of the effectiveness of the drug under study,
since the duration of the preservation of the achieved effect is of
great importance. It has been established that the use of statins is
accompanied by a continuation of the effect even after the study
was terminated, which was noted even 20 years after randomization
[53]. However, this rule does not apply to all drugs used to treat
CVD. For example, the benefits of using B-blockers after myocardial
infarction in the absence of heart failure seems questionable [54].

Evidence that demonstrates the importance of achieving an
early statin effect in patients with acute coronary syndrome

The need to achieve a rapid effect of statins in patients with acute
coronary syndrome can be illustrated by data obtained during the
research, the results of which confirm the rapid stabilization of
atherosclerotic plaque after the use of intensive regimes of statin
intake. Such studies include randomized clinical trials EASY-FIT [55]
and ESCORT [56]. In the course of performing these studies using
optical coherence tomography, it was found that the use of a more
intensive mode of statin intake compared to less intense in patients
with unstable angina leads to an increase in the thickness of the
atherosclerotic plaque, indicating a more pronounced stabilization.

It is obvious that atorvastatin remains the most studied statin in
patients with acute coronary syndrome, the effectiveness of which has
been confirmed in the course of the MIRACL study [28] and especially
PROVE IT-TIMI 22 (Pravastatin or Atorvastatin Evaluationand
Infection Therapy-Thrombolysisin Myocardiallnfarction 22) study
[39]. The use of atorvastatin 80 mg per day in patients with acute
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coronary syndrome for this reason remains the "gold standard" of
lipid-lowering therapy in this situation.

We don’t know for sure whether the more pronounced pleiotropic
effects of atorvastatin can be attributed, at least in part, to a
decrease in the proportion of patients receiving other TTB statins
during the randomized clinical trial. However, it can be assumed
that it is the pleiotropic effects that are associated with an earlier
influence on the prognosis. It has been established that in patients
who have recently undergone acute coronary syndrome there is a
higher expression of matrix metalloproteinase (MMP) of the first
type of membranes, which is considered to be an important factor
of destabilization of antibodies [57, 58].

In a small randomized clinical trial involving 83 patients with acute
coronary syndrome, data were obtained that the use of atorvastatin
in comparison with rosuvastatin resulted in a statistically significant
decrease in MMP of type 1 membranes and MMP of type 9, despite
the same decrease in LDL cholesterol concentration [59]. The results
of such a study suggest that atorvastatin has an additional effect on
the stabilization of atherosclerotic plaques, which depends not only
on the effect on the level of LDL-C in the blood and also statins may
vary in the severity of pleiotropic effects. Considering the results
of a fairly recent recent SECURE-PCI study (Statins Evaluation in
Coronary Procedures and Revascularization), it can be assumed that
for the clinical implementation of the effects of early use of a high
dose of atorvastatin in acute coronary syndrome, it takes more than
30 days [60].

CONCLUSION

Thus, a recent analysis made it possible to obtain data on the
fact that TTB when using statins, according to a randomized
clinical trial, varies in a fairly wide range. At the same time, it can
be assumed that there is no statistically significant association
between TTB and the initial concentration of LDL cholesterol or
the severity of its decrease by taking statins. In addition, studies
that included patients with acute coronary syndrome noted an
early development of the clinical effect due to the benefits of taking
statins, not only related to the effect on LDL cholesterol level in the
blood. In general, TTB when using statins was smaller than with the
use of lipid-lowering drugs, not belonging to the class of statins.
Besides, TTB was less when taking atorvastatin (Liprimar drug
produced by Pfizer) compared with the use of other statins. At the
same time, during randomized clinical trials of new lipid-lowering
drugs, the benefits of therapy can begin to be detected only not
earlier than 1-2 years after the initiation of therapy.
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PesucteHTHas aptepuansHas runeptoHus (Al onpenensiercs kak
HELOCTVKEHME LieneBbIX LUMp apTepuansHoro AasreHns npu of-
HOBPEMEHHOM WCMO0/Ib30BaHNN 3 aHTUTMNEPTEH3UBHbIX NPenaparos
Pa3HbIX KNaccoB, BKIKOYasA AUYPETUK, Y NALNEHTOB, NPUBEPXKEHHbIX
Tepanuun. PacnpocTpaHeHHOCTb Pe3ncTeHTHo Al KonebneTcs ot 5
10 50% B pasnuyHbIX rpynnax nauueHTos. [N noCTaHOBKM AnarHo-
3a TpebyeTcs ONpefesieHne UCTUHHOW PE3UCTEHTHOCTU K JIBYEHUIO,
41O TPEOYeT MCKIOYEHMS «TUNePTOHUN GEnoro xanara», OLEHKM
NPUBEPXXKEHHOCTU NeYeHn0. Heo6X0AMMO TaKkxKe BbISIBJIEHWE BO3-
MOXHbIX MOAWUMMLMPYEMBIX NMPUYUH, NPUBOAALLMX K PA3BUTUIO
pesucTeHTHON Al. B nocneaHee Bpems NPOBOAMTCA Psf UCCNemo-
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runepTeH3nu. JleyeHne BKITIOYAET B Cebs M3MeHeHue 06pasa Xun3-
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NaLMEHTOB B CMNELMaNN3MPOBaHHbIX LieHTpax. [laHHas cTatbs OC-
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ApTepuanbHas runepToHUs ABASETCH OAHUM W3 OCHOBHbIX
(DaKTOpPOB puCKa PasBUTUA (haTasnbHbIX CEPAEYHO-COCYANCTBIX
ocnoxHeHuii. CornacHo uccnegoannio ICCE-P®, nposeaeH-
Homy B 2012-2013 rr. Ha Tepputopumn Poccuiickon ®efepauun,
pacnpocTpaHéHHocTb Al cpeay B3pOC/IOro HacefieHns coctasmna
43,5% [1], 4T0 CBMOETENLCTBYET O 6 BLICOKOW PAcnpOCTPaHEH-
HocTu. Cpeay NaumneHToB ¢ apTepuanbHOM rnepToHNER BblAeNs-
t0T rpynny 60NbHbIX C PE3UCTEHTHO K Tepanun Al. Pe3ancTeHT-
Has apTepuanbHas runepToHUs accoLMMpOBaHa € 2-6 KpaTHbIM
YBENUYEHUEM PUCKA CepAeYHO-COCYAMCTbIX OCNOXHEHWN [2,3], B
CBA3M C 4em npobnema eé QUMarHoCTUKK U NIeYeHns NpeacTasns-
eTCS YPEe3BblYaiHO aKTyanbHOM.

CornacHo PekomeHaauusim POCCMIACKOrO MeAMLUHCKOro 06-
LLiecTBa No apTepuanbHoi runeptoHnn 2013 1., pe3nCTEHTHOI K
Tepanuu cyutaetca Al, Npu KOTOPOW neYeHne, BKKOYAKOLLEe N3-
MeHeHue (03L0poBIieHne) 06pasa XNU3HW 1 paLOHANbHYIO KOM-

OMHUPOBAHHYIO AHTUTUNEPTEH3MBHYIO TEPANUIO, COCTOALLYIO U3
Tpex NpenapaTos, BKNOYas AUYPETUK, B MAKCUManbHO NepeHoCH-
MbIX 403aX He MPUBOAMNT K AOCTUXKEHUIO LienieBoro yposHs Al [4].
Ecnu ueneson yposeHb ALl JocTUraeTcs npu Mcnosib30BaHn 4 u
60nee aHTUrMNePTEH3NBHbIX NPenapaTtos, T Taky Al Ha3biBalT
KOHTPONUPYeMOi Pe3NCTEHTHON apTepuanbHOM runepToHueit. B
Poccun TepMUHbI pe3nCTEeHTHas W pedopakTepHas apTepuanbHas
TMNEPTOHMSA 3KBMBANEHTHbI, TOMAA Kak B PekomeHgaumax Amepu-
KaHckon Konnerun Kapauonoros / AMepukaHckoin Accoumaunu
Cepaua no aptepmanbHOR rMNepTOHMM Yy B3pocnbix B 2017 T.
NPeanoXeHo pasfenieHne aTux noHATWiA. lMog pedppaktepHon Al
NnoHMMaeTcs 6onee Txenblid doeHotun Al, pu KOTOPOM LieS1eBOiA
ypoBeHb AJl 0CTaeTCs HeJOCTUrHYTLIM NPU NPUeMe Kak MUHUMYM
5 aHTUrMNEPTEH3MBHbIX NMPENapaToB PasfnyHbIX KNaccos, BKIHO-
yaroLwwwmx B cebd ANUTENbHO AECTBYIOLUA TUA3UAHBIA ONYPETUK
W @HTarOHMCT MUHEPANTIOKOPTUKOMIHBIX PELenTOpoB.
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PEBVICTEHTHASA APTEPUIATIBHASA MTMNEPTOHVIA

McTuHHas pacnpoCcTpaHEHHOCTb Pe3NCTeHTHOM Al HeM3BECTHa.
Mo AaHHbIM pasnnyHbIX UCCNEA0BAHUIA, AONS NALNEHTOB C YCTOIA-
YMBOIA K Tepanuu apTepuanbHoii rMnepTeH3neil MoXeT AocTUraTb
10 5-50% B pasnuyHbIX KoropTax nauueHtos [5]. CornacHo uc-
cnenosaHuto NHANES (National Health and Nutrition Examination
Survey), nposeaéHHomy B GLUA B 2003-2008 rr. 1 BKHO4aBLUEMY
6onee 15000 B3pOCNbIX NNULL C apTEPUANbHON TUNEPTOHWEN, aons
nofien ¢ peanctenTHoil Al coctasuna 8,9+0,6% [6]. B eBponeii-
ckom uccneposaHun de la Sierra et al., B KOTOpOM U3y4anach
6a3a [aHHbIX NaUMEHTOB C rUNEepTOHME mcnaHckoro PeecTpa
amoynatopHoro moHutopudra Afl, n3 6onee yem 60000 naumen-
TOB — 14,8% UMenun pe3ancTeHTHYO apTepranbHyo rMnepTeH3no.
[Tpn aTOM 60NbLUIAA YACTb NALMEHTOB C pe3ncTeHTHOM Al (12,2%)
MMENN HEKOHTPONMUPYEMYHO PE3UCTEHTHYIO TMMNEPTOHNIO, W TOSb-
K0 2,6% pocturnu uenesoro yposHsa ALl npu npueme 4 u 6onee
AHTUINMEPTEH3UBHbIX Npenaparos [7].

B HepaBHeM nepekpecTHom ucenefosaruu CRIC (Chronic Renal
Insufficiency Cohort), B KoTopoe 6bIf10 BKKOYEHO 3367 nauueH-
TOB C XPOHMYECKOW 6051e3HbI0 noYek, 40,4% y4acTHUKOB UMENN
PE3UCTEHTHYIO apTepuasibHy0 rnnepToHuto [8].

C Te4yeHMeM BpeMeHM HabnofaeTcs TeHAEHUMS K pOCTY yucna
NauneHToB C Pe3UCTEHTHON AT, YTO CBAI3AHO KaK C YBENUYEHUEM
NPOAOMKNTENbHOCTU XXM3HU, TaK U C YBENNYEHNEM A0MNN Hacene-
HUA, CTPAAAIOLLMX OXKMPEHWEM 1 caxapHbiM AuabeTom 2 Tuna [9].

Cnepyet pasnuyaTb WCTUHHYKO pe3ncTeHTHy0 Al u ncespo-
PE3UCTEHTHYIO apTepuanbHyl0 runepToHuo. K owmnbo4Hoii no-
CTAHOBKE [MarHo3a pe3ucteHTHoii Al (nceBpope3ncTeHTHOM Al
NPUBOASAT Takue COCTOSIHUS Kak: runepToHWA «Benoro xanara»,
NPWEM 3K30TreHHbIX CPEMICTB, CMOCOOCTBYIOLLMX NOBbILEHNO Afl,
nnoxas NPUBEPXXEHHOCTb K IeYEHMI0, HealeKBaTHO Nof06paHHas
AHTUrMNepTeH3UBHAA Tepanus, a TaKXXe HenpaBuNbHAsA TEXHUKa
namepenmns Al

CornacHo onpefeneHuto, r1unepToHnei «6enoro xanata» sBns-
etcs hopma Al', npu KOTOpoiA noBbILeHne ALl 0TMeYaeTCs TONbKO
Ha npueme y Bpaya, a Npu NPoBeeHNUI CYyTOYHOr0 MOHUTOPUPO-
BaHua ALl (CMAL) n npu namepenun ALl B JOMALLHUX YCNOBUAX
meTogom camokoHTpons ALl (CKAL) ypoBeHb ALl HaxoguTcs B
npefenax HopManbHbIX 3Ha4eHWA. TunepToHnsa «6enoro xanara»
(FBX) sABnseTCA pacnpoCcTpaHéHHbIM ABJIEHUEM CPeay NaLueHToB
¢ Al 1 MOXET cOCTaBNATh 0T 2 10 23% N0 JaHHbIM Pa3HbIX aBTO-
pos [10]. IbX Yalue BCTpeYaeTcsa Cpeam L, NoXMIoro Bo3pacra
npw N30NM1MPOBaHHOI cuctonuyeckon Al [11].

HenpasunbHas TexHuka namepenus ALl aBnsertcs pacnpocTpa-
HEHHOM NPUYUHONA runepanarHocTukn Al 1 HeBEepHOro onpeje-
nexus peaucteHtHon Al. B HemaBHO npoBedeHHOM Bhatt et. al
peTpocnekTuBHoM aHanude 130 naumeHTOB, HabnJaKOLMXCA
B CMELNann3npoBaHHOW KNWHUKeE, ObINo BbISBMEHO, 4T0 Y 33%
NauneHToB OLWMOG0YHO MOCTABNEH [OMArHO3 HEKOHTPOAMPYEMO
pe3ncTeHTHON Al n3-3a NCNONb30BAHMS HENPABUIIbHOW TEXHUKM
nsmepeHua Al [12]. K Hanbosnee pacnpoCTpaHEHHbIM OLLMOKam
npu namepeHun ALl 0THOCATCS cneayroLue; 0JHOKpPaTHOE n3me-
peHue ALl, MICNONb30BaHNE MaHXETbl MEHbLLIEr0 pa3mepa, pasro-
BOp BO Bpems uamepenus A[l, uamepenuns Al cpasy nocne gusn-
YeCKOI Harpy3Kkn unu Kypeuus, ynotpebneHue Koe n Kpenkoro
yas B TeyeHue 1 yaca nepeja UCCneaoBaHMEM, NONTOXEHUE PYKN
HWXE YPOBHSA cepua.

Elle ogHOM NPUYKMHONA OWIMGOYHON NOCTAHOBKWU AMarHo3a pe-
3UCTeHTHON Al SBNAETCA HWU3Kas MPUBEPXKEHHOCTb NEYEHUIO.
Okono 40% nauneHTOB C HEeAABHO YCTAHOBEHHbIM AUArHO30M
apTepuanbHoil r’MNepTOHWUK NpPeKPaLLaoT NPUEM aHTUrMNepTeH-
31BHON Tepanuu B TeyeHne Nepeoro roga nedvedus [13,14]. Mo
JaHHbIM Jung et al., 3 76 nauueHToB ¢ pe3ucTeHTHoW Al, 06-

PaTUBLLUMXCA B KIMHWUKY AN NPOBEAEHUs Paano4acTOTHON Ae-
HepBauum noyeyHblx aptepuit (POH), 53% 6binn He NpUBEPXEHDI
nevenunto. Cpeaw a1oii rpynnbl naumenToB, 30% He NpUHUManu
HU OJHOr0 aHTurunepTeHsmBHoro npenapara (ArM), 70% 4eno-
BEK NPUHUMANK NINLLb YaCTUYHO, U3 HIX 85% NPUHUMANL MeHee
MOSTIOBMHbI Ha3HA4YeHHbIX NpenapaTos. B uccnegosaHun onpeje-
NSANCH YPOBHU aHTUIMNEPTEH3UBHLIX NPEnapaToB Uan UX MeTa-
6onuTos B Moye [15].

AKTyanbHoM npo6nemoil B ANArHOCTUKE MCTWUHOW PE3NUCTEHT-
HOW apTepuanbHOW rUNepTOHWUK OCTAeTCs HeafeKBaTHO Nono-
6paHHas mMeaukameHTo3Has Tepanus. Mo coobuieHnto Weitzman
et al., cpeamn 172 432 naumeHTOB C rUNepPTOHUYECKON 6OMNE3HbIO,
35,9% ntofiet 6bI1 NOCTABIIEH AMArHO3 HEKOHTPONIMPYEMOIA pe3n-
cTeHTHOM Al. 13 Hux okono 21% nonyyanu mMeHbLUWe [03bl Npe-
napaTos, 4em 6blS10 Ha3Ha4yeHo, 9% He nonyyanu auypeTuk, 48%
NpUHUMANK MeHee 3 aHTMrUNEepPTeH3UBHbIX npenapartos, a 20%
He NMPUHKUMANKM HW OJHOr0 W3 Ha3Ha4YeHHbIX nNpenapatos. locne
UCKMIOYEHMS 3TUX NaLMEHTOB, TONbKO 2,2% W3 BCEX NOAXOANN
NOA KPUTEPUN HEKOHTPONMPYEMOI PE3NCTEHTHON apTepuanbHON
runepToHum [16].

Mo HeKOTOPbIM AaHHbIM, OKOMO MONIOBUHbLI BCEX AMArHO30B
pe3ncTeHTHON Al ABNAIOTCA, MO BCEW BEPOATHOCTU, Pa3nNyHbI-
Mun hopmamu ncesgopesncTeHTHoi Al [17]. MoaTomy, nepeg 1em
KaK MoCTaBWTb LMarHo3 pe3ancteHTHOM Al, He06X04UMOo UCKH0-
YNTb BCE BbIlLEYKA3aHHbIE MPUYMHBI BO3MOXHOW NCEBAOPE3N-
CTEHTHOCTW.

CornacHo pekomeHaauusimM no aumarHocTuke u neveHuto Al Es-
poneiickoro o6L1ecTBa Kapanonoros 1 EBponeickoro o6ecTsa
no runeptoHuun 2013 r., UCTUHHAA PE3UCTEHTHasA apTepuanbHas
TUNePTOHMS MOXET HabnofaTbCs NpU OXUPEHWUU, 310ynoTpe-
6neHnn ankoronem; M36bITOYHOM NOTPEONEHUN HATpus, LNn-
TeNbHOM Npueme npenapartos, 061afaloLLMX Ba3oNPECCOPHbIM
MEXaHU3MOM U BbI3bIBAKOLIMX 3a[AEPXKY HATpUs B OpraHu3me
(HecTeponfHble NPOTUBOBOCNANUTENbHbIE NpenapaTbl, KOPTUKO-
CTEPOWbl, LMKNOCNOPUH, Npenapatbl 3pMTPONO3TUHA, OpanbHble
KOHTpaLenTuBbl, CUMNATOMUMETUKI, aHTMAENPECCaHTbl U Aap.);
CUHAPOME 06CTPYKTUBHOMO anHo3 cHa [18]; HeauarHoCcTMpoBaH-
HbIX HEOOPATUMbIX MOPAKEHWUAX OPraHOB-MULLEHEI; HefnarHo-
CTUPOBAHHbIX BTOPUYHBIX (hOPMax apTepuanbHoii runepToHuN, K
KOTOPbIM OTHOCATCS MEPBUYHbIA rMNepanbaecTepoOHN3M, CTEHO3
noYeyHbIx apTepmid [19].

Kpome 13BECTHbIX B HACTOSALLMA MOMEHT NPEANKTOPOB pa3Bi-
TN PE3UCTEHTHOM apTepranbHON rMNepTOHMN, TaKMX KaK 0Xupe-
HUe, MOXWITON BO3PACT, CaxapHblil AnabeT, XpoHu4eckas 60J1e3Hb
noyek, NabopaTopHbIX MApPKepPOB PE3NCTEHTHOrO TeveHus Al Ha
CErofHALWHNIA AeHb HeT. B CBA3U C 4eM, 0COOLIN UHTEPEC BbI3bl-
BAlOT NPOBOAMMbIE B NOCAEAHNE FOfbl UCCNEA0BAHMS MO aHANN3Y
pOnN CUCTEMbI MATPUKCHBbIX MeTannonpoTtenHas (MMIM) n Tka-
HEBOro MHrnéutopa metannonpotenHasbl (TUIMIM), B 4acTHOCTK
MMM-2 n TUMIM-2, B natoreHe3e pe3nCTEHTHON apTepuanbHo
runepToHun. MaTpuKCHble MaTannonpoTenHasbl OTHOCATCH K
CEMENCTBY BHEKNETOYHbIX LMHK-3aBUCUMbIX 3HA0NENTNAA3, CNO-
COOHbIX pa3pyLLaTh BCe TUMbl GEIKOB BHEKNETOYHOIO MaTpuMKCa.
MMI y4acTBYlOT B pPEMOJENIMPOBAHUN TKaHEW, aHrmoreHese,
anonTo3e.

Mo maHHbIM uccneposannii, MMM u TUMI1 accouumpoBaHsl ¢
apTepuanbHON TUNepTOHWER U MOPAXEHWEM OpraHOB-MULLEHEN
[20,21]. B uccneposaHum Andrea R.Sabbatini et al. uccnenosa-
nuch ypoBHU MMI-2 n TUMM-2 npu pe3auCTEHTHOM TeYeHUn ap-
TepuanbHOM TMNepPTOHUKM W CBA3b [aHHbLIX METannonpoTenHas ¢
NopaXKeHMeM OpPraHOB-MULLIEHEN, BKKOYAs XKECTKOCTb COCYAO0B W
runepTpodouio Muokapaa [22]. B uccnefoBaHum, BKHOYAIOLLEM
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116 naumeHtoB ¢ KoHTponupyemoi Al, 116 nauueHToB C pesu-
CTeHTHOW Al n rpynny KoHTpons u3 19 4enoBek ¢ HOpManbHbIM
A[l, 6bin BbIIBNEH NOBbILLEHHbIA YpoBeHb TUMII-2 1 CHUXEHHOE
oTHoweHue MMI-2/TUMIM-2 y nauueHToB C pesucTeHTHol Al B
CpaBHeHuUm ¢ apyrumm rpynnamu. Yposexb MMI-2 6b1n 0AMHAKOB
cpeau rpynn ¢ nosbileHHbIM ALL. B 1ONONHEHME, BbISBNEHA HE3a-
BUCMMAs CBA3b BbICOKOrO YpoBHA TUMIT-2 1 HU3KOro OTHOLUEHMS
MMII-2/TMIM-2 ¢ yposHem AJl B rpynne pe3ucteHTHON Al'. Takxe,
ypoBeHb TUMI-2 Hanpsamyio KOppenupoBan C BblIpaXXeHHOCTbIO
rMNepTPOd UM NEBOro Xenyao4ka B 06LLEN rpynne ¢ NOBbILIEHHbLIM
A[l, HO He OTAeNbHO B rpynne pe3ucTeHTHoi Al. B nornctnyeckom
PErpeccuBHOM aHanu3e ObIN0 BbISBIEHO, YTO TOMbKO YPOBEHb
TUMN-2, Ho He MMI-2, 1OCTOBEPHO M HE3ABMCUMO BblIN accoLm-
POBAH C PE3NCTEHTHbIM TeveHuem Al nocne y4éra hakTopoB pucka
pe3ncTeHTHoi Al (BospacT, non, paca, CI 2 tuna, IMT, ypoBeHb
anbAocTepoHa). Takum 06pa3om, aBTOpbl AaHHOTO UCCef0BaHus
npegnonaratot, 4to TMIM-2 aBnsetca 3Ha4YMMbIM NPEANKTOPOM
PE3VNCTEHTHOI apTepuanbHOM rMNepToOHUM U MOXET BbITb UCMOSb-
30BaH B Ka4eCTBe NOTEHLMANbHOM0 61OMapKépa AaHHOT0 PEeHOTH-
na Al' B JaNibHEMLLINX UCCEN0BaAHNSAX.

OpHako, B uccnegosaHun Leonardo Lacerda et.al., He 6bis10
BbISIBNEHO CBA3W Mexay yposHem MMI-2, MMM-9, TUMM-1,
TUMMN-2 n HepocTatoyHbIM KOHTponem yposHs AL [23]. [aH-
HOe u1ccnenfoBaHue, nposefeHHoe B 2015 r., ABNAETCA NepsbIM B
CBOEM pofe, W3y4aBLUeM CBSi3b MATPUKCHbIX METanaonpoTenHas
W UX TKAHEBbIX UHTMOUTOPOB C PE3UCTEHTHBIM TEYEHNEM apTepu-
aNbHOM runepToHuKn. Beero B uccnefoBaHne 6bi110 BKIHOYEHO 76
NaLMeHTOB C pe3ncTeHTHoM Al, U3 KOTOPbIX 661710 CHOPMUPOBAHO
2 NMOLTPYNMbl: NALWEHTLI C KOHTPOSIMPYEMON pe3ncTeHTHoi Al (n
=41) n HekoHTpONIMpyemoil pesncTteHTHon Al (n = 33). B pesysb-
Tate UccnegoBaHus cxoddsle yposHu MMP-9, TIMP-1, MMP-2,
TIMP-2, MMP-9/TIMP-1 u MMP-2/TIMP-2 661111 noJiy4eHbl B 06€-
ux rpynnax. W, HecmoTtps Ha 1o, 410 ypoBeHb MMP-2 1 oTHOLLEHME
MMP-9/TIMP-1 koppenuposanu ¢ yposHem [JA[, anbfoctepoHa
1 BO3PACTOM B rpynmne HEKOHTponupyemoi peamcteHtHon Al, no
MHEHUIO aBTOPOB PaboTbl, 3TO HE MMEET CBA3M C DOPMMPOBAHU-
€M PEe3MCTEHTHOCTW K aHTUUNEepPTEH3UBHO Tepanun, U AaHHble
6Guomapkepbl He NPeacKasblBaldT HEAOCTATOYHbIA KOHTPONb ALl B
rpynne pesucTeHTHo Al. CToWT cKasaTb, 4TO AaHHOe UccneaoBa-
HWe UMEET OrpaHuyeHune B Bue He60bLION BbIOOPKM NALMEHTOB,
W HeOCTaTOYHas CTeneHb KOPPENsALMM B BbISIBMIEHHbIX MOKa3are-
NAX MOXET ABAATLCA CNeACTBMEM HEAOCTaTOYHOM CTaTUCTUYe-
CKOW CUIbl MNK OLLIMGKOI BTOPOrO MOps/Ka.

Takxxe, BO3MOXHbIM NPELUKTOPOM PE3UCTEHTHOIO TeyeHus Al
MOXET ABNATLCA MOBbILWEHHbIA MHAOEKC pesucTeHTHocTu (MP).
HOeKC pesuCTeHTHOCTW — OTHOLLEHWE PasHOCTU MakCUMarb-
HOM CMCTONINYECKOW M KOHEYHOW AMacToNiM4eckoi CKOpPOCTEn K
CpeaHen CKOPOCTM KPOBOTOKA. ATOT WHAEKC XapakTepu3yeT Mu-
KPOLMPKYASTOPHOE PYCNo (TOHYC, COCTOSIHME CTEHOK apTepuon
n kanunnapos). HopmatusHoe 3HadveHne 0,6-0,7. 13BeCTHO, 4TO
NOBbILWEHHbIA P, n3mepsiemMblii C NMOMOLLLIO AOMNNIEPOBCKOIA
yNbTpacoHorpadum, KOPPenmpyeT co CTENeHbI AMCAYHKLNK No-
YeK Y NaLMeHTOB C apTepuanbHOA runepToHneid. B nccnenosaHum
Yohei Dol et al. 66110 NOKa3aHo, YTO BbICOKWUA MHAEKC PE3UCTEHT-
HOCTW HEe3aBWCWUMO aCCOLMUPOBAH C CEPAEYHO-COCYAUCTBIMU K
NoYeYHbIMN HebnaronpuaTHeIMKU ncxogamu. UP MoxeT ucnosnb-
30BaTbCA [N OLEHKM PUCKA HEBnaronpuaTHbIX CepAaevHO-Co-
CYAMCTBIX M MOYEYHbIX UCXOA0B Y NALMEHTOB C 3CCEHLMANbHON
runepToHuent [24]. B HegasHo ony6imkoBaHHoM B J.Hypertension
uccnenosanuy Kintis K, et al., 6binu n3yyeHbl pasnuyus B no-
KasaTensix reMofMHaMuKW y MauueHToB C KOHTponupyemon Al
u peancteHTHoM AT, Bkntoyas uamepenmne VP. B noructmyeckom

PErpecCMOHHOM aHanuae 6bifo NOKasaHo, YTO pe3ncTeHTHasa Al
ABNIANACL HaMbonee CUNbHLIM NPeLuKTOpoM nokasarens VP 6o-
nee 0,7. 3HayveHue NP 0,648 06nagano 4yBCTBUTENBHOCTbIO 78%
1 cneundnyHoCTbiO 72% B Ka4ecTBe NPeaukTopa pe3nucTeHTHO
Al. Takum 06pa3om, aBTOpPbI [eNaloT BbIBOA, YTO MOBbILLEHHBINA
WHAEKC PEe3UCTEHTHOCTU MOXET ObiTb aCCOLWMMPOBaH C pesu-
CTEHTHbIM TeyeHueM Al 1 MOXXET NOMOYb B BbIIBNEHWUW AAHHO
rpynnbl NaunexTos [25].

B pekomeHpmaumsax no auarHoctuke w nedvenuto Al EBponeii-
CKOro 00LLecTBa Kapauonoros 1 EBponenckoro o6uecTsa no rv-
neptoHun 2013 r. 661 CHOPMYNIMPOBAHLI OCHOBHbIE Tepanes-
TWYECKMEe NMOLXOMbl K JIEYEHWIO NaLMeHTOB C Pe3nCTeHTHO Al. B
nepByto 04epedb Bpady HeobXxoanMmMo y6eauTbCs, YTO Npenapatbl
B COCTaB& MHOrOKOMMOHEHTHOI Tepanuu AeicTBUTENbHO 0Ka3bl-
BAlOT rMNOTEH3NBHbIA AP eKT. B 06paTHOM XXe crnyyae, Ux He-
06xo0anMMo ucknto4nTb n3 Tepanun (I C). AHTaroHMCTbl MUHEpan-
KOPTUKOWUAHBIX PELEenTOpOB, aMUnopuz 1 anbga-aapeHo6a0KTop
[I0KCA303MH MOTYT ObITb UCMONb30BaHbI, CAN HET MPOTUBOMNO-
Ka3aHui K ux HasHadeHmto (lla B). B crnyvae HeadhdhekTMBHOCTU
NPOBOAMMOIA MEANKAMEHTO3HOM Tepanuu MOXHO PaCCMOTPETb
NPUMEHEHNe MHBA3MBHbIX METOAOB, TAKUX KaK PaanoyacToTHas
JeHepsauns nodveyHblx aptepuit (POH) n 6apopedekc-akTuem-
pytowas Tepanus (BAT) (llb C). o Tex nop, noka He nosiBUTCA
60/1bllIe [JAHHbIX OTHOCMTENIb  HO JONrOCPOYHON 3h(DEKTUBHO-
ctn u 6esonacHoct POH u BEAT, pekomeH0BaHO NnpoBefeHue
[laHHbIX WHBA3UBHbLIX MPOLEAYP OMbITHLIM XUPYProM, a AuUarHo-
CTUKY M AWHAMMYecKoe HabMoAeHMe OCYLLECTBNATb TOMbKO B
cneunanuampoBaHHbix LeHtpax no Al (I C). MNpoBeaeHne MHBa-
31BHbIX METOJI0B PEKOMEH0BAHO TOSIbKO MaLMEHTaM C UCTUHOW
pe3ncTeHTHOM Al ¢ ypoBHem odomcHoro CALl?160 mMm pT. CT. unu
JAO?110 MM pT. CT. ¥ NOATBEPXAEHHbIM NOBbILIEHNeM ALl MeTo-
QoM cyToyHoro moHutopuposanus ALl (CMAL) (I C).

Ons nydqwero NOHWMaHMs OCHOBHbIX MOAXOA0B K FEYEeHNI0
pe3ncTeHTHon Al Heo6X0AMMO 06PATUTLCS K CYLLECTBYHOLIUM B
HaCTOsLLEe BPEMS [aHHbIM O NaToreHese pasBUTUS PE3UCTEHT-
HOCTW K Jle4eHnto. BaxHyo ponb urpaet neperpyska o6bemom,
yalle CKpbITas, Y NaLUMEHTOB C PE3UCTEHTHbIM Te4deHnem Ar.
Tak, ycuneHue guypeTnyeckoi Tepanuu noj KOHTpoONem umne-
[AHCHOM Kapauorpaun Ans OLEHKW KONMYecTBa XKWUAKOCTK B
FPYAHON KNEeTKe WA HenpsMbIMU BUOXUMUYECKUMU MapKepamm
BHYTPUCOCYANCTOrO 06beMa, Hanpumep, YPOBHEM HaTpuilype-
TWYECKOro MenTnia, 3Ha4nTenbHO yydwano KoHTponb ALl [26].
[MprymnHa Takoii neperpy3kn 06beMOM MHOrO(DaKTOPHAA U BKIIHO-
4aeT B Ce6A Takue COCTOAHMS, KaK NOXWNON BO3PACT, 0XMUPeHNe
(MMT>30 kr/m2), XBI1, npuHagnexHocTb K HerpOUAHOM pace, ru-
nepanbhecTepoHn3m, N36bITOYHOE NOTpedsieHne conm [27].

B nartoreHese pa3sutusa pe3ncTeHTHOM Al y4acTByeT TaKxe
aKTUBaLMA CUMNATUHECKON HEPBHOW CUCTEMbI, PEHIH-AHIMOTEH-
31H-anbaocTepoHoBom cuctembl (PAAC) M HegocTaTouqHas npo-
AyKums okcuaa asota (NO), npuofaLLas K ANCYHKUMM SH0Te-
NN, 0OKCMAATUBHOMY CTPECCY.

bonbwoe 3Ha4YeHMe B (DOPMMPOBAHUN PE3UCTEHTHOCTM K
NeYeHNo, B HacTosLLiEe BPeMS, NMpUOAeTCs BTOPUYHOMY rune-
panbaocTepoHu3my. Mo AaHHbIM MCCNefoBaHWiA, Y NaLMEHTOB C
pe3ncTeHTHON Al, y KOTOPbIX OblT MCKNOYEH NEPBUYHbIA rune-
panbAoCTEPOHN3M, ONPeaensuCh NOBbILLEHHbIE YPOBHU aNbo-
CTepoHa nnasmbl KpoBu [28]. AnbLOCTEPOH — 3TO CTEPOUAHBINA
FOPMOH, BbipabaTbiBaeMblil KOPOW HALNOYEYHNKA B OTBET HA CTH-
MYynupyloLee BO3aeACTBME aHrnoTeH3nHa Il. AnbaocTepoH cBs-
3bIBAETCA C MUHEPASIKOPTUKOUAHLIMU PELEenTOpaMmu MOYEYHbIX
KaHanbLeB 1 TEM CaMbIM aKTUBUPYET peabcopoLnio HATPUA 1 ce-
KPeLmto Kanus B cobupatenbHbIX KaHanbLax noyvek, 4To npuBoanT
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PEBVICTEHTHASA APTEPUIATIBHASA MTMNEPTOHVIA

K 3a[lepXKKe HaTpusi B OpraHu3me 1 yBEUYEHNIO BHYTPUCOCY -
CTOro 06bEMa KpoBU 1 runokanuemuun. Kpome Toro, anbAoCTepoH
aKTUBUPYET CUMNATUYECKYIO HEPBHYIO CMCTEMY W CNOCOGCTBYET
pa3BUTMIO (hMOP03a, BOCMANEHN U PEMOAENMPOBAHUS, B TOM
yucne cepreyHo-CocyancTON cUCTeMbl. B 06cepBaLMOHHBIX UC-
CNneoBaHMaxX Obina BbisBEHA NpsMas KOppensunoHHasn CBA3b
MEXy NOBbILLEHHbIM YPOBHEM anbJ0CTEPOHA NNa3Mbl KPOBK W
ypoBHeM ALl KaK y rinepTOHMKOB, TaK 'Y HOPMOTEH3UBHbIX NaLy-
eHTOB [29]. OAHUM 13 BO3MOXHbIX MEXaHU3MOB (POPMUPOBAHNS
pe3ncTeHTHON Al ABNAeTCA (DEHOMEH «YCKOJb3aHWA» anbLoCTe-
POHA, KOTOPbIA 3aK/04aeTcs B TOM, Y4TO YPOBEHb anbAocTepo-
Ha MOBbLILIAEGTCA 10 HOPMaNbHbIX 3HAYEHWII, HECMOTPS Ha Neye-
HUE MHIMBUTOPaMWU aHTMOTEH3WUH-NPEBpaLLaloLLero epMeHTa
(MAN®) nnu 6rokaTopaMu peLenTopos K aHrnoteHsuHy |l (BPA).
[laHHblit dheHoMeH BO3HUKaeT y 10% nauuneHToB, NPUHUMALOLLNX
nAN® unn BPA 6onee 6 mecsues, n 6onee 4em y 50% natmeH-
TOB Npu nevyeHun 6onee 1 roaa, 4To0 NPUMBOANT K MOBbILLEHHOI
3afepXKKe HATPWSA, NOBbIWEHNO ALl 1 ApYyruM HexxenaTeNibHbIM
nocneacTemam. [laHHas runotesa cnoco6CcTBOBaNa MOBbILLEHNIO
MHTEpeca K npenapatam, 6OKUPYIOLUM HeraTuBHOE AeACTBUE
anboCTEPOHA, TaKUM Kak aHTarOHWCTbl MUHEPANKOPTUKOUAHbIX
peuenTopos (AMKP) [30].

Takum 06pa3om, BTOPUYHbIA rMnepanbaoCTepoOHM3M 1 YBENK-
YEHHbIN BHYTPUCOCYAUCTbIA 06bEM, ABMSIOLIMECS 3BEHbAMU Na-
TOreHe3a (hopMMPOBaHUA PE3UCTEHTHOro TeyeHus Al, obycnas-
NIBAKOT BXXHOCTb NPUMEHEHUs afieKBATHbIX 03 LUYPETUHECKNX
npenapaTos, B TOM YUC/e aHTarOHUCTOB MUHEPANKOPTUKOUAHBIX
peuentopoB (AMKP), B kadecTse npenaparosB MepBON JIMHUW.
ViccnepoBaHusa nocnefHux NeT HarnsigHo nokasanu adekTus-
HOCTb aHTarOHUCTOB MUHEPANIKOPTUKOUAHBIX PELLEnTOPOB B CHU-
XeHun ALl npu pesucteHtHon Al. Hanpumep, B [BOIHOM cre-
nom nnaue6o-koHTponupyemom uccnegoBanum ASPIRANT-EXT
CpaBHMBANOCH [06aBNEHNe K Tepanum CnpoHONakToHa 25 Mr i
nnaue6o y 150 naumeHToB ¢ pe3ucteHTHOM Al. Yepe3 8 Hemenb
Habnoganock 3Hayumoe cHxeHune CAL v AL B rpynne cnu-
poHonakTtoHa. B n3sectHom nccneposanun PATHWAY-2, nayyas-
LeM 3hheKTUBHOCTb Ha3HAYeHMs CMPOHONAKTOHA B Fpynne pe-
3ucteHTHoit Al', AMKP nokasan cBoto 60sbLIY0 3 (EKTUBHOCTb
B CHmXeHun ALl no cpaBHeHWO ¢ anb@al-6nokaTtopom JoKca-
303MHOM, 6eTa-6/10KaTopom 6uconpononom K nnaueéo. Takxe,
6bina 06HapyxeHa 06paTHO NPOMOPLMOHANbHASA CBA3b CTEMNEHN
CHUKeHNs ALl M ypOBHEM peHMHa nNia3Mbl KPOBU B OTBET TOMbKO
B rpynne fe4eHns CNUPOHONAKTOHOM, B OTAIMYME OT rpynn feye-
HUS BUCONPOSIONOM, JOKCA3031HOM M NfaLe6o, YT0 NOATBEPX-
[aeT pofb 3afIepXKKN HaTPUs 1 YBENIMYEHUS BHYTPUCOCYAMCTOrO
06beMa B (pOPMMPOBAHUM PE3NCTEHTHOrO TeveHmnsa Al [31].

MpuHMMAas BO BHUMAHME, YTO HUKAKIUX HOBATOPCKMX NOAX0/0B
K MeJVKaMeHTO3HOI Tepanumn pe3ncTeHTHoil Al cernyac Het, 0co-
Obl MHTEPEeC NpefCcTaBNAeT UCCNef0BaHNe HOBbIX KOMOUHALMNA
CYLLIECTBYIOLMX AHTUrUNEPTEH3UBHbIX CPEACTB. Y4uTbiBas, 4TO
OAHWUM M3 NaTOreHeTUYECKMX 3BEHbEB B PA3BUTUM PESUCTEHTHON
Al aBnseTca runepBoNemMus, paunoHanbHbIM NpPeCcTaBNsAeTCs
NPUMEHEHNE KOMOWUHALWMA Pas3fNYHbIX MO MeXaHU3My AeiCcTBUS
ANYPeTUYECKMX npenapatoB. I eKTUBHOCTb [BOIHONA Any-
peTNYecKoi Tepanuu (aHTarOHUCTbl  MUHEPANKOPTUKOUAHBIX
peuLenTopoB 1 TUasuaHble/TMa3ngonoLo6HbIe npenaparsl Nn6o
NeTiIeBON ANYPETUK) LOKa3aHa BO MHOTMX UccnefoBaHusax [32].
OAHako He BCeraa HasHaveHue aaxe ABYXKOMMOHEHTHOW auype-
TUYECKOW Tepanuu B COYETAHUN C APYTUMM OCHOBHbIMU Knacca-
MW TUNOTEH3WUBHBLIX NPenapaTtoB CnoCOOCTBYET HOpManu3aLmm
A[l. B TeyeHue nocnefHMX HECKONbKMX NET CTann HakannmBaTbcs
[aHHbIE 0 BO3MOXXHOCTAX MPUMEHEHUS TPOAHON ANYPETUYECKOIA

Tepanuu, Ho 40 HACTOSLLEro BPeMEeHU KONNYeCTBO NOA0BHbLIX UC-
crnefioBaHmii KpanHe mano. B uccnenosanun Beaussier H., B KoTo-
poe 6bI110 BKNOYEHO 164 nauueHTa, cpaBHMBaNUChL 4Ba noaxoaa
B JIEYEHWUN NALMEHTOB C pe3ncTeHTHoi Al: mocnefoBatefbHas
6110Kafa HedpoHa (MpUMEHeHNe TPOMHON ANYPETUYECKON Tepa-
numn) 1 610Kafa PeHNH-aHrMOTEH3MH-aNnb0CTEPOHOBO CUCTEMDbI
(MpUMeHeHWe UHrMO6UTOpA aHrMOTEH3UHNPeBpPaLLaloLLero dep-
MEHTa W aHTaroHMCTa PEHNH-AHrMOTEH3MHOBLIX PELLENTOPOB, YTO
B HACTOsALLEE BPEMS CYMTAETCA HepaLMOHanbHON KOMOMHALMEN).
B pesynbTarte, NpMMeHeHWe TPOWHOW AMYPETUYECKOW Tepanuu
0Kaszanocb 60nee 3 eKTUBHLIM METO0M, YEM NOCNef0BaTeNb-
Has 6nokaga PAAC: okono 58% naumeHTOB U3 NepBOI rpynmbl
JOCTUININ LieneBbIX ypoBHeid ALl, B cpaBHeHuUM ¢ 20% nauueHToB
13 BTOPOIA rpynnbl [33,34]. [laHHbIA NoAX0[ B NPUMEHEHUMN TPOWA-
HOII IMYPETNYECKOI Tepanun KaXKeTcsl NepeneKTUBHbLIM, 0AHAKO
ANS BHEAPEHUS ero B LUMPOKYIO NPAKTUKY HE0BX0AMMbI fJanbHen-
LUne UCccneaoBaHus.

MoMUMO MeANKaMEHTO3HbIX CNOCOB0B NEYEHUs PE3NCTEHTHON
Al ¢ HepmaBHero BpPeMEHW WMHTEpeC NPeACTaBAAIOT HemeauKa-
MEHTO3Hble METOAbl NeYeHUs: pafanMo4acToTHas [eHepBaums no-
YeyHbIx aptepuii (POH), 6apopednekc-akTusupytoLLas Tepanms
(BAT), cosfaHue apTepyuoBEHO3HON UCTYSbI, XUPYpruyeckas
HelpoBackynspHas aekomnpeccus. Vimeetcs psa KpYnHbIX Uc-
CNefioBaHMiA, B KOTOPbIX u3yyanachk addpektusHocTb PIOH, oa-
HAKO UX pe3ynbTaTbl HOCAT MPOTUBOPEYMBLIA XapakTep. B uc-
cneposaHusax Simplicity HTN-1 u Simplicity HTN-2, BKnto4nBLINX
NawuMeHToB C pe3ncTeHTHOI Al, 6bIf10 NOKa3aHO CTONKOE CHIKe-
Hue ocpucHoro ALl nocne npumenenuns PLOH [33]. B uccnenosa-
Hun Simplicity HTN-3 meToq AeHepBaLuy NOYeYHbIX apTepuii He
nokasan npeumyLLecTB B CHKeHUM ALl B CpaBHEHUM C rpynmnon
KoHTpons [36]. Momo6Hble pesynbTatbl MOTYT ObiTb CBA3AHbI
C HefocTaTKamu Au3aiiHa UCCnefoBaHWs U OTCYTCTBUEM CTaH-
napTusauum meamkameHTosHon Tepanui. G 2012 r. nposoauTes
KpynHoe peructpoBoe uccnenosanue Global Sypmlicity Registry,
HanpaB/ieHHOE Ha OnpeaeneHne JONrocpO4HON 3 EKTUBHOCTH
POH, n no npeasaputenbHbIM JaHHbIM, 32 6 MECAYHbIA Nepuos
HabM4eHNs Oblfio 0TMEYeHO A0CTOBEPHOE CHkeHne ALl [37].
B Poccuitickon ®epepaunn (P®) gaHHbIA METOL fieHeHns naum-
eHTOB C Al NCNONb3YETCH B KPYMHbIX KAPAMONOrNYeCKNX LieHTpax
W MPUBOOMUT K BbIPAXKEHHOMY TMNOTEH3UBHOMY 3dhchekTy [38].
bapopednekc-akTuBMpytoLLas Tepanus u3yyanacb B pamkax uc-
cnenosanuii PIVOTAL n DEBUT-HT. B xoae nccnegoBanus Rheos
Pivotal, Bkntoyasiuem 256 naumeHToB ¢ pe3ucTeHTHoit Al, 6bi10
nokasaHo, 4To 4Yepe3 12 MecsLeB nocne UMnaaHTauum ycTpoil-
CTBa 63% nauueHTOB AOCTUIN LIENIEBOI0 YPOBHS CUCTONMYECKO-
ro Al (<140 mm pr. c1.), ay 81% naumeHtos ALl CHU3WUNOCL He
meHee 4em Ha 10% ot ucxogHoro yposHsa [39]. Takxe obpaiiano
BHIUMaHMe, 4TO C TEYEHWEM BPEMEeHM TepaneBTuyeckas acpdek-
TUBHOCTb [JAHHOrO MeToAa yBenn4neanach. OAHaKo yCTpoiicTBa
Ans npoBefeHus 6apopechnekc-akTUBUPYIOLLEH Tepanun B Ha-
CTOAILLIMIA MOMEHT He 3aperncTpmMpoBaHbl Ha Tepputopumn Poccuii-
ckoit @efepaumu, B CBA3N C 4€M POCCUIACKMIA OMbIT B MCMOJb30-
BaHWW JaHHOWN METOLUKU OTCYTCTBYET.

Llenecoo6pa3HocTb CO3AaHMA apTePMOBEHO3HbIX UCTYN B
rpynne nauueHToB ¢ Pe3UCTEHTHOI Al 3y4vanach B paMKax MHO-
FOLEHTPOBOrO OTKPLITOTO PaHAOMM3MPOBAHHOIO KOHTPOAMpYe-
moro uccneposaHus ROX CONTROL HTN trial. Yepe3 6 mecsues
nocne paHaoMu3auuu B rpynne akTUBHOMO NedeHus (NpuMeHe-
HUA YCTPOIACTBA A1 CO3[4aHWNA apTepUOBEHO3HOW CHUCTYNbI) B
CPaBHEHUW C FPYnnoi MeAMKaMEeHTO3HOI Tepanuu 0TMeYanoch
3HA4YMMOE CHUKeHUe opucHoro (Ha 27/10 mm pr. €T.) 1 ambyna-
TopHoro Al (Ha 14/14 mm pt. cT.) [40].

| 79 |



B akcnepumeHTanbHbIX padoTax Obl0 MOKA3aHO, YTO MMKPO-
BacKynspHas AeKOMMPeccus POCTPanbHbIX BEHTpoNaTepanbHbIX
OT[eN0B NPOJONroBaTOro Mo3ara B 30He IX 1 X nap 4epenHo-Mos-
FOBbIX HEPBOB MPW XMPYPri4eckMx BMELIATenbCTBax Mo NOBOAY
Pa3nMYHON NATONOMNI HEPBHOW CUCTEMbI MPUBOANMA K CHDKEHUIO
Al. Nndpopmaums 06 3hdEKTMBHOCTI AaHHO METOMKMN OrpaHu-
4MBAETCA NNLLb EAMHWUYHBIMU KNUHUYECKMMIA Criy4asmMi U TpebyeTt
NPoBeAeHNA AaNbHERLLNX PAaHAOMU3NPOBAHHbIX UCCIEL0BAHMIA.

B HacTosiluee Bpems, HECMOTPS Ha CyLlecTByiole adpdek-
TWUBHbIE AHTUrUNEPTEH3WUBHbIE CPEACTBA, a TAKXKE HeMeJMKaMeH-
TO3HbIE METO/bI, JOOGUTLCS NONHOIO KOHTPONS ALl y NaUMeHToB ¢
pe3ncTeHTHON Al He yaanoch, 4To 06yCnaB/iMBaeT AanbHelLnii
NOUCK BOSMOXHbIX METOJ0B NPEOA0NEHNS PE3UCTEHTHOCTMU.

ViccnenoBaHus no NpecAoneHno pe3nucTeHTHOCTI NPOBOAATCA
B psfie CTPaH 1 aKLIEHTUPYIOTCA Ha MCCNEA0BaHNN HOBbIX aHTUMU-
NepPTEH3UBHbIX NPenaparos, NPUMEHEHUN HEMEANKAMEHTO3HbIX
METOZ0B MeYEHUs, YCUNEHNs AUYPEeTUHECKON Tepanun U Moau-
(bukauum obpasa XM3HWU, 4TO BKIIOYAET COOMIOAEHME ANETI,
CHUDKEHWE Macchl Tena, PerynsipHyo usnyeckyto akTMBHOCTb.
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SUMMARY

Resistant hypertension is defined as a lack to lower 140 mmHg
(systolic blood pressure) and 90 mmHg (diastolic blood pressure)
values of ambulatory blood pressure (BP) response using 3
antihypertensive agents of different classes, one of which should
be a diuretic in patients fully adherent to antihypertensive therapy.
Prevalence of resistant hypertension is ranging from about 5 to 50
% in various cohorts. Initial management requires identification
of true treatment resistance by out-of-office BP measurements,
assessment of adherence and screening for treatable causes of
uncontrolled BP. Recent studies try to indicate possible biomarkers
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of resistance hypertension. Treatment include lifestyle changes,
enhancing treatment adherence and optimization of the doses.
An invasive approach to resistant hypertension should be kept for
persistently severe cases managed in a specialized hypertension
center. This article aims to familiarize readers with the evaluation
and management of resistant hypertension by outlining the most
recent evidence-based treatment options.
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Arterial hypertension is one of the main risk factors for the
development of fatal cardiovascular complications. According to
the ESSE-RF study conducted in 2012-2013 in Russian Federation,
the prevalence of hypertension among adult population was
43.5% [1], which indicates its high prevalence. Among patients
with arterial hypertension, a group of patients with resistant to
AH therapy is distinguished. Resistance arterial hypertension
is associated with a two-fold to six-fold increase in the risk of
cardiovascular complications [2, 3], and therefore the problem of
its diagnosis and treatment is extremely urgent.

According to the recommendations of the Russian Medical
Society for Arterial Hypertension 2013, AH is considered resistant
to therapy, when applied treatment, such as lifestyle changes
and rational combined antihypertensive therapy consisting of
three drugs, including a diuretic, in maximally tolerated doses
does not lead to achievement of target level of blood pressure
[4]. If the target level of blood pressure is achieved by using 4 or
more antihypertensive drugs, then such AH is called controlled

arterial hypertension. In Russia, the terms “resistant” and
“refractory” arterial hypertension are equivalent, whereas in
the Recommendations of the American College of Cardiology /
American Heart Association for Arterial Hypertension in adults
in 2017, a separation of these terms is proposed. Refractory
hypertension is understood as a more severe phenotype of
hypertension, in which the target level of arterial blood pressure
remains unreachable with the intake of at least 5 antihypertensive
drugs of various classes, including a long-acting thiazide diuretic
and an antagonist of mineralocorticoid receptors.

The true prevalence of resistant hypertension is unknown.
According to various studies, the proportion of patients with
resistant to therapy arterial hypertension can reach up to 5-50%
in different cohorts of patients [5]. According to the National
Health and Nutrition Examination Survey (NHANES), conducted
in the United States in 2003-2008 and involving more than 15,000
adults with arterial hypertension, the proportion of people with
resistant hypertension was 8.9+0.6% [6]. In the European study
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"de la Sierra et al." in which a database of patients with arterial
hypertension of the Spanish Registry of outpatient blood pressure
monitoring was studied, of more than 60,000 patients, 14.8% had
resistant hypertension. At the same time, the majority of patients
with resistant hypertension (12.2%) had uncontrolled resistant
hypertension, and only 2.6% reached the target level of blood
pressure when taking 4 or more antihypertensive drugs [7].

In a recent cross-sectional study CRIC (Chronic Renal
Insufficiency Cohort), in which 3367 patients with chronic kidney
disease were included, 40.4% of participants had resistant arterial
hypertension [8].

Over time, there has been a trend towards an increase in
the number of patients with resistant hypertension, which is
associated both with an increase in life expectancy and with an
increase in the proportion of the population suffering from obesity
and type 2 diabetes mellitus [9].

It is necessary to distinguish true resistant hypertension and
pseudo-resistant arterial hypertension. To the mistaken diagnosis
of resistant hypertension (pseudo-resistant AH) lead such
conditions as: "white coat" hypertension, intake of exogenous
agents that increase blood pressure, poor adherence to treatment,
inadequately antihypertensive therapy, as well as incorrect
technique of blood pressure measurement.

According to the definition, the "white coat" hypertension is the
form of hypertension, in which the increase in blood pressure is
observed only in a clinical setting, while during the ambulatory
blood pressure monitoring (ABPM) and patient self-measurement
using a home blood pressure monitoring device, the blood
pressure is within normal values. White-coat hypertension is
common among patients with hypertension and can be between
2 and 23% according to different authors [10]. White coat
hypertension is more common among the elderly with isolated
systolic hypertension [11].

The incorrect technique of blood pressure measuring is a
common cause of overdiagnosis of arterial hypertension and
wrong determination of resistant hypertension. Recently conducted
retrospective analysis “Bhatt et al” involved 130 patients observed
in a specialized clinic, and it was found that 33% of patients were
incorrectly diagnosed with uncontrolled resistant AH due to the
incorrect technique of blood pressure measuring [12]. These are
the most common errors in blood pressure measuring: a single
measurement of blood pressure, using a cuff of a smaller size,
conversation during blood pressure measurement, measurement
of blood pressure immediately after exercise or smoking, drinking
coffee and strong tea 1 hour before the study, arm position below
heart level.

Another reason for the incorrect diagnosis of resistant
hypertension is a low adherence to treatment. About 40% of
patients with recently diagnosed arterial hypertension stop
taking antihypertensive therapy during the first year of treatment
[13, 14]. According to Jung et al., 76 patients with refractory
hypertension went to the clinic for renal artery sympathetic nerve
radiofrequency denervation and 53% from them show poor
medication compliance. Among this group of patients, 30% did
not take any antihypertensive drug, 70% of people took the drug
only partially, 85% of which took less than half of the prescribed
drugs. The study controlled the levels of antihypertensive drugs or
their metabolites in urine [15].

An actual problem in the diagnosis of true resistant hypertension
remains inappropriately selected drug therapy. According to
Weitzman et al, among the 172432 patients with essential
hypertension, 35.9% of patients were diagnosed with uncontrolled

resistant hypertension., about 21% of these received smaller
doses of drugs than was prescribed, 9% did not receive a diuretic,
48% took less than 3 antihypertensive drugs, and 20% did not
take any of the prescribed drugs. After the exclusion of these
patients, only 2.2% of all patients were eligible for uncontrolled
resistant arterial hypertensions diagnose [16].

According to some reports, nearly half of all diagnoses of
resistant hypertension are most likely different forms of pseudo-
resistant hypertension [17]. Therefore, before diagnosis resistant
hypertension, it is necessary to exclude all the above-mentioned
reasons for possible pseudo-resistance.

According to the recommendations for the diagnosis and
treatment of hypertension of the European society of cardiology
and the European society of hypertension 2013, true resistant
hypertension may occur with obesity, alcohol abuse, excessive
consumption of sodium, long-term consumption of drugs that
have a vasopressor mechanism and cause sodium retention in
the body (non-steroidal anti-inflammatory drugs, corticosteroids,
cyclosporine, erythropoietin preparations, oral contraceptives,
sympathomimetics, antidepressants, etc.); obstructive sleep
apnea syndrome [18]; undiagnosed irreversible damage to target
organs; undiagnosed secondary forms of hypertension, which
include primary hyperaldosteronism, stenosis of renal arteries
[19].

Except currently known predictors of the development of
resistant arterial hypertension, such as obesity, old age, diabetes
mellitus, chronic kidney disease, there are no laboratory markers
of resistant hypertension. In connection with this, studies the role
of the matrix metalloproteinase (MMP) system and the tissue
inhibitor of metalloproteinase (TIMP), in particular MMP-2 and
TIMP-2, in the pathogenesis of resistant arterial hypertension have
great interest. Matrix metalloproteinases belong to extracellular
zinc-dependent endopeptidases family, capable to destroy all
types of extracellular matrix proteins. Matrix metalloproteinases
(MMPs) are involved in tissue remodeling, angiogenesis, and
apoptosis.

According to the research, MMP and TIMP are associated with
arterial hypertension and target organ damage [20, 21]. In a study
by Andrea R. Sabbatini et al. the levels of MMP-2 and TIMP-2 in
the refractory course of arterial hypertension and the association
of these metalloproteinases with target organ damage, including
vessel stiffness and myocardial hypertrophy, were studied [22]. In
a study of 116 patients with controlled hypertension, 116 patients
with resistant hypertension and a control group of 19 patients
with normal BP, an increased level of TIMP-2 and a decreased
ratio of MMP-2 / TIMP-2 in patients with resistant hypertension
was found in comparison with other groups. The level of MMP-
2 was the same among groups with elevated blood pressure. In
addition, an independent high-level association of TIMP-2 and a
low ratio of MMP-2 / TIMP-2 to the level of arterial pressure in the
resistant AH group was revealed. Also, the level of TIMP-2 directly
correlated with the severity of left ventricular hypertrophy in the
general group with elevated blood pressure, but not separately
in the group of resistant hypertension. Logistic regression
analysis revealed that only the level of TIMP-2, but not MMP-2,
was significantly and independently associated with the resistant
course of hypertension after taking into account the risk factors
for resistant hypertension (age, sex, race, type 2 diabetes, BMI,
aldosterone level ). Thus, the authors of this study suggest that
TIMP-2 is a significant predictor of resistant arterial hypertension
and can be used as a potential biomarker of this phenotype of
hypertension in further studies.
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However, in the study of Leonardo Lacerda et.al, there was no
correlation between the level of MMP-2, MMP-9, TIMP-1, TIMP-2
and insufficient control of blood pressure level [23]. This study,
conducted in 2015, is the first of its kind to study the association
of matrix metalloproteinases and their tissue inhibitors with a
resistant course of arterial hypertension. 76 patients with resistant
hypertensionwere included in the study, of which 2 subgroups were
formed: patients with controlled resistant hypertension (n = 41)
and uncontrolled resistant hypertension (n = 35). As a result of the
study, similar levels of MMP-9, TIMP-1, MMP-2, TIMP-2, MMP-9 /
TIMP-1 and MMP-2 / TIMP-2 were obtained in both groups. And,
despite the fact that the level of MMP-2 and the ratio of MMP-9 /
TIMP-1 correlated with the level of DBP, aldosterone and age in
the group of uncontrolled resistant hypertension, according to the
authors, this has no connection with the formation of resistance
to antihypertensive therapy and these biomarkers do not predict
insufficient control of blood pressure in the group of resistant
hypertension. It should be noted that this study has a restriction in
the form of a small sample of patients, and an insufficient degree
of correlation in the revealed indicators may be a consequence of
insufficient statistical strength or a second-order error.

Also, a possible index of resistant hypertension may be an
increased resistance index. The resistance index is the ratio of
the difference between the maximum systolic and final diastolic
velocities to the mean blood flow velocity. This index reflects the
state of the microcirculatory bed (tonus, the condition of the wall
of arterioles and capillaries). The normative value is 0.6-0.7. It
is known that elevated resistance index, measured with Doppler
ultrasonography, correlates with the degree of renal dysfunction
in patients with arterial hypertension. In a study by Yohei Dol et
al, it was shown that a high resistance index is independently
associated with cardiovascular and renal adverse outcomes.
The resistance index can be used to assess the risk of adverse
cardiovascular and renal outcomes in patients with essential
hypertension [24]. In a recently published study Kintis K et al in
J. Hypertension, differences in hemodynamic parameters were
studied in patients with controlled hypertension and resistant
hypertension, including resistance index measurement. In logistic
regression analysis, it was shown that resistant hypertension was
the strongest predictor of the resistance index over 0.7. The value
of the resistance index of 0.648 had a sensitivity of 78% and a
specificity of 72% as a predictor of resistant hypertension. Thus,
the authors conclude that an increased resistance index may be
associated with a resistant course of hypertension and may help to
detect such group of patients [25].

In the recommendations for diagnosis and treatment of the AH
of the European Society of Cardiology and the European Society
for Hypertension, 2013, the main therapeutic approaches
to the treatment patients with resistant hypertension were
formulated. First of all, the doctor needs to make sure that
the drugs in the multi component therapy really have an
antihypertensive effect. Otherwise, they must be excluded from
therapy (I C). Mineralcorticoid receptor antagonists, amiloride,
and alpha-adrenoblocker doxazosin can be used if there is no
contraindication to their use (lla B). In case of ineffective drug
therapy, it is possible to consider the use of invasive methods,
such as radiofrequency denervation of the renal arteries and
baroreflex-activating therapy (llb C). Until more data will be
available on the long-term efficacy and safety of renal artery
sympathetic nerve radiofrequency denervation and baroreflex-
activating therapy, it is recommended to perfume these invasive
procedures only by an experienced surgeon, as well as further

diagnostics and dynamic observation should be performed
only in specialized centers for AH (I C). Invasive methods are
recommended only for patients with true resistant hypertension
with an SBP >160 mmHg. or DBP>110 mmHg. and confirmed
by the BP increase by the method of ambulatory blood pressure
monitoring (I C).

For better understanding of the basic approaches to the
treatment of resistant hypertension, it is necessary to refer to
the existing data on the pathogenesis of the development of
resistance to treatment. An important role is played by volume
overload, often hidden, in patients with resistant hypertension.
Thus, intensification of diuretic therapy under the control of
impedance cardiography that helps to assess the amount of fluid
in the chest or indirect biochemical markers of the intravascular
volume, for example, the level of natriuretic peptide, significantly
improved the blood pressure control [26]. The reason for volume
overload is multifactorial and includes such conditions as
elderly age, obesity (BMI >30 kg / m?), chronic kidney disease,
belonging to the Negroid race, hyperaldehistonism, excessive
intake of salt [27].

In the pathogenesis of the development of resistant
hypertension, the activation of the sympathetic nervous system,
the renin-angiotensin-aldosterone system (RAAS), and the
inadequate production of nitric oxide (NO), leading to endothelial
dysfunction, oxidative stress also participate.

Activation of the sympathetic nervous system, renin-angiotensin-
aldosterone system (RAAS), and insufficient production of nitric
oxide (NO), leading to endothelial dysfunction, oxidative stress,
also participate in the pathogenesis of the development of resistant
hypertension. At present time, great importance in the formation of
resistance to treatment is given to secondary hyperaldosteronism.
According to the researches, elevated blood plasma aldosterone
levels were determined in patients with resistant hypertension,
in which primary hyperaldosteronism was excluded. [28].
Aldosterone is a steroid hormone produced by the adrenal cortex
in response of the stimulating effect of angiotensin Il. Aldosterone
binds to the mineralocorticoid receptors of the renal tubules and
thereby activates the reabsorption of sodium and the secretion of
potassium in the collective tubules of the kidneys, which leads
to sodium retention in the body and an increase in intravascular
volume of blood and hypokalemia. In addition, aldosterone activates
the sympathetic nervous system and promotes the development of
fibrosis, inflammation and remodeling, including the cardiovascular
system. In observational studies, a direct correlation was found
between elevated plasma level of aldosterone and blood pressure
in both hypertensive patients and normotensive patients [29].
One of the possible mechanisms for the formation of resistant
hypertension is the phenomenon of "escaping" aldosterone, when
aldosterone level rises to normal values despite treatment with
angiotensin converting enzyme or angiotensin |l receptor blockers.
This phenomenon occurs in 10% of patients taking angiotensin
converting enzyme or angiotensin Il receptor blockers for more
than 6 months, and more than 50% of patients with treatment
for more than 1 year, which leads to increased sodium retention,
increased blood pressure and other undesirable consequences.
This hypothesis contributed to the increased interest in drugs that
block the negative effect of aldosterone, such as antagonists of
mineralcorticoid receptors [30].

Thus, secondary hyperaldosteronism and increased intravascular
volume are the links of the pathogenesis of the formation the
resistant hypertension and determine the importance of using
adequate doses of diuretic drugs, including antagonists of
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mineralcorticoid receptors as first-line drugs. Recent studies have
demonstrated the effectiveness of antagonists of mineral corticoid
receptors in reducing blood pressure in resistant hypertension. For
example, in a double-blind, placebo-controlled study, ASPIRANT-
EXT compared the addition to therapy of 25 mg of spironolactone
and placebo in 150 patients with resistant hypertension. After 8
weeks, there was a significant decrease in SBP and DBP in the
spironolactone group. In a well-known study PATHWAY-2,
which studied the effectiveness of spironolactone in the group of
resistant AH, antagonists of mineral corticoid receptors (AMCR)
showed its greater effectiveness in reducing blood pressure
compared to alphai-blocker doxazosin, beta-blocker bisoprolol
and placebo. Also, an inverse relationship was found between the
degree of blood pressure reduction and the plasma renin level in
response only in the spironolactone treatment group, in contrast to
the bisoprolol, doxazosin and placebo groups, which confirms the
role of sodium retention and increased intravascular volume in the
formation of resistant hypertension [31].

Taking into account that nowadays there are no innovative
approaches of drug therapy for resistant hypertension, it is
especially interesting to investigate new combinations of existing
antihypertensive agents. Taking into account that hypervolemia
is one of the pathogenetic links in the development of resistant
hypertension, it seems rational to use a combination of different
mechanisms of action of diuretic drugs. The effectiveness of dual
diuretic therapy (antagonists of mineral corticoid receptors and
thiazide / thiazide-like drugs or loop diuretic) has been proven
in many studies [32]. However, not always the prescription of
two-component diuretic therapy in combination with other major
classes of antihypertensive drugs not always helps to normalize
blood pressure. Data on the possibilities of using triple diuretic
therapy began to accumulate over the past few years, but the
number of such studies is still extremely small. In the Beaussier
H. study 164 patients were included, two treatment approaches
were compared in patients with resistant hypertension: sequential
nephron blockade (use of triple diuretic therapy) and blockade
of the renin-angiotensin-aldosterone system (the use of an
angiotensin-converting enzyme inhibitor and a renin-angiotensin
receptor antagonist, which is now considered to be an irrational
combination). As a result, the use of triple-diuretic therapy proved
to be a more effective method than the sequential blockade of
RAAS: about 58% of patients from the first group achieved target
BP levels, compared with 20% of patients in the second group
[33,34]. This approach in the triple-diuretic therapy use seems
promising; however, further research is needed to introduce it into
broad practice.

In addition to the drug therapy methods of treatment, recently
there is non-drug treatment methods: renal artery sympathetic
nerve radiofrequency denervation (RDN), baroreflex-activating
therapy (BAT), creation of arteriovenous fistula, surgical
neurovascular decompression. There are a number of large
studies in which the effectiveness RDN has been studied, but
their results are contradictory. In the studies Simplicity HTN-
1 and Simplicity HTN-2, which included patients with resistant
hypertension, a persistent decrease in office BP after RDN
application was shown [35]. In the Simplicity HTN-3 study, the
renal artery denervation technique showed no benefit in reducing
blood pressure in comparison with the control group [36]. Such
results may be due to design research deficiencies and the lack of
standardization of drug therapy. Since 2012 a large register study
Global Sypmlicity Registry aimed to determine the long-term
effectiveness of RDN was conducted and according to preliminary

data, a significant decrease in blood pressure was noted during
the 6-month follow-up period [37]. In the Russian Federation
(RF), this method of treating patients with resistant AH is used in
large cardiological centers and leads to a pronounced hypotensive
effect [38]. Baroreflex-activating therapy was studied in the
framework of PIVOTAL and DEBuT-HT studies. In a study Rheos
Pivotal, which included 256 patients with resistant AH, it was
shown that in 12 months after implantation of the device 63% of
patients reached the target level of systolic blood pressure (<140
mm Hg. art.), and in 81% of patients blood pressure decreased
by at least 10% of the baseline [39]. It was also observed that
over time the therapeutic effectiveness of this method increased.
However, devices for performing baroreflex-activating therapy are
not currently registered in the Russian Federation, which is why
there is no Russian experience in using this technique.

The feasibility of creating arteriovenous fistulas in the group of
patients with resistant hypertension was studied in the framework
of a multicenter open-label randomized controlled ROX CONTROL
HTN trial. In 6 months after randomization in the group of active
treatment (application of the device for arterivenous fistula
creation) in comparison with the group of drug therapy there was
a significant decrease in office (by 27/10 mm Hg) and outpatient
blood pressure (14/14 mmHg) [40].

In experimental studies it was shown that the microvascular
decompression of the rostral ventrolateral sections of the medulla
oblongata in zone IX and X pairs of cranial nerves during surgical
interventions for various pathologies of the nervous system led to
a decrease in blood pressure. Information on the effectiveness of
this technique is limited to a few clinical cases and requires further
randomized trials.

Currently, despite the existing effective antihypertensive drugs,
as well as non-pharmacological methods, it was not possible
to achieve complete control of blood pressure in patients with
resistant hypertension, which causes further search for possible
methods for resistance overcoming.

Researches of resistant hypertension is being conducted in the
world and focuses on the new antihypertensive drugs, the use
of non-drug treatment, the intensification of diuretic therapy and
lifestyle modification, which includes dieting, weight loss, regular
physical activity.
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apTepuansHoi rmnepToHNK 1 BbIGOpe cnocoba neveHns apTepruansHoil runepTeH3n. EBpa3ninckinin kapauonorunyeckui xypHan. 2018,
CeHTs6pb 20; 3:88-90 [Trans. into Eng. ed.: Rozanov A.V., Kotovskaya Yu.V., Tkacheva O.N. The role of activation of the sympathetic
nervous system in the pathogenesis of arterial hypertension and the choice of a method for the treatment of arterial hypertension r.
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HecMoTpsi Ha HECOMHEHHbIE YCMEeXN B NIEYEHUN apTepuanbHon
runeptoHum (Al), ato 3abonesaHue MHOro JieT ocTaetca 6ec-
CMEHHbIM MAEepPOM Cpean NpUYMH 3a60/1€BaeMOCTU U CMepT-
HOCTW BO BCEM Mupe. [IeiiCTBUTENbHO, OKONO MOSIOBMHbI BCEX
CNy4aeB OCNIOXXHEHMIA CepAeYHO-COCYAUCTbIX 3a60/1eBaHUA NpU-
xoautcs Ha AT, BbICOK BKnag Al B puck passBuTus patanbHOro u
HedhaTaNbHOr0 MHCYNbTA, CEPAEYHON HEA0CTaTOMHOCTU, UHGAp-
KTa muokapga [1].

[pyroit 0T4eTNUBOW TEHAEHUMEA COBPEMEHHOrO Mupa CTano
3Ha4YMOoe CHUXeHue Bo3pacTa gebtota Al —BCe 60/1bLLIE MOMOAbIX
ntofiei MMEtOT NOBbLILIEHHbIA YPOBEHb apTepuanbHOro faBneHus
(AL). B Poccuitckon @epepaumi YMcno nalmeHToB MOOLOM0
CpefHero Bo3pacTa ¢ BbifBIieHHO Al focTuraet 44% (pesysnbTa-
Tbl uccneposanus 3CCE) [2]. Y aToli KaTeropum nauyueHToB 4acTo
BbIABNAOT «Al Ha paboyem mecTe». [/ BeayLLyO poSib B pa3BUTUK
ATl y 0aHHOW KaTeropum nNauueHToB UrpaeT runepakTuBaLns cum-
NaTU4ecKoro 3BeHa BEreTaTMBHON HEPBHOW CUCTEMbI (CMMNATU-
4eCKan rmnepakTMBaLng) Kak 3akOHOMEPHbIA, (M3N0NIOrn4ecKui
Ha MepBbIX MOpax OTBET OpraHu3mMa Ha (PYHKUWOHMPOBaHWE B

YCNOBUAX NOCTOSAAHHOrO cTpecca. B AanbHedlwem CTpecc 3akpe-
nnaeTcs, OPMUPYHOTCA NOBbILLEHWNE YACTOThl CEPAEYHbIX COKPa-
weHunin (HCC), ALl, 3anyckaeTcs NpoLecc naTtoNorMyeckon akTu-
BaLMN PEHWH-aHTUOTEH3NH-aNbA0CTepOHOBON cuctembl (PAAC),
PeMOZieNIMpoBaHne KPOBEHOCHLIX COCYAO0B, CepaLa, BOBNeYeHue
B MaTONOMMYECKNIA NPOLIECC APYrUX OPraHOB-MULLIEHEH — ronoB-
HOM MO3T, MOYKU U T.4. VITOrom CTaHOBUTCS Pa3BUTME CEpPAEYHON
HEeJ0CTaTOYHOCTM U rnbensb nauuenTa [3].

Jloka3aHa nu ponb CUMNATUYECKON HEPBHOM CUCTEMbI B NaTo-
reHese Al? besycnoHo Aa. Torga Noru4HO NPeAnonoXuTb, YTO
CHUWXEHMe aKTUBauuu cMMnaTuyeckoit HepBHoi cuctembl (CHC)
AOMKHO NPUBECTU K HopManuaauun ypoBHs ALl VIMEHHO 3Ty ru-
noTe3y 3ameyarefibHO NOATBEPANI METOS, PaaN04aCcTOTHON fieHep-
BaLMN NMOYEYHbIX apTEPUIn Npu pe3ncTeHTHON Al OHaKO 1 B 3TOM
cnyyae ycnex tepanuu He paseH 100%. 3Ha4YMTENbHOE KOMUYECTBO
nawueHToB, NONY4YMBLLMX B Ka4ecTBe Tepanumn Al paguo4acToTHYH
AEHepBaLM0 NOYEYHbIX aPTEPUIA, HE MOAYYUIMN A0MKHOM0 3pdeK-
Ta — NOBbILIEHHBIN YpoBeHb Al coxpaHancs [4]. 3Ha4uT nn 3To,
470 runotes3a o ponu aktueauumu CHC He cocToaTensHa? OTHIOOb
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HeT. [ 34ecb Ha NepBbIi MNaH BbIXOAMT UCX0AHAs CTENeHb rune-
pakTtuBauun GHC. Takum 06pa3om, B fanbHENLLINX NCCNEN0BaHNAX
JAHHOM npoo6nembl 6YOeT LeNecoobpa3Ho npu BbIGOpe cnocoba
Tepanum Al yyuTbIBaTh cTeneHb akTusauuu CHC.

Kakumu cnocobamu MOXHO OLEHUTb CTEeNeHb aKTMBHOCTU
CHC?

Camblii NPOCTOM W 04EBUIOHBIA, UCXOASALLIMA U3 SBHbIX acpdhek-
T0B cTUMynuposaHus GHC — Bbicokas YCC. [leiicTBUTENbHO, B
COBPEMEHHbIX PEKOMEeHAAUNsX No AWarHOCTUKE W neveHuto Al
yKasaH AaHHblil nokasatenb — YCC 6onee 80 yaapoB B MUHYTY
[5]. Hackonbko OH To4eH M 06bekTUBEH? [lokasatenb CUNbHO
3aBWUCKM OT COONMJEHUA NpaBun U3MepeHus. naBHOE ero Jo-
CTOMHCTBO — OH NPOCT K OnpeaeneHnto. B ycnoBusax peanbHOM
NONWNKNNHNYECKON NPAKTMKN HET HUYEro NPOLLE, KaK ONPeenunTh
YCC 1 y4ecTb 3TO NpU BbIBOPE cNOCO6a NeYeHus.

BTopoii 04eBMaHbIA CNOCO6 — OnpeesieHne KOHLEHTpaUumn Ka-
TEXONaMWHOB B KPOBW. [JeNCTBUTENbHO, B CTPECCOBOIA CUTYaLIMN
npoucxoaut 6onee 4em 10-kpaTHOE yBENUYEHUE KOHLEHTpaLuUm
YPOBHS afipeHannHa 1 HopaapeHaniHa — OCHOBHOro0 mMeanaropa
nepenayn HepsHoro umnynsca B GHC. CnegoBatensHO, CTONKOE
MOBbILLEHNE KOHLEHTPALMWN HOPaJpeHanuHa ChbiBOPOTKW KPOBM
MOXET SBNATbCA BAXKHbIM BUOXMMUYECKUM MapKepoM MOBbi-
LeHHo akTueHocT CHC, ogHako cneayeT NOMHWTb O CUHTE3e
aipeHannHa 1 HopaapeHanuHa KneTkamu Hafno4e4yHUKOB, a He
TONbKO B MOCTFaHrMNOHAPHbIX OTPOCTKAX HEMPOHOB.

Konb CKOPO Ha KOHLIEHTPaLWio HopaapeHaniHa B nna3me Kpo-
B BIMSIET HE TONbKO CMHTE3 rOPpMOHa B cTpyKTypax GHC, 6onee
BAXHbIM C KTMHWYECKON TOYKW 3PEHUS CNOCOOOM OLIEHKN KOH-
LIeHTpaLuK1 HopaapeHanuHa SBNAeTC OnpeaeneHue ero BbICBO-
60XOEHMS M3 CUHANTUYECKMX OKOHYAHWIA C WCMOMb30BAHMEM
MEYeHHOro TPUTMEM HopaapeHanuHa. CyntaeTtcs, YTo NoJo6Has
OLeHKa OyaeT Hanbonee TOYHOW W, CnefoBaTenbHO, Hambonee
NepPCneKTUBHA C TOYKU 3PEHUS KA4ecTBa BbISIBNEHUS TUNEPCUM-
NaTUKOTOHUN.

Bo3amoxHa ougeHka cocTosHus CHC 1 ¢ nomoLblo yHKLMO-
HanbHbIX Npo6. 0gHaKo npoba C M3OMETPUYECKOI Harpy3kou,
paBHO Kak M opTtocTaTuyeckas npoba ¢ oueHKoW 6apopedyiek-
c0B, 605166 NPUMEHUMbI ANa oLeHKU runodyHkumm CHC. Pacyet
KoapduumeHnTa BanbcanbBbl, BbINOMHAEMbI NPU NPOBEAEHWUN
OJHOMMEHHOW npo6bl, NO3BONAET OLEHUTb B3aMMOAENCTBUE
CUMMATUYECKOro W napacumnatnyeckoro otaenos HC.

TpyAHO NepeoLeHNUTb 3HaYeHNe MUKPOHeRporpacnun B OLEHKE
cteneHu akTueHocT CHC. [JaHHbIA MeTO[, NOKa3bIBAET He TOMbKO
ypoBeHb nokanbHoW aktueauum CHC, HO U BbIPaXXEHHOCTb CU-
CTEMHOIi CUMNATU4EeCKON aKTUBHOCTW.

[MepcnekTBeH W MeTo[ OJHO(POTOHHON 3MUCCUOHHOW TOMO-
rpadoun ¢ mMeTanoabeH3UNryaHuauHoOM, NO3BONAIOLLINIA Bblae-
NNTb CUMNATUYECKNE HEPBHbIE OKOHYAHMUS, OLEHUTb METab0IM3M
HOpadpeHanuHa B CUHANTUY4ECKOW LUENW, KOCBEHHO OLIEHUTb
NIOTHOCTL 6eTa-1-peuenTopos [6].

Ho Hanbonee NepcnekTMBHLIM C KIWHMYECKOW TOYKW 3peHUs
Ha HaLl B3rNsj ABNAETCH METOA OLIEHKU BapmabenbHOCTU puTma
cepaua (BPC) — KonM4YeCTBEHHbIA CTaTUCTMYECKMIA aHann3 npo-
JosmxuTensHocTn RR MHTepBanos Ha MpoTSXKeHUM KOPOTKMX (5
MWUHYT) WIn GNNHOM (24 4aca) HenpepbIBHOW 3anucu 3nekTpo-
Kapauorpammol.

B xome aHann3a 3K npoBOAUTCS BbIYUCIEHNE:

SDNN - craHpaptHoe oTknoHeHne NN (RR) uHTepBanos. Mc-
Nonb3yeTcs Ans OLEHKM 06LLen BapnabenbHOCTI pUuTMa CcepaLa.

SDANN — cTaHaapTHOe OTKNOHeHWe cpefHux 3Ha4eHnit NN nH-
TEPBanoB, BbIYUCEHHbIX N0 5-MUHYTHBIM NPOMEXYTKAM B TeYe-
HWe BCe 3anucu.

SDNNi — cpeaHee 3Ha4YeHWe CTaHAAPTHbIX OTKNOHEHWA NN 1H-
TePBanoB, BbIYUCAEHHbIX MO 5-MUHYTHBIM NPOMEXYTKaM B Teye-
HWe BCeit 3anucu.

RMSSD — kBaapaTHblii KOPeHb U3 CPeaHel CyMMbl KBaapaToB
pasHocTeint mexay coceaHumn NN nHTepsanamm.

NN 50 — konuyectso nap coceaHux NN nHTepBanos, pasnuya-
toLmxcs 6onee 4em Ha 50 M/c B Te4eHMe BCeii 3anucu.

pNN 50 — 3Ha4eHue NN 50, nenenHoe Ha obuiee 4ucno NN uH-
TepBasos [7].

PucyHok 1. Pe3ynbTaTbl BpemeHHoro aHanu3a BPC
y nauueHTa 57 et Ha hoHe XPOHMYECKOro cTpecca

B kayecTBe npumepa npuBedeM pPe3ynbTaTbl CYTOYHOrO MO-
HutopupoBaHus 3Kl naumeHta 57 net Ha HOHE XPOHWUYECKOro
ctpecca (puc. 1). Pe3ynbTarbl BPEMEHHOIO aHanu3a y [aHHoro
nauneHTa OTPAXaT XPOHMYECKYI CUMMATUYECKYI0 rMnepakTil-
Bauuto: cpepHas YCC 95,74 ypapa B muHyty, SDNN 107,3 mc,
RMSSD 18,9 mc, y3koe ocHoBaHue AnddepeHUnanbHoi rneTo-
rpaMMmbl, BbIP2XXEHHOE CMELLIEHE NOSIMFOHOB WHTepPBaNbHON M-
crtorpammbl Bneso (450 1 600 mc). Mpw napannenbHOM npoBefe-
HUW CYTOYHOrO MOHMTOPUpoBaHua AJl BbisienieHa Al 2 cTeneHu.

WccnepoBanue BapuabenbHOCTU puTMa cephua B YacTOTHOM
Anana3oHe NO3BONAET aHANU3UPOBATL BbIPAKEHHOCTb Koneba-
HUI Pa3NNYHON 4acTOTbI B 06LLIEM CMEKTPE. [10 OTHOLIEHNIO MOLL-
HOCTEN Pa3NNYHbIX CNEKTPaNbHbIX KOMMOHEHT MOXHO CyauTb 0
AOMWHWUPOBAHWUM TOFO UM MHOTO (OM3MONOMNYECKOro MexaHu3ma
perynsaumm cepaeyHoro putMa.

-o—.—.-l

PucyHok 2. Pe3ynbTatbl CNEKTPanbHOro aHanu3a
y nayueHTa 57 net Ha (hoHe XPOHUYECKOro cTpecca

HaiLe BCero crekTp cTpoutcs MeTOAOM 6bICTPOro Npeobpaso-
BaHUs Oypbe. BblgensaoT YeTbipe 4aCTOTHbIX AManasoHa:

HF — Bbicoko4acToTHbIR (0,15-0,4 T'u). Mapkep akTuBHOCTW na-
pacumnaT4eckom CMCTeMbl.

LF — Husko4acToTHbIiA (0,04-0,15 lu). Yawe TpakTyetca kak
mapkep CHC.

VLF — o4eHb Hu3ko4actoTHbid (0,003-0,04 Tu). VLF, Takxke
Kak n ULF — ynbTpannsko4acToTHbliA (< 0,003 T'u) — KOMMOHEHT,
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C HambonbLLUel BEPOATHOCTBI0 OTPAXAIOT aKTMBHOCTb CUMNATU-
4eCKOro noJIKOpKoBOro LeHTpa perynaumn. Mpuydem ouexka ULF-
KOMMOHEHTa BO3MOXHA Wb NpuU 24-4acoOBOM WUCCNEA0BaAHMM
IKT.

Ha pucyHke 2 npeAcTaBneHbl pe3ynbTaThl CNEKTPanbHOro aHanu-
32 Y)Ke 3HaKOMOro Ham nauueHta ¢ Al 1 XpOHMYECKUM CTPECCOM.
O4eBUAHO OTCYTCTBME AaKTUBHOCTYU BbICOKOYACTOTHOM CMEKTPE, YTO
CBMAETENbCTBYET O CHUKEHWM aKTMBHOCTW MapacuMMnaTU4ecKoil
HEPBHOI CMCTEMbI, BbIPXXEeHHAs akTMBHOCTb CHC.

MMpoBoAMMAsn y TakMX NaUMeHTOB Tepanus 6eTa-aapeHo6/0Ka-
Topamu (61CONPOSON) NO3BONAET CKOPPEKTMPOBATL aKTUBHOCTb
BEreTaTUBHOI HEPBHOW CUCTEMBI: Y NALMEHTOB, NONYYaOLLNX 6U-
CONPOJON, B CPaBHEHUM B CPABHEHUM C HEBUBOMONOM W KapBe-
Annonom [8] 0TMe4YeHO JOCTOBEPHOE YBENUYEHWE aKTUBHOCTU B
BbICOKOYACTOTHOM [iMana3oHe (napacumnatiyeckas perynaums),
W CHIKeHWe ypoBHs ALl, 4TO eLle pa3 NoATBEPANUIIO aKTyalbHOCTb
pe3ynbTaToB paHee NPoBeAEHHbIX UCCNEA0BAHUIA N0 BAUAHUIO Te-
panuu 6eTta-agpeHo6nokaTopamu Ha ypoBeHb Al 1 nokasartenu
BPC y nauueHToB ¢ MArkon u ymepeHHon Al. Kpome Toro, npu-
MeHeHue 61Mconposnona y NauMeHToB C BbIPAKEHHON CepaevHon
HEJOCTaTOYHOCTbIO TaKXKe MPMBOANT K 3HAYUMON KOPPEKLMM
COCTOSIHWA BereTaTUBHOM HepBHOW cucTeMbl (BHC): nauueHTsl,
nonyyasline 5 mr 6uconponona B CyTKW, CnycTs 2 mecaua Te-
panuu NpoaeMOHCTPUPOBANM CTATUCTUHECKN [OCTOBEPHbIA POCT
aKTWBHOCTW B BbICOKOYACTOTHOM YacTW CMeKTpa, AOCTOBEPHbIA
pocT 3Ha4eHus rMSSD u pNN50 (pocT akTUBHOCTW napacumna-
Tuyeckoro otaena BHC) [9], 4To CyLIeCTBEHHO MEHSET NPOrHo3
Yy Takux nauueHToB.

BbIBO/1bl

[MnepcuMnaTMKOTOHMS, 663YCNOBHO, UrPaeT OJHY U3 BELyLLNX
ponei B natoreHese Al. PaHHee 1 JOCTOBEPHOE BbISIBMIEHNE TN-
NepcUMNaTUKOTOHNK Y NALMEHTOB Kak C BNepBble Ae60TUPOBaB-
wen Al, TaK U ¢ pe3nCTEHTHO Al BO3MOXXHO NO3BONNUT BbIOPATHL
ONTUManbHbIe CNOCO6bI KOPPEKLMM MOBLILIEHHOTO YPOBHA ALl 1
Tepanuu NopaxeHnusi OpraHoB-muLLeHeid. OUueHKy BapuabenbHo-
CTW pUTMa cepfua npu cyTo4HoM MoHuUTOpupoBaHun IKI MoXHO
PEKOMEH[I0BaTb KaK OfWH W3 ONTUMANbHbIX CNOCO60B OLEHKM
TMNEpPCUMNATUKOTOHNN
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SUMMARY

The basis for the successful treatment of any disease is a clear
understanding of its cause, the mechanisms of its development,
and their relationship to symptoms. The article considers one of
the links in the pathogenesis of arterial hypertension —an increase
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in the activity of the sympathetic nervous system, describes the
main methods for detecting hypersympathicotonia, approaches to
the selection of drug therapy.
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Despite of undoubted successes in the treatment of arterial
hypertension (AH), this disease remains for many years the
undisputed leader among the causes of morbidity and mortality
throughout the world. Indeed, about half of all cases of
complications of cardiovascular diseases occur in hypertension,
the contribution of hypertension to the risk of fatal and nonfatal
stroke, heart failure, myocardial infarction is high [1].

Another distinct trend in the modern world has been a significant
decrease in the age of debut of AH — more and more young people
have an elevated level of blood pressure (BP). In the Russian
Federation, the number of young and middle-aged patients with
identified hypertension is 44% (the results of the ESSE study)
[2]. This category of patients often identify "AH in the workplace".
And the leading role in the development of hypertension in this
category of patients is the hyperactivation of the sympathetic link
of the autonomic nervous system (sympathetic hyperactivation) as
a natural, physiological response of the body to functioning under
conditions of constant stress. In the future, stress is fixed, an

increase in heart rate (HR), blood pressure is formed, the process
of pathological activation of the renin-angiotensin-aldosterone
system (RAAS) started, remodeling of blood vessels, hearts,
involvement in the pathological process of other target organs —
the brain, kidneys and etc. The result is the development of heart
failure and death of the patient [3].

Is the role of the sympathetic nervous systemin the pathogenesis
of hypertension proved? Certainly yes. Then it is logical to assume
that a decrease in the activation of the sympathetic nervous
system (SNS) should lead to the normalization of blood pressure.
It is this hypothesis that was remarkably confirmed by the method
of radiofrequency denervation of the renal arteries in resistant
hypertension. However, in this case the success of therapy is not
equal to 100%. A significant number of patients who received
radiofrequency denervation of the renal arteries as therapy for
hypertension did not receive the proper effect-an elevated level of
blood pressure persisted [4]. Does this mean that the hypothesis
about the role of activation of the sympathetic nervous system
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(SNS) is not sustainable? No. And here the primary degree of
hyperactivation of the sympathetic nervous system (SNS) comes to
the fore. hus, in further studies of this problem it will be advisable,
when choosing the method of AH therapy, to take into account the
degree of activation of the SNS.

What are the ways to assess the degree of SNS activity?

The simplest and most obvious, coming from the obvious effects
of stimulating the SNS - high heart rate.

Indeed, in modern recommendations for the diagnosis and
treatment of hypertension, this indicator is specified— heart rate
more than 80 beats per minute [5]. How accurate and objective
is it? The indicator is highly dependent on compliance with
measurement rules. Its main advantage is that it is simple to define.
In conditions of real polyclinic practice, there is nothing easier than
to determine heart rate and take this into account when choosing
a method of treatment.

The second obvious way is to determine the concentration of
catecholamines in the blood. Indeed, in a stressful situation, there
is a more than 10-fold increase in the level of adrenaline and
noradrenaline - the main mediator of nerve impulse transmission
in the SNS. Consequently, a persistent increase in serum
norepinephrine concentrations may be an important biochemical
marker of increased SNS activity, but remember the synthesis of
epinephrine and norepinephrine by adrenal cells, and not only in
postganglionic neuronal outgrowths.

Since the concentration of norepinephrine in blood plasma is
influenced not only by the hormone synthesis in SNS structures,
it is more important from the clinical point of view to estimate the
concentration of noradrenaline is to determine its release from
synaptic endings using tritiated norepinephrine. It is believed
that such an assessment will be most accurate and, therefore,
the most promising in terms of the quality of detection of
hypersympathicotonia.

It is possible to assess the state of the SNS and with the help
of functional samples. However, a sample with an isometric load,
as well as an orthostatic test with baroreflex evaluation, are more
applicable to assessing the hypnosis of the SNS. The calculation
of the Valsalva coefficient, performed when carrying out the test
of the same name, makes it possible to evaluate the interaction of
the sympathetic and parasympathetic parts of the nervous system.

It is difficult to overestimate the importance of microneurography
in assessing the degree of SNS activity. This method shows not
only the level of local activation of the SNS, but also the severity of
systemic sympathetic activity.

Promising is the one-photon emission tomography method
with metaiodobenzylguanidine, which makes it possible to
identify sympathetic nerve endings, to evaluate the metabolism of
noradrenaline in the synaptic gap, and indirectly to estimate the
density of beta-1 receptors [6].

But the most promising from a clinical point of view, in our
opinion, is the method for assessing heart rate variability (HRV)
— a quantitative statistical analysis of the duration of RR intervals
over a short (5 minutes) or 24 hours continuous recording of an
electrocardiogram.

During ECG analysis, the following calculation is performed:

SDNN is the standard deviation of NN (RR) intervals. It is used to
assess the overall variability of heart rhythm.

SDANN is the standard deviation of the average values of NN
intervals computed over 5-minute intervals throughout the record.

SDNNi is the average of the standard deviations of NN intervals
computed over 5-minute intervals throughout the record.

RMSSD is the square root of the mean sum of squared differences

between adjacent NN intervals.

NN 50 is the number of pairs of neighboring NN intervals that
differ by more than 50 m / s over the entire record.

pNN 50 is the value of NN 50 divided by the total number of NN
intervals.

As an example, we give the results of daily monitoring of the
57 y.o. patient's ECG on a background of chronic stress (Figure
1). The results of the time analysis in this patient reflect chronic
sympathetic hyperactivity: mean heart rate 95.74 beats per minute,
SDNN 107.3 ms, RMSSD18.9 ms, narrow base of the differential
histogram, pronounced displacement of the interval histogram
polygons to the left (450 and 600 ms). With parallel monitoring of
24-hour BP monitoring, AH of the 2nd degree was revealed.

The study of heart rate variability in the frequency range allows
one to analyze the intensity of oscillations of different frequencies
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Figure 1. Results of a temporary analysis of heart rate
variability (HRV) in a 57 y.o. patient with chronic stress

in the overall spectrum. With respect to the powers of various
spectral components, one can judge the dominance of one or
another physiological mechanism for regulating the heart rhythm

Most often, the spectrum is constructed by the method of fast
Fourier transform. There are four frequency ranges:

HF — high-frequency (0,15-0,4 Hz). The parasympathetic system
activity marker.

LF — low-frequency (0.04-0.15 Hz). It is often treated as a SNS
marker.

VLF - very low-frequency (0,003-0,04 Hz). VLF, as well as the
ULF-ultra-low frequency (<0.003 Hz) component, are most likely
to reflect the activity of the sympathetic subcortical center of
regulation. And the evaluation of the ULF-component is possible

-o—.—.-l
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Figure 2. Results of spectral analysis
in a 57 y.o. patient with chronic stress

only with a 24-hour ECG study.

Figure 2 shows the results of a spectral analysis of a patient
already familiar to us with AH and chronic stress. Obviously, the
lack of activity of the high-frequency spectrum, which indicates
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a decrease in activity of the parasympathetic nervous system,
marked activity of the SNS.

The therapy of beta-adrenoblockers (bisoprolol) in such patients
allows to correct the activity of the autonomic nervous system:
in patients receiving bisoprolol, in comparison with nebivolol and
carvedilol [8], a significant increase in activity in the high-frequency
range (parasympathetic regulation) and a decrease in blood pressure
were noted, which again confirmed the relevance of the results of
previous studies on the effect of beta-adrenoblokatorami therapy on
blood pressure level and heart rate variability (HRV)in patients with
mild to moderate AH. In addition, the use of bisoprolol in patients
with severe heart failure also leads to significant correction of the
state of the autonomic nervous system (ANS): patients who received
5 mg of bisoprolol per day, after 2 months of therapy, showed a
statistically significant increase in activity in the high-frequency
part of the spectrum, a significant increase in rMSSD and pNN50
(increased activity of the parasympathetic department of the ANS)
[9], which significantly changes the prognosis in such patients.

CONCLUSIONS

Hypersympathicotonia, of course, plays one of the leading roles
in the pathogenesis of hypertension. Early and reliable detection of
hypersympathicotonia in patients with both debutting hypertension
and resistant hypertension is possible to select the optimal
methods for correcting elevated blood pressure and therapy for
target organ damage. Evaluation of heart rate variability with daily
monitoring of ECG can be recommended as one of the optimal
methods for assessing hypersympathicotonia.
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MNPABUJIA _
HATPABJIEHVIA, PELIEH3VPOBAHUVIA V1 OMNYBJTVIKOBAHVIA CTATEW,

HATMPABJISEMbIX B XXYPHAJT «EBPA3VCKUVIV KAPOWVOJS1OMYECKWI XKYPHAT1»

(cocTaBsieHbl ¢ Y4ETOM «EuHbIX TDEOOBAHWI K DYKOMUCAM, MPELACTABIAEMbIM B OUOMEANLNHCKINE
XYPHasIbl», Pa3PAa00TaHHbIX MEXIYHAPOAHbIM KOMUTETOM PDEAAKTOPOB MEANLNHCKNX XYPHAN08)

«EBPa3NCKNIA KapaANONOrnYecKin XypHasn» ny6nunkyeT ctatbl No BCeM npobnemam 3a60sieBaHNIn BHYTPEHHUX OPraHoB,
a TaKXe N0 CMEeXHbIM npobnemam ¢ ApYyruMu MeSuUUHCKUMU cheunanbHoCTAMU. B nagaHum caenaH akueHT Ha HOBble
BO3MOXXHOCTM NS COBPEMEHHOW AUArHOCTUKM U JIEHEHNS BXXHbIX aCMNEKTOB CepAeYHO-COCYAUCTOMN NaTON0r K, He06X0AUMOA

ANd creuuan3npoBaHHON BpayebHOM NPaKTUKM.

Pepakuns xypHana «EBpasuiickunii Kapauonornyeckuin XXypHan» npuHUMaeT K pacCMOTPEHWIO Nepei0oBble M OPUriHANbHbIE
CTaTbW U MaTepuanbl, KpaTkue COOBLLEHNS, 3aMETKN U3 NPaKTUKK, NEKLMK, 0630pbl, 0TPXKAtOLLNe HOBbIE Hay4HbIe B3rNsdbl,
3HAYMMble pe3ynbTaThl U AOCTUKEHNS (DYHOAMEHTANIbHBIX 1 TEOPETUKO-NPUKNAAHbLIX MCCIeA0BaHMIA B 06/1aCTU KapaMonorumn

11 CMEXHbIX CMeLnanbHOCTEN.

1. MPABUIA HANPABJIEHWUS! PYKOMUCEN

1.1.  Pykonucb ctatby fo/mKHa 6bITb NpefcTaBieHa B
3N1IEKTPOHHOM BMAe 1 Ha 6YMaXKHOM HOCUTene, HanevaTaH-
Hon B pepaktope Microsoft Word wpudptom Times New
Roman, uBeT — YépHblil, pa3mep wpndTa — 14 yepes 1,5
MHTEpBana Ha OJIHOW CTOPOHE Mmucyen Gymaru pasmepom
A4 (210x297 mm) ¢ nonsaMm 2 CM CO BCEX CTOPOH TeKCTa.

1.2.  Bcd pykonuch npeacTaBnaeTcs B 0AHOM AOKYMEH-
Te C COOTBETCTBYIOLLMM pacnpeeneHnem B TeKCTe Tabnuu,
WNNIOCTPALMIA, PUCYHKOB W NOANKCEN K HUM. PekoMeHay-
€TCA UCMO0JIb30BaTh TONbKO 0OLLENPUHATLIE COKPALLEHNS 1
u36erartb aHrnoA3bI4YHbIX a66peBmaTyp.

1.3. K pykonucu Heo6xoauMO NPUNOXWUTb OuUu-
anbHOe HanpasneHue y4pexxaeHus, B KOTOPOM NpOoBeAeHa
pa6oTa. Ha nepBoi CTpaHuLe cTaTbi J0/MKHA ObITb BI3A Y
MoAMNMCb Hay4HOro PYKOBOAUTENS, 3aBEPEHHAs KPYTTIoN ne-
4aTbio yYpexaeHus. Ha nocneaHeii cTpaHuLe ctatbi OSK-
Hbl ObITb MOAMNMCK BCEX aBTOPOB.

1.4. Pykonucb CTatbi JO/MKHA BKMOYath: 1) TUTYMb-
HbIl NKCT; 2) pe3tome; 3) KYeBble CNOBA U KONOHTUTYN;
4) BBefieHue; 5) matepuan 1 Metonpl; 6) pesynbTarthbl; 7)
o6cyxaeHue; 8) 6monuorpacnio. CTpaHnLbl JOMKHbI ObITb
MPOHYMEPOBaHbI.

1.5. Cratbu cnemyet npucbinatb no aapecy: 121552 r.
Mocksa, 3-a Yepenkosckas, 15 a, ®IbY «PKHMK» MuH3-
Apasa Poccun, 1 aneKkTpoHHO noyTe: ecj@cardioweb.ru

1.6. HanpasneHuue B pefakumio ctaten, paHee ony6nu-
KOBAHHbIX WJIN HANPaBfieHHbIX B APYrOM XXYypHan, He [0-
nyckaetcs. Pykonucu, opopMIIeHHbIE HE N0 npasunam, He
paccMaTpuBaroTCs.

1.7. Tlocne BHECEHWS MCMpPABJIEHWIA KacaTelibHO 3ame-
YaHWI peLieH3eHTa, aBTOPbl HAMpPaBAOT HA ANEKTPOHHbIA
afpec pedakuun nonHblil NepeBoj CTaTbl HA AHTNIUACKMIA
A3bIK.

2. MPABUNA PELIEH3VPOBAHUA NYBJIMKALIUA
2.1. Bce npeacraBnsieMble MaTepuasbl PELIEH3NPYIOTCA
1 06CYXOAKTCA pefakLMOHHOI Konnernen. Pegkonnerns

0CTaBnseT 3a co60i NpaBo COKpawaTb W PefakTMpoBaTh
pykonucu.

2.2. Llenblo peueH3MpoBaHMA NOCTynaroLuUxX B peaak-
LU0 )KypHana marepuanos (nepefoBbiX CTaTei, opuru-
HanbHbIX CTaTeil, 0630p0OB, NEKUUIA, ONUCAHWIA KITMHWYe-
CKMX W 3KCTepUMEHTaNbHbIX HAONIOAEHNIA 1 p.) ABNAeTCS
06beKTMBHAA OLeHKAa UX COAepxaHus (uenen, MeTonoB,
NOJTy4EHHbIX PE3YNbTATOB U 0OCYXIEHWUA X B CBETE COBpE-
MEHHOro COCTOAHMSA BOMPOCa).

2.3. CraTtbl HaNpaBnalTCA HAa PELEH3MO Cchneuw-
anucTam, 3aHuMaoLWmMmes npobnemaTnkon, 0HOUMEHHO
unn 6NU3KOI C BOMpOCAaMU, M3naraemMbiMu U 06CYXJaae-
MbIMU aBTOPOM (aBTOpPaMu) peLeH3npyemoi cratbu. [ng
NpOBeLEHNA PELEH3UPOBAHUSA PYKOMUCEN CTATEN B Kade-
CTBE PELLEH3EHTOB MOrYT MPUBIEKATLCA KaK YJieHbl pefak-
LMOHHON KONernn/pefakLMoHHOro COBeTa XXypHana, Tak
W BHELUHME PELEH3EHTbl — BbICOKOKBANMDULUPOBAHHbIE
y4eHble U NPU3HaHHbIE CneunannucTsl, o6nagaroLmne npo-
(beccmoHaNbHbIMU 3HAHMAMM U ONLITOM PaboThbl N0 TeMa-
TUKE PeLeH3NpyemMblX MaTepuanos, U UMELOT B TE4EHUeE No-
cnefHux 3 net nyénmkauuu no TeMatuke peLeH3npyemol
cTatby. B cnyyae ecnm ctatbs KacaeTcs LMPOKOro CrekTpa
BOMPOCOB, PELEH3NPOBAHME OCYLLECTBNAETCH 6OJSbLIMM
YUCIIOM PELEH3EHTOB, YEM OJUH.

2.4. PelUeH3UI0 PeLeH3eHTbl HanpaBnsaoT B peaakuuto
XKYpHana, 1 0Ha paccMaTpMBaeTCs Ha 0YepedHoOM 3acefa-
HUW pefakLMOHHON KONJIErun C NPUHATUEM PeLeHuit: a)
0 L,eNnecoobpasHoCcTyM nybmkauumu ctatbu; 6) 06 0TKase B
ny6amKaumm cTaTbi, MOTUBUPOBAHHOM Ha OCHOBE 3aKIIH0-
YEHUS PeLieH3eHTa SIMB0 HA OCHOBE BbIBOJOB YJIEHOB Pej-
KOJIIIernu; B) 0 HeO6X0AMMOCTHN NepepaboTku (AopaboTKm)
CTaTbil B COOTBETCTBMU C 3aMe4yaHMsMU pPeLeH3eHTa (pe-
LLeH3EHTOB) M YNIEHOB PeAaKLIMOHHON KONeruu.

25. Pefakuua Hanpasnset asTOpam MpeACTaBfEHHbIX
Marepuanos KOMuu peLeH3uin uan MOTUBUPOBAHHBINA 0TKa3, a
TaKXXe 00643yeTCA HanpasniATb KOMUM peLeH3nii B MuHucTep-
CTBO 06pa30BaHus 1 Hayku Poccuitckon ®efepauun npu no-
CTYNNEHUU B PefakLmio n3aaHusa COOTBETCTBYHOLLErO 3anpoca.

| 98 |



VMHCTPYKUUWA OJ19 ABTOPOB XKYPHATIA

2.6. PeueH3nKn xpaHATCA B N3aTeNbCTBE U B peflakuum
n3JaHns B TeYeHMe 5 fieT.

2.7. Ctatby, NONy4MBLINE NONOXKUTENbHBIA OT3bIB pe-
LLeH3eHTa (PeLEeH3EHTOB) W MPUHATLIE K NeYaTn peLleHnem
penakLUMOHHOW KONMernun, BKKYAKTCA B COCTaB 04Yeped-
HOr0 BbINYCKa XXypHana u HanpaensoTca B U34aTenbCTBo,
BbIMYCKAKOLLIEE XYpHar.

3. MPABWIA 0OPMIEHUSA PYKONMNCEN

3.1. 06wmwe npasuna

TUTYNbHBIA NUCT (BCE HA PYCCKOM M aHrNMMICKOM A3bIKaX)
AOJKEH cofepXarb:

1) HasBaHue CTaTbW, KOTOPOE AOMKHO ObITb MHADOP-
MaTUBHbIM 1 JOCTaTOYHO KpPaTKNUM;

2)  (bamunuu, MMeHa U 0THeCTBa MOSIHOCTHIO, MECTO
paboThl, NOYTOBbLIN aAPEC W MHAEKC, Y4EHOE 3BaHUE, CTe-
NeHb, JOKHOCTb, E-mail n TenedoHbl BCex aBTOPOB (Tak-
XK€ YKa3blBaeTCs aBTOP, OTBETCTBEHHbIN 3 KOHTAKTbI C pe-
JaKumen);

3)  MOnHOoe Ha3BaHue y4pexaeHws u oTaena (kade-
Apbl, 1abopaTopun), B KOTOPOM BbINOJSTHAMNACHL PabOTa;

4)  KONOHTUTYN (COKpALLEHHbIA 3arosyioBoK) Ans no-
MeLLieHNs BBEPXY CTPAHWLL B XypHane.

Pe3tome (Ha pycckoM W aHrMMACKOM A3blKaX) AOMKHO
ObITb CTPYKTYPUPOBAHHBIM:

a) uenb uccrefoBaHusa; 6) martepuan u MeTofbl; B) pe-
3ynbTarthbl; r) 3akntoyeHne. 06bEM peatome A0MKeH 6bITb He
6onee 300-350 cnos. Ha aTtoii Xe CcTpaHuLe NOMeLLATCs
«K/1H04€Bble CII0Ba» Ha PYCCKOM M aHTNIACKOM fA3blKax (0T
3 no 10 cnos).

Tekcr.

O6bEM OpUrMHANbLHOW CTaTbW He JOSKEH MNpeBblllaTh
8-10 MaWWNHONUCHbLIX CTPAHWL, KPaTKUX COOBLLEHWUIA 1 3a-
METOK W3 NpakTukn — 3-4 ctpanul,. 06bLEM nekuun n 0630-
pOB He A0SHKEH NpeBblWwaTk 12-15 cTpaHul, nepea TeKCTOM
A0MKHA BbITb aHHOTALWS.

3.2. OpurvHanbHble cTaTbU AOMKHbI UMETL CREAyo-
LYK CTPYKTYpY:

Beepenue. B HEM (hopmynupyetcs Lenb U Heob6xoau-
MOCTb NpOBEfeHUs WCCNefoBaHWA, KPaTKO OCBELLAeTCH
COCTOfIHME BOMPOCA CO CCbINKaMK Ha Hanbosnee 3Ha4UMble
nyonukauum.

Matepuan u metofbl. [IpUBOAATCA KONMYECTBEHHbLIE U
Ka4eCTBEHHbIe XapakTepucTUKW 6O0NbHLIX (06CnenoBaH-
HbIX), @ TaKXXe YNOMUHAIOTCA BCE METOAblI UCCNeLOBaHUM,
npuMeHaBLUMeCH B paboTe, BKIIO4YAA METOAbI CTaTUCTUYe-
cKoi 06paboTKK AaHHbIX. MMpu ynoMuHaHUKM annapatypsl U
HOBbIX JIEKAPCTB B CKOOKaX HEOOXOAMMO YKa3blBaTh MPOU3-
BOZMTENSA U CTPAHY, rae OH HaXoauTCS.

PesynbTatbl. VX cnefyeT npeactaBndTh B NOrMYeCKON
NnoCnef0oBaTeNIbHOCTU B TEKCTe, Tabimuax 1 Ha pUCyHKax.
B TeKkcTe He cnefyeTt NOBTOPATb BCE AaHHblE U3 TabnnL u
PUCYHKOB, HaZl0 YNOMWUHATL TOSIbKO Hanbosiee BaXKHble U3
HUX. B pucyHkax He cnefyet ny6nupoBath JaHHbIe, Npu-

BefIEHHblE B Tabnuuax. BenuyuHbl N3MepPeHUin JOMXKHbI
cooTBeTcTBOBaTh MexayHapoaHon cucteme eguuu (CU).

06cyxpaeHne. Hafo BbIgenATb HOBbIE W BaXKHbIE acnek-
Tbl PE3yNbTaTOB CBOEr0 UCCIEA0BAHNA 1 MO BOSMOXHOCTH
COMOCTaBNATb UX C AAHHbIMU LPYrux nccnegosareneii. He
cnefyeT NOBTOPATb CBEAEHMS, YXKe NPUBOAMBLUMECH B
paspnene «BeefeHne», n noApobHble AaHHble M3 pa3aena
«Pe3ynbTathl». B 00CYy)XAEHME MOXHO BKNIOYUTb 060CHO-
BaHHbIE PEKOMEHAALNN 1 KPATKOE 3aKITH0YEeHMe.

Tabnuubl. Kaxaas Tabnuua AoMKHA UMETb Ha3BaHWe U
NOpsAKOBbIA HOMEP (PAcnonoXeHne Hag Tabnuei), cooT-
BETCTBYIOLLWIA YNOMUHAHWIO €€ B TeKCTe. Kaxkabln cTon6el
B TAGNMLIE [0MKEH MMETb KPaTKMIA 3aronoBOK. Bce pasb-
SICHEHMS, BKIHOYas paclungpoBKy ab6peBmnaTyp, Hago pas-
MeLlaTb B CHOCKAx. YKa3blBaiiTe CTaTUCTUHECKME METOAbl,
NCNONb30BaHHbIE AN NpPEeACTaBNeHUs BapuabenbHOCTM
AaHHbIX 1 JOCTOBEPHOCTI pasfinyuii.

Mopnucu k wunniocTpaumam. [leyataloTcs Henocpea-
CTBEHHO NOJ PUCYHKOM. [10ANNCH K KOXXAOMY PUCYHKY CO-
CTOMT 13 ero Ha3BaHUsA W «fiereHbl» (006bACHEHMS YacTeil
pUCYHKa, CUMBONOB, CTPESIOK U Lpyrux ero getanen). B
noanucax K Mukpodpotorpadpmsam Haao ykasblBaTb CTe-
NeHb YBENNYEHMS.

Wnntoctpauum (pUCyHKM, amarpammbl, ¢ootorpadumn) He
LOMKHbI ObITb NEPErpyXXeHbl TEKCTOBbIMM Haagnucsamm. Mo-
MUMO PacnonoXeHns UNNOCTPALMIA B TEKCTE BCE PUCYHKM
LOMKHbI 6bITb B 3N1EKTPOHHOM BUAE OTAENbHbIMM (haiinamm
(jpea, tiff, pdf).

bubnuorpachua (cnucok nutepatypbl). Kaxabii nctoy-
HUK NeyaTaeTcs C HOBOW CTPOKW Noj NOPsAKOBbIM HOME-
pom. B cnncke Bce paboTbl NEPEHNCNAOTCA B NOPAAKE LK-
TUPOBAHNA (CCbINOK HA HUX B TEKCTE), a He No andaButy
thamunuii nepBbix aBTOPOB. [Py yNOMUHAHUM OTAENbHbIX
thamunuii aBTOPOB B TEKCTE UM AO/MKHbI NPEALLIECTBOBATL
NHMLMAnNbI (amMnUaIum NHOCTPaHHbIX aBTOPOB NPUBOAATCA
B OPUrMHANBHO TpaHCKpunuum). B TekcTe cTaTbn 6U6NU-
orpaumyeckne CCbinkn galoTca apabekumu uudpamu B
KBafpaTHbIX CKOOKax. B cnucok nutepaTypbl He PEKOMEH-
AYeTCs BKMYaTb ANCCEPTALMOHHbIE PaboThl, TaK Kak 03-
HaKOMJIEHME C HUMW 3aTPYAHUTENBHO.

3a MpaBWNbHOCTb MPUBELEHHbIX B NINTEPATYPHbIX Cu-
CKax [JaHHbIX OTBETCTBEHHOCTb HECYT aBTOPbI. ECn B niuTe-
paTypHOM CCbINKE AONYLLEHbI SBHbIE HETOYHOCTU, UMM OHA
He YNOMUHAETCS B TEKCTE CTaTbM, PeAakuus 0CTaBnseT 3a
c0060i1 NPaBO UCKIKYMTb €€ U3 CNMCKa.

C Lenblo NOBbILLIEHUS LMTUPOBAHMSA aBTOPOB B XYypHane
NPOBOANTCA TPAHCNUTEPALMS PYCCKOA3bIYHBIX UCTOYHM-
KOB C MCMONb30BaHMEM 0(PULNANbHBIX KOAWPOBOK B Cle-
AYIOLLEeM NOPSAKE: aBTOPbI M HA3BaHME XYpHana TPaHCcnu-
TEPMPYIOTCA NPX NOMOLLN KOLMPOBOK, a Ha3BaHUe CTaTby
— CMbICNoBaa TpaHcnuTepauns (nepesog). Mpu atom xe-
natefibHO, 4T06bl (DaMUIUN WU UHULMANLI aBTOPOB OblNK
HanucaHbl TaK, Kak aBTOpP YXX& LUMTUPYETCS B aHrNIACKOM
BapMaHTe, 4T0Obl He 6bIN0 MyTaHUUbI. ECnn TpaHcnuTepa-
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LS He COBMAAaAeT C TAKUM HanucaHuem, pamnnnm nonx-
Hbl ObITb UCMPABJIEHbI HE NO TPAHCNUTEpALMN.

3.3. [llopspok cocTaBNeHns cnMcKa nuTepaTypbl:

a) aBTop(bl) KHUMWM UK cTaTbi; 6) HA3BaAHME KHUMM WM
CTaTbl; B) BbIXOAHbIE AaHHbIe. [1py aBTOPCKOM KONEKTIBE
[0 4 4enoBeK BK/YMTENbHO YNOMUHAKOTCA BCE aBTOPbI (C
WHMLManamm nocne gamununin), npu 601bWNX aBTOPCKUX
KOMNEKTUBAX YNOMUHAIOTCA TPU NepBbIX aBTopa U [06aB-
NAETCH «1 COABT.» (B MHOCTPAHHOW nuTtepatype «et al.»). B
HEKOTOPbIX CMy4asX B Ka4ecTBe aBTOPOB KHUI BbICTyNawT
NX pefaKkTOpbl U COCTABUTENN.

B 6ubnuorpadn4eckom onucaHuu KHUrn (nocne ee Ha-
3BaHWA) NPUBOAATCA FOPOA (rAe OHa u3paHa), nocne Ago-
eT04MSA Ha3BaHWe M3AATENbCTBA, NOCNE 3anATOh — rof u3-
Aanus. Ecnu cebinka gaéresa Ha rnasy M3 KHWMW, CHavana
YNOMMHAIOTCA aBTOPbI, 3aTEM Ha3BaHWe rNasbl, Yepe3 0fHy
KOCYH0 NUHUI0 — Ha3BaHME KHUTK, Yepe3 OJHY KOCYH — OT-
BETCTBEHHbIE PEJAKTOPbI 11 Aanee BbIXOAHbIE AaHHbIE.

B 6ubnuorpaddnyeckoM OMUCaHMW CTaTbl U3 XypHana
nocne TOYKK NPUBOANTCS COKPALLEHHOE HA3BaHME XypHana
(AN MHOCTPaHHbIX U3[aHMIA) U NOIHOE Ha3BaHWe Ans pyc-
CKOR3bI4HbIX XYPHANOB, Yepe3 TOYKY — rof, N3aaHus, Yepes
TOYKY C 3anAToil - TOM U Homep (B CKO6Kax), nocne ABOe-
TOYMS — HOMep NepBOIi U nocnefHel (Yepes geduc) crpa-
HuUbl. Hanpumep: ABTOpbI. Hazsanwe wsganus. [og,Tom
(Homep).cTp.-cTp. MNocne nepeBOAHON BEPCUN PYCCKOA3bIY-
HOI CCbITKN yKa3blBaetcs [in Russian].

Mo TpeboBaHMUID MEeXAyHAPOAHbIX 633 AaHHbIX B KOHLIE
AHrNOA3bIY4HON W PYCCKOA3LIYHOM (rOe MMeeTtcs) nuTe-
PaTypHOW CCbINKM HEO6X0AMMO NPOCTaBUTH LU POBON
naeHTuukaTop o6bekta — uHaekc DOl — ans noBbILLEHMA
BOCTPEOOBAHHOCTM W LUTUPYEMOCTM Hay4HbIX paboT.

Cnncok nutepaTypbl AOMKEH COOTBETCTBOBATL (hopMa-
Ty, peKoMeHayeMoMy AMepuKaHcKoi HaumoHanbHoit Op-
raHusaumen no NHdopmauuoHHbim ctangaptam (National
Information Standards Organisation — NISQ), npuHsaTo-
my National Library of Medicine (NLM) ans 6a3 faHHbIX
(Library’s MEDLINE/PubMed database) NLM: http://www.
nim.nih.gov/citingmedicine. HazBaHns 3apy6exxHbIxX nepu-
OANYECKNX N3OAHUA MOXET ObITb NpPeacTaBeHbl COKpa-
LLIEHHO, MX MOXXHO Y3HATb Ha caiiTe U3aaTeNnbCcTBa Moo B
cnucke abopesmatyp Index Medicus. HazsaHus poccuii-
CKMX U3[AHUIA HA aHFNNIACKOM 3blKe HE06X04MMO NncaThb
MONHOCTbI 663 COKPALLEeHMS ANs 00ECNEYEHNs LUTUPOBA-
HUS B MEXAYHAPOLHbIX 6a3aX JaHHbIX.
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